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Battery condition indicator
FT-7 amateur rig reviewed




Sansui’s Pure Power G-7500 DC
stereo receiver is unlike any other
because of the exceptional musical
quality of the reproduced signal.

To achieve such quality, Sansui
engineers went beyond conventional
specs to annihilate TIM — transient
intermodulation distortion.

TIM ordinarily occurs with the com-

plex, pulsive signals that are typical
of the actual music you enjoy hearing.
Proof that Sansui has virtually elimi
nated such distortion is the super-
high 60V/usec. slew rate and very
fast 1.4usec. rise time. We believe
that no other amplifier, let alone

Only hi-fi,everything hi-fi.

receiver — at any price, can match
such performance.

Radically reduced TIM is only one
benefit from Sansui’s original DC
circuitry. Eliminating capacitors in
the NF loop and inputs and outputs
is another vital step towards pure
power for pure sound. An extraordi
nary frequency range — from DC
(zero Hz) to 200,000 Hz — assures
the cleanest and clearest sounds
you've ever heard.

New standards. New features. A full
90 RMS watts per channel with low
0.025% T.H.D. Sansui's unique DC
configuration means pure power for

SANSUI ELECTRIC CO,,LTD. 1

VANFI (AUST.) PTY. LTD. 16 Me

Alf r

Sansui

pure music. The same outstanding
basics can be enjoyed in our other
Pure Power receivers:

G-5500 (60 watts 0.03% T.H.D.)
G-4500 (40 watts 0.1% T.H.D.)
G-3500(26 watts 0.1% T.H.D.)
For receivers that deliver the best,
come to Sansui.
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SANSUI
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SEALED,RECHARGEABLE,
MAINTENANCE-FREE BATTERIES...

YUASA

Mainten 8nce-troe
pbie

Ah

Internationally accepted YUASA BRAND batteries have such features as —
 no maintenance, never need topping up @ unspillable, may be charged/discharged in any position @ wide
range of capacities.

SEALED NICKEL CADMIUM =2 SEALED NICKEL CADMIUM __SEALED LEAD CALCIUM
BUTTON CELLS ~4 SINTERED PLATE CELLS ﬂ BATTERIES
« Various types available for — Long life, 1200 cycles or 5 years float
Standard rate discharge service life possible
High rate discharge Self resealing gas release safety
Trickle charge venting system

» Various types available for —
High temperature operation,
Rapid recharging,

High rate discharge

« Large range, 1.25 cells available in
single or multi cell stacks from
10 MAH to 500 MAH

« Self resealing gas release safety
venting system
« Large range 1.25 volt cells from

May be continuously cycled or float
charged
May be charged and discharged

140 MAH to 3500 MAH
« '‘AA’,'C’ and ‘D’ sizes available

over a wide temperature range
Long shelt life, capable of prolonged
open circuit standing
Large range —
6 volts from 1.2 AH. to 10 A.H.
12 volts from 1.9 A.H. to 20 A.H.

+ May be charged and discharged
over a wide temperature range

ADDRESS ALL ENQUIRIES TO:

New South Wales: |.E.I. Pty. Ltd. 109 Alexander Street Crows Nest, 2065 Phone: 4382722, 438 2932

Victoria: |.E.|. Pty. Ltd. 29 Stafford Street Huntingdale, 3166 Phone: 544 8411

Queensland: Bob McKnight (Trading) 23 O'Connell Terrace Bowen Hills, 4006 Phone: 527600

Western Australla: R.F Datodi & Associates 16 Prowse Street West Perth, 6005 Phone: 321 4429

South Australia: Aquavia Controls Pty. Ltd. 61A Baden Terrace O'Sullivans Beach, 5166 Phone: 384 1444

Tasmania: George Harvey Electric Pty. Ltd. 76 York Street Launceston, 7250 Phone: 316533. 162-164 Argyle Street Hobart, 7000 Phone: 34 2233

imporTED BY CHLORIDE Chioride Batteries Australia Limited
now the most complete range available in Australia
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A Long Felt Want
Like so many really clever ideas, this
one’s remarkably simple.

You want to clean a cassette head,
right? The access is limited by the
cassette mechanism. The ideal cleaning

medium is a felt pad soaked in a solvent.

One possibility is to go for a set of
tools, complete with mirrors on long
handles, to enable you to play at dentist
inside your tape recorder. This is fine
if you happen to have been trained as a
dentist. Most people find that using
such an arrangement is a pain in the . . .
er. .. mouth.

ONE STEP CLEANER FOR
HEAD-CAPSTAN
PINCH ROLLER

YOTALLY
NON ABRASIVE
WO WEMDIR y § Pathat MO 1NNLINe
O1u18 4 § i 1040:0n Patin iy equpenG
s L 'Y

Another approach is to use a ‘head-
cleaning’ cassette. These contain a
length of abrasive tape which slowly
grinds the muck off. Unfortunately, it

doesn’t clean the pinch wheel and roller.

The effect it has on the head itself is
also questioned by those who believe
that any sort of abrasive shouldn’t go
within less than a metre of a tape head.
The tape doesn’t carry any solvent
and doesn’t absorb the dirt — it just
grinds it off.

Ideally, what’s required is a dummy
cassette with a felt pad, driven by the

The Allsop head cleaner. A felt pad, driven.
by the take-up spindle, wipes across the
heads as the cassette is played”.

machine, that you insert - press the
button and let the machine do the.rest.
That’s just what CPI (Aust) have just
released here.

A cam in the cassette is driven by the
take-up reel and moves a felt pad on an
arm back and forth across the head. As
a bonus, a second pad is held against
the capstan and pinch wheel to clean
them as well.

A bottle of cleaning solution comes
with the cassette so that the pads can
be soaked before use. This helps remove
grease.

The whole thing is very effective and
is bound to make an impact on the
Australian market. It’s available from
CPI (Aust.) Pty. Ltd., PO Box 264,
Double Bay, Sydney 2018

Skylab’s Fall

When the 85-tonne ‘Skylab’ space
workshop de-orbits (as NASA so
poetically puts it), about 25 tonnes
of high-technology space garbage
will fall in an area covering 12% of
the Earth’s surface.

This will consist of 400 to 500
pieces, each travelling at speeds up
to 100 m/s. It will include the film
vault and airlock shroud — weighing
two tonnes each — which are both
designed to come down intact. We
calculate that each will have a kinetic
energy equivalent to 50 kg of TNT!
NASA reckon the chances of a one-
tenth tonne piece falling into an
inhabited area as one in forty.

Admittedly, there’s nothing we can
do about it — but why wasn’t all this
thought of when the thing went up?
NASA seem to be playing the whole
thing down (for obvious reasons).
The figures released for one-tenth

tonne objects is all very well but what’s
the smallest size which could damage
property? 50 kg?, 10kg? The chances
of smaller bits hitting inhabited areas
must be greater. Even at forty to one,
any bookmaker will tell you that
longer-odds have come off in the past.

Meanwhile the Americans are taking
the whole thing in their stride as usual.
(Well, it’s only natural that they should
be responsible for what must be the
largest lottery in the world). A
Washington (DC) company, called
Chicken Little Associates, is offering
a service (at SUS100 a time) to warn
people if they happen to be in the
path of any of the space junk as it falls
with greater and greater pre-
dictability onto a mainly unsuspecting
public.

NASA think that the Grand Draw
for the find-a-piece-of-Skylab-in-your-
back-yard lottery should be around the
end of this year.
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VTR Film Suit

Two film studios in the States have
filed a copyright infringement suit
against Sony over the use of the
Betamax video cassette system.

Universal Studios and Disney claim
that no material can be recorded
legally from the TV.

Sony have replied that Universal
and Disney should only be involved
in alleged infringements of their own
material and-that most TV programmes
have nothing to do with them. They
also claim that the studios have used
private detectives to talk retail sales
staff into recording films from TV
for evidence.

Claims and counter-claims will
probably be flying across US court-
rooms for some time to come. This
looks like it’s going to be a long one.
They may even have to brief Rumpole
of the Bailey!
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ROOM 208/661 GEORGE ST, SYDNEY.
PH: 212-4815, 211-3038

FOR PROMPT MAIL
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Crerprises

Nger>-

P.0. Box 188, COOGEE. NSW. 2034.

ORDER SERVICE!

=Siri—l=ir— DIGITAL MU

PDM35
Only $65 $55

(pius 15 percent S/T.)

@

P

.

Now everyone can
atford to own a
digital multimeter

Features:

A digital multimeter used to mean an expensive, bulky piece of
equlopmom. The Sinciair PDM35 changes that. It's got all the
functions and features you want in a digital multimeter, yet
they're neatly packaged In a rugged but light pocket-sized
case, ready to go anywhere. Features: 3% digit resolution
veading to plus/minus 1999, Automatic polarity seiection
10M ohm input impedance. Full multimeter facilities. Resolu-
tion of 1mV and 0.1nA. Semiconductor junction test facility. 1
percent of reading accuracy. Genuine pocket format. Ranges:
DC volts: 1mV to 1000V. AC volts; 1V to 500V. DC current:
1nA to 200mA. Resistance; 1 ohm to 20M ohms. Contents:
PDM35: test ieads with probes; owner’s operaling manual
— protective carrying pouch. Power Requirements: 9 voit
transistor radio battery or 9 volt approved AC adaptor.

DM235

0nly {plus 115

ercen

$130 sgles tax)
Features:

@ 3% digit resolution e Large, bright, wide angle LED display reading
o+ 1999 ¢ A atic polarity ion e Industry dard 10M
ohms input impedance e 0.5 percent of reading basic accuracy e Fuli
multimeter facilities Including AC  current o Resistance
measurement up to 20M ohms. e Direct reading of semi-conductor
forward voitages at 5 different currents  Simple, unambiguous
controls with readings always In volits, mA or k ohms. @ Selection of
all tunctions from a single input terminal pair @ Automatic overrange
Indication @ Automatic decimal potnt placement » Operation from
disposable or rechargeable ceils, or from AC adapter/charger

o Facility for battery condition test.

LTIMETERS
1

INTRODUCING THE

SINCLAIR
DM350

Introductory price only

$1 90 Plus 15 percent S/T.

Features:

The DM350 Is a laboratory quality digital multimeter. The
large LED display has an exceptlonally wide viewing angle
and a variable brightness control. Measures AC volts, DC
volts, AC current, DC current, resistance and diode volts in
a total of 34 ranges. Special features include ultra wide
current handling from 1uA up to 10 amps, and very high
input impedance on the 2000mV range (in excess of
1000 M ohm). The DM350 will operate from low cost dis-
posable cells or from an optlonal AC adaptor. This adaptor
also serves as a charger when the rechargeable battery pack
is fitted.

Exclusive SINCLAIR 12 MONTHS GUARANTEE!! Write or phone for further details.

QUALITY CALCULATORS

at competitive prices

from TEXAS INSTRUMENTS

PC100A
with

TI-58/59

.
Excl. Incl
S Tax ' S. Tax
T.1.-25.. 4. $32.00 $35.00
7.1.-30 wdev‘ Pack 23.00  25.00
S.R.-40 28.00 32.00
T.1.-50 36.00  40.00
T.1.-55 53.00 59.00
T.1.-57 74.00 85.10
7.1.-58. 109.00 120.50
T.1.-59. 247.00 275.00
T.1.-5050M. ... .. 81.00 90.00
Littie Professor 16.00 17.90
Data Man.... .. 23.00 25.00
T.1. First watch 20.00 22.00
T.l. Speak and Speil 4500  50.00
T.1. Spelling Bee 28.00 31.00
T.t.-Business Analyst. 33.00 37.95
T.1.-Business Analyst 11 39.50  43.00
T.1.-MBA 75.00 87.40
}A'I.hm) ramme{d 53.00 59.00
X on anager 21.00 23.
PC-100A Pnngr ¢ 213.00 236.00
T.1. 5025 H/held printer 77.00 85.00
Library Modules for T.1.-58/59 31.00 35.00
Blank Mag. Cards for T.1.-59 14.00 16.10
Programming Forms — Pads. ... 2.20 2.80
TP-30250 (3 rolis of paper, PC100A) 10.00 11.50

PR e ASeS A e e
TRADE ENQUIRIES WELCOME BIE Dictating Machines & Transcribers! L

6

SINCLAIR Enterprise
— Programmable!

o Real computing power.

o A comprehensive program

library: General, Finance,

Statlstics, Mathematics,

Physics, Engineering and
Electronics.

(For more detalls see Sept. ‘78 ETI)

St $69.50 i $79.95

S/Tax

THE ULTRASLIM
NS-108 by National

Semiconrductor. For details see

Sept. '78 ETL. Sasg
Excl Inci
SfTax s 90

$40

BMC-1212PD, 12 Digit Display Printer Excl
S/Tax $108.70. Incl: S;Tax $125.00

—

CORONA — AD7802
AUTOMATIC TELEPHONE DIALLER

Includes 40 memories. only s325 (ISIZ;LS tax)

DIGITAL AND

WATCHES —  QuARTZ ANALDGUE

e Gents, Ladies, Solar
Chronographs, etc.

o QUARTZ ANALOGUE —
NEUCHATEL, Swiss made

e Check availability of all models
before ordering.

STOP PRESS!

NEW WORLD TIME
CLOCK — EMONA 103A

| $75

3
s P -month
%

A X

guarantee
Battery operated. One 1.5V operates the clock for
one year. Aluminium dial, cross brushed, silver
plated. Crystal-clear heavy acrylic case. Size:
19c¢m x 21cm.

s’

NOTE: For all goods; P&P, Int. $3, NSW $2 (up to $50
value) Int. $4, NSW $3 (up to $100 value). Goods valued
over $100 delivered by courier — freight paid by receiver

To: EMONA ENTERPRISES
PO Box 188, Coogee, NSW. 2034.

Please send me

| am enclosing chequeD money order D

or deblt my Bankcard, Number
Signature

Name

Address
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News Digest

Kimberley - award winner

A new transceiver to appear on the
Australian market seems certain to cap-
ture a large share of the commercial
two-way radio sales. The Australian
designed and built Kimberley transceiver
is probably one of the finest examples
of communications engineering we’ve
seen in a long time.

Winner of an Australian design award,
the unit has proved popular in Western
Australia and is soon to be marketed in
the eastern states from a Sydney base.

As it’s name suggests, the Kimberley
transceiver is designed to withstand
extremely harsh environmental cond-
itions. The unit is housed in a strong
extruded aluminium case with dual
speakers for reliability. A ruggedised
version is also available which is ‘splash
proof’. Transceivers installed in ore
trucks and other heavy mining vehicles
have to withstand being hosed down
regularly!

Inside the transceiver all components
are readily accessible, the two main pc
boards hinging out to reveal the screened
power output and driver amplifiers.
The double-sided boards are gold plated
for reliability and long life.

Performance-wise the Kimberley is
everything you’d expect from a modern
solid state design. It features up to 20
crystal-locked channels which are avail-
able with the options of high orlow band
operation, repeater and link operation,
selective call, remote control, transmit
timer, privacy facility, telephone type
handset and extension speaker. Power
drain on receive is a low 150 mA.

All that aside, a price near $500
(excluding sales tax) for a single channel
VHF transceiver makes the Kimberley
very attractive indeed. Other products
include 25 and 50 watt base stations,
remote control units, power supplies
and cavity reasonators.

For further information, contact R F
Systems (NSW), PO Box 148, Pennant
Hills NSW 2120 (ph (02) 487 3850).

Disco Player

DiscoVision is not the latest John
Travolta extravaganza — it’s a video

disc system which has just been released
by Magnavox/MCA in the US.

Weighing in at about 15 kg and
costing around $US700, the set uses a
laser to ‘read’ the discs and individual
frames can be played back with random
access.

Two hundred titles are available so

ar, with another hundred to be released

at the end of this year. Discs will cost
between six and sixteen US dollars each.
They come in either ‘Standard Play’,
with 30 min/side or ‘Extended Play’,
with 60 min/side.

The system also has outputs for
stereo sound, which can be fed into a
normal hi fi system.

Two possibilities which spring to
mind are: using the system for high-
quality music reproduction and high-
density data storage. Any more?
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15 000 More?

Many of our advertisers and readers
are puzzled by the apparent contra-
diction in the audited circulation of
this magazine and our nearest Australian
competitor.

Electronics Today International was
conceived and produced in Australia
commencing in April 1971. It was
and still is an Australian product.

Overseas editions followed, and ETI
is now published as seperate editions
in Australia, Britain, Holland, Germany
and Canada. The total world circulation
exceeds 150 000 monthly and is
increasing,.

Agreements with ETI’s overseas edit-
ions restricts direct sales of the
Australian edition to Australia and New
Zealand only.

Our audited circulation relates solely
to sales within Australia plus a quota-
restricted 1 500 or so to New Zealand.

Within Australia the sales of ETI
are, on average, substantially similar
to those of our closest competitor.

0dd Seds

Brazil has set a limit of $US130 mil/yr
on computer imports in order to help
its domestic industry . Critics see this
as a gamble which may leave the
country with too little computing

-power.

Sperry Co. have sup .ied Atlanta,
Georgia with a laser-linked traffic
control system. Transceiver heads
at each intersection can communicate
at up to 2 km, even in heavy fog.



BUILD A PROJECT...
from a Dicls Smlth lsit _~

CAR STEREO BOOSTER (E.A. January 1979) ——A

radio to 12 watts per channel — gives you home
quality sound while you drive. This project is ext-
remely easy to build. The Dick Smith kit contains

Boosts power output of your car cassette or FM stereo j

\ COMPUTERS, ETC.

LOW COST VIDEO DISPLAY UNIT
{E.A. February ‘78)
Communicate with a computer. Matches above.

everything you need — even a
special anodised heatsink
bracket and front panel decal — s
ptus a specially written step-by-
step construction manual.

Cat. No. K-3493

AUDIO AND AMPLIFIERS

PLAYMASTER 40/40
STEREO AMPLIFIER
{E.A. December '76)
Qur most popular kit ever
Thousands sold

Cat. K-3411 . $129.50

PLAYMASTER TWIN 25 AMPLIFIER

{E.A. May ‘76)

Similar to above, but less power. A great kit.
Cat. K-3410 . $105.00

PLAYMASTER AM/FM TUNER
{E.A. Nov/Dec ‘78)

Matches Playmaster amplifiers —
with in-built digital clock.
Cat. K-3494 ... . $159.50
LED LEVEL METER
(E.A. June ‘78)

Easy to make, fully solid state.
Cat. K-3370 .. $13.50
ETI1480 100W POWER AMP MODULE
(E.T.I. December ‘76)

100 watts for $25.00? Unreal. man!

{mono module).

Cat. K-3442. . .. .$25.00
ETI480PS 50W POWER AMP MODULE
{E.T.l. December ‘76)

As above, but 50W. Easily extended to TOOW.
Cat. K-3440. $19.50
ETI480PS POWER SUPPLY MODULE
(E.T.l. December ‘76)

To run either 1 x 100W or 2 x 50W modules.
Cat. K-3438. . .$19.50

MUSICOLOR Mk 111 COLOUR ORGAN

{E.A. September '76)

Turns your music into light! Justadd the lights.
: . $65.00

Cat. K-3140.
ETi601 MiNI ORGAN
(E.T.i. August '76)

YOU can play your favourite
tune in style.

Cat. K-3430 $26.50
LOUDSPEAKER PROTECTOR

{E.A. June '76)

Eliminates turn-on and turn-off surges from

AMATEUR CB, ETC.

VK POWERMATE

{E.A. May '78)

Shortform kit — nb metalwork, mains wiring etc.
Cat. K-3449. . . ... .. . $32.00
CB POWER SUPPLY

13.8 volts at 2A continuous {(4A peak).
Complete kit.

Cat. K-3448.

MORSE KEYER

{E.A. April '78)

Perfect Morse code —
electronically generated.
Including paddle.

Cat. K-3470 . .$39.50
45 WATT VHF AMPLIFIER

Fibreglass PCB, 13.8V operation. Requires
8 — 12W of drive.

Cat. K-3132. ..

30 WATT 80 METRE AMPLIFIER
Ideal for the novice. 13.8V. Adaptable to
50W output.

Cat. K-3133...... .835.75

MISCELLANEOUS

CAPACITOR DISCHARGE __=
IGNITION
(E.A. July ‘75)
Save petrol, end ignition
troubles. Pre-wound coil.
Cat. K-3280 .....$27.50
DRILL SPEED CONTROL Mk 2

(E.A. July ‘76)

Suits 240V "'universal’ motors {not electronically
switched or controlied types).

A must for the home handyman.

Cat. K-3080.

HIGH POWER STROBE
(E.T.i. August ‘71)

A real biast — ideal for

parties, discos. etc.

Cat. K-3150 .....$29.50 \_J

TV MASTHEAD AMPLIFIER
{E.T.i. August ‘71)

$29.50

‘f‘“@

$29.50

$13.50

most amps. Can turn an unwatchable mess into a brilliant
Cat. K-3425. .$13.50 picture.
Cat. K-3230. . $32.00
MAIL ORDERS: Certainly! Simply sand your order to the Dick Smith $5 - §9.99 * $1.00
Mail Order Centre. PO Box 747, Crows Nest NSW 2065. $10 - $24.99 $2.00
The chart at right shows the post and packing charges you must $26 - $49.99 $3.00
add to your order. {Order value at left, P&P charge at right). $50 - $99.99 $4.00

$100 or more $5.50

Cat. K-3460. $97.50
VIDEO MODULATOR for use with VDU
(E.A. April '78)

Allows above VDU to be used with any TV set
Cat. K-3462 $4.50
2650 MINI COMPUTER
(E.A. May '78)

1k of memory — contains
ALL parts required.

Cat. K-3447 $125.00
ASCIl KEYBOARD ENCODER
(E.A. April ‘78)

Uses our standard keyboard {Cat. X-1180)
Cat. K-3464. $39.50
CASSETTE INTERFACE

(E.A. April ‘77)

Use any cassette player to communicate
with computer.

Cat. K-3465. $24.50
SHORTFORM MINISCAMP

(E.A. May '77)

Contains PC board and components only.
Cat. K-3445. .. L $59.00

TV GAMES

10-GAME VIDEO GAME

(E.A. July '78)

Features 4-way bat control, many combinations
of bat sizes, ball speeds, angles, etc

Cat. K-3491. . d

STUNT MOTORCYCLE GAME
(E.T.l. June '78)

Play 4 different games, motorcross, enduro,
drag and stunt. Easy to build!
Cat. K-3474. - $29.50

TEST EQUIPMEN

40MHz DIGITAL
FREQUENCY COUNTER
{E.A. August/Sept. '78)

Versatile piece of test gear.
Easily upgraded to 200MHz ‘\
by adding 95H90 Pre-scaler IC.

(Cat. 2-5360 $12.50)
Cat. K-3437 $99.50
NEW MODEL TRANSISTOR TESTER

(E.A. July '78)

Checks most transistors and FETs quickly and
easily

Cat. K-3052.
R-L-C BRIDGE
(E.A. March '78)
Ideal project for the beginner or enthusiast.
Cat. K-3468. $34.50
AUDIO OSCILLATOR

(E.A. June '78)

Outstanding value for a valuable service aid
Cat. K-3469. $32.00

$49.50

$19.75

NOTE: Prices & stock availabllity could change ‘between publication deadline & on-sale date due to circumstances beyond

our control.

Please check with our stores for latest avallability & prices.

% see OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS

DICK SMITH ELECTRONIC




News Digest

Single-chip Photo Imager

Hitachi has developed a new single-chip
colour image pick-up device which
promises to make home colour TV
cameras as small and cheap as 8 mm
movie cameras. The MOS device
incorporates a special colour filter on
the chip itself.

Hole Magnifier

This useful little device allows pc
manufacturers to check on the quality
of their plated-through holes. It shows
the inside of the hole in a nine-segment
360° view with a five times
magnification.

Drilling and plating imperfections
can thus be quickly and easily spotted
at an early stage of production.

The magnifier (called rather
succinctly the Model ZPR Hole
Inspector) can also be used by people
who buy boards to keep an eye on
(groan) the quality of what they get.

You never know, someone may even
come up with another application for
this fascinating little device — like
checking lab mice for tooth decay, or
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- .. well, the uses must be endless.

C & K Electronics (Aust.) Pty. Ltd.,
Office 2, 6 McFarlane St., Merrylands,
2160. PO Box 101 Merrylands (ph
692 3144).

Desoldering Tool

Two new developments have been
added to the Royel de-soldering tool.

One is a throw-away solder collec-
tion cartridge which sits in the
sucker itself and can be changed easily
and quickly.

The other is a ‘boost’ vent which,
when the tip is withdrawn from the
joint, whisks the molten solder from
the bit’s interior up into the sucker.
This was designed especially for
de-soldering small leads where the
vacuum-induced airflow is restricted.

These two developments are
claimed to overcome the major
obstacles to vacuum de-soldering.

Royston Electronics, 22 Firth Street,
Doncaster, VIC 3108 (ph 848 3777).

Electronic Agencies

Comings and goings in the Sydney
trade — Bill Edge has bought Electronic
Agencies from Pre-Pak. As well as the
more usual hobbyist components, he
will also distribute Philips speakers and
kits.

Mr. Edge was the founder of Edge
Electrix which once operated from
Burwood.

Electronic Agencies are situated at
115-117 Parramatta Road, Concord,
2137 (Ph: 747-6472).

ETI/Unitrex Calculator Contest

The winner of February’s calculator
was Mr. Heip of Glandore, SA. He
gave one of the two possible answers:
RR, CM, DE, RL, IN. The other was
CM, RR, DE, RL, IN.

This month’s problem concerns a tuna
retailer. He has four cans of tuna which
weigh 110, 120, 140 and 125 g. He
also has a set of scales — but no weights.
To make matters worse, his scales
have a 10 g bias to one side. What
is the minimum number of weighings
he needs to find the heaviest tin?

Write your answer, your name and
address on the back of an envelope,
stamp it and put our name and address
on the front: Unitrex Calculator
Contest (April), ETI Magazine, 15
Boundary Street, Rushcutters Bay,
Sydney 2011. Closing date is May Sth.

Errata

In our February 79 edition, on p.63
in the ETI 557 Reaction Tester
project, pin 12 of IC6 is the Q output,
while pin 13 is the Q output, not as
shown in the circuit diagram.
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Artist’s impression of a ‘Powersat’. Enormous, lightweight
Structures, assembled in space would carry solar-energy-to-
electnc current convertars driving high power microwave
transmitters. Focussed beams of microwave power would be
transmitted to earth via large antenna arrays on the satellite.
A special collecting antenna on the earth would convert the

microwave energy back to usable electric power
The satellite illustrated here is a ‘Brayton heat engine’ type,

discussed on page 12.
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olar Power

Via

Satellite

Solar power satellites could provide a real alternative to ground-based
solar collector arrays as an infinitely renewable energy source. Brian
Dance studies the possibilities.

WORLD-WIDE DEMAND for energy is
growing at around 5% per year. Although
conventional power stations using fossil
fuels (coal and oil) are now backed-up
by nuclear power stations, both fossil
fuels and our supplies of fissionable
isotopes are beingdepleted. Some action
must be taken to provide for our energy
requirements during the next centry.
fast breeder reactors have been suggested
since they generated fissionable fuel, but
some people think the associated
environmental hazards are unacceptable.

Controlled nuclear fusion produces
little radioactive waste and could use
readily available hydrogen from the sea.
This method is attractive in principle but
despite twenty years scientific study has
not yet produced useful power.

Solar Satellites

Other sources of power, such as the
waves of the sea, geothermal sources,
converters etc

photoelectric have

Retail cost of electricity
(c/kWh)
-}

q fuel power

Solar power
Satellite power

4 e
Fossil -

been suggested but the most ambitious
proposal yet made is for a number of
huge satellites (often called ‘Powersats’
or ‘Sunsats’) to be assembled in space.
They would convert the energy of
sunlight into electrical energy which
would be sent to the earth as a
microwave beam. At the receiving
station the energy would be convert-
ed into power suitable for feeding to
our electricity grid.

This solar power satellite idea is
perhaps the most complex and expen-
sive proposal yet made by our civiliza-
tion.

US Work

Some immediately obvious difficulties
include the problem of converting
many megawatts of power into a
focussed microwave beam, the possible
effects of the beam on people, animals
and plants and its effect on the
ionosphere and our weather. But the
potential benefits are so great that the

The graph at left shows
how the cost of electricity
generated from the burning
of fossil fuels (coal, oil) 10
will increase over the next
two decades. The cost of
solar power derived from
the proposed satellites is
likely to become an
economic alternative within
15 years.
~  The graph at right indicates
how the cost of a solar
- powersate//itesystemvaries
depending on the diameter 6
of the receiving antenna
(Rectenna) on earth.

Cost (Billions of dollars)
©

United States National Aeronautics
and Space Administration (NASA)
and the US Department of Energy have
provisionally allocated 15.6 million
dollars for work on the project up to
1980, at which time it will be com-
pared in detail with other possible
energy sources. Now a bill is being
considered by Congress which would
increase the amount by 25 million
dollars for the fiscal year beginning
in October 1979.

Boeing Aerospace, Varian Associates,
the Jet Propulsion Laboratory of
California and the Raytheon Company
of Waltham, Massachusetts are some of
the companies contracted to work on
the project.

Although the US Department of
Energy actually manage the funds for
the Solar Power Satellite project, NASA
is deeply involved with the development
of new launch vehicles required for
putting huge payloads into orbit. NASA
has already established a Solar Power
Satellite Office.
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Cost per
kW
3000
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Optimum cost per kW is
obtained from an antenna 0.6
of about 700 m diameter.
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The idea of a solar power satellite
was first proposed just over ten years
ago by Dr. Peter E. Glaser. His suggestion
was not taken very seriously at first,
but NASA investigations in 1971/2
showed that it would be a feasible pro-
ject. At the present time there is enor-
mous interest in the USA in solar power
satellites and campaigns are being organ-
ised to encourage the Government to
proceed with the ‘work with great haste.
Peter Glaser feads a group of industrial-
ists known as the ‘“‘Sunsat Energy
Council”; this Washington based Council
was formed on solar power satellites.
Naturally electronics manufacturers are
well represented on this Council (includ-
ing General Electrjc, RCA and Westing-
house), since such a project could bring
a vast amount of work to the electronics
industry.

Current Ideas

The proposals currently being consider-
ed are for a number of huge solar power
satellites each providing a power level
of some 10 000 MW and weighing some
108 kg (100,000 tonnes) with an area
of about 100 km2.

In order to place such an amount of
material in orbit, it has been estimated
that one would require a few launchings
per day of huge Space Shuttle type
vehicles over a period of a year or so.
Boeing Aerospace are studying the
possible effects of such launchings on
the environment which will far out-
weigh the flights of Concorde. Launch
and recovery problems may be consider-
able and the choice of rocket fuel may
be limited by considerations of the
resultant atmospheric pollution.

A solar power satellite would operate
in geosynchronous orbit: this means
orbiting at a rate calculated to keep the
satellite apparently stationary above a
point on the earth’s surface. The receiv-
ing station would always be in a direct
line-of-sight from such a satellite which
could supply microwave energy for over
99% of its operational life. The other
part of the time is spent with the
satellite in the shadow of the earth, so
it cannot supply power at this time.
However, such eclipses of a power
satellite would occur only for short
periods when it is late at night in the
region of the earth being served when
electricity demand would normally be
quite low.

A satellite in geosynchronous orbit
receives at least six times as much solar
energy as a similar collector on earth
(although a figure of nearly twenty
times is more typical). A 10,000 MW
solar power satellite could supply all of
the electricity requirements of New
York City. About forty-five such
satellites would be required to match
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the present electrical generating capacity
of the USA. Smaller satellites providing
outputs down to 2500 MW could be
economical propositions for some areas.

If it is decided to proceed with the
construction of one or more solar power
satellites, hundreds or even thousands of
people will be working in space on the
project.

Energy Conversion Systems

A number of forms of energy conversion
have been studied for possible use in a
power satellite, but two basic forms
seem to be currently in favour. In the
photovoltaic type of satellite, an array
of perhaps 14 x 10° solar cells would
be employed with a total area of about
24.8 km in length by 5.2 km in width
{129 km?). These cells would convert
the energy radiated from the sun into
a direct current.

Another possible system is known as
the Brayton heat engine satellite; it
would employ a series of four huge
parabolic-dish reflectors, each about
5.6 km in diameter and similar to the
reflectors used with conventional micro-
wave aerials. The whole satellite would
stretch some 23.7 km across space. The
parabolic reflectors would collect the
energy from the sun and would direct it
into a ‘solar furnace’. Each reflector
would consist of thousands of steerable,
extremely thin plastic reflectors which
would direct the energy into a dome-

Solar-cell poweriarrays may be inefficient

like cavity absorber or solar furnace
located near each dish.

Helium gas operating in a closed loop
could be heated in the solar furnace
cavity so that it passes through gas
turbines and would then flow through a
space radiator where the heat from the
gas would be passed to the radiator for
dispersion into space. The space radiator
could employ a liquid metal loop with a
helium/liquid metal heat exchanger. A
liguid alkali metal, such as potassium,
would suffer little contamination in
space. The gas turbines would drive a
dynamo. As there would be no gravitat-
ional force in the region, the turbo-
generators could be entirely supported
by gas béarings.

Power satellites using other types of
conversion are possible. The possibility
of using thermionic electricity does not
seem to be in the running at the moment
owing to low efficiency, waste heat
rejection and the cost of the materials.

Both the photovoltaic and heat
engine systems seem to be possible,
although each has its own advantages
and disadvantages. In both systems the
electricity produced would be beamed
to the earth as microwaves. The Boeing
study concluded that the weight of
either type of satellite would be of the
same order, namely 80,000 to 110,000
metric tonnes for a 10,000 MW satellite.

Although the photovoltaic system is
less complex, the currently available
solar cells are expensive to produce and
are believed to be less efficient than
thermal cycle engines. In addition, Bray-
ton heat engines have already been
operated very successfully on the earth
using 7 m diameter reflectors to generate
large amounts of electrical energy.

At the present time it seems that a
photovoltaic system using silicon cells
is most in favour. Unfortunately they
are subject to radiation degradation,
but this can be corrected by suitable
annealing. It seems likely that silicon
solar cells which have spent much time
in the region of the Van Allen radiation
belt would require re-annealing before
use in their geosynchronous orbit.

Microwave Power Generation

The conversion of some 10,000 MW of
power fed in as a direct current into the
required 2.45 GHz microwave beam is
no easy task. Varian Associates are bas-
ing their plans on the use of 70 kW
klystrons cooled by heat pipes for
microwave power generation in the
satellite. It has been estimated that each
satellite transmitter would employ some
250,000 70 kW-klystons in its 1 km
diameter transmitting array. However,
Raytheon favour the use of 5 kw
“amplitron’’ devices which are crossed
field amplifiers of the magnetron type.
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The power transmitter design is large-
ly dictated by the fact that it has been
decided to limit the maximum power in-
tensity in the ionosphere to 230 W/m?
(23 mW/cm?), since this is the best
estimate of the limit below which
localised heating of the ionosphere by
the power beam can not exceed the
heating occasionally produced by
natural effects. Incidentally, the
fraction of the complete atmosphere
heated by the combined power beams
of even a large number of solar power
satellites wilk be extremely small,

The Microwave Beam

It is intended that the microwave
power beam from the satellite used to
convey energy to earth would use a
frequency of 2.45 GHz and would be
focused on an array of receiving aerials
on the earth over an elliptical area of
some 12 km by 8 km in size. The receiv-
ing area would resemble a chain link
fence mounted in stripes high enough
above the ground to allow agriculture
and animal grazing beneath the aerials.

It has been suggested by Ralph Cher-
noff of the Jet Propulsion Laboratory
that a phased array of aerials on a
satellite of a diameter of about 1 km
could produce a suitable beam to the
earth. Large phased transmitter arrays
are required in order to produce a
narrow beam which can be accurately
directed. There may be two transmitters
per satellite.

At the receiving station the micro-
wave beam would be converted into
direct current. A grid interface conver-
ter would then change this current into
a high voltage alternating current of the
mains frequency used in that region. It
is probable ‘that part of the power
would be used to electrolyse water at
the receiver site so as to generate the
oxygen and hydrogen required for
liquefaction for use as rocket fuel.

Earthbound experiments at the Jet
Propulsion Laboratory have used a con-
ventional communications receiver oper-
ating at 2.45 GHz as a beam source to
direct power onto a tower at a distance
of over 1.6 km. A receiving antenna was
mounted on the tower; it consisted of a
phased array of dipoles with each dipole
connected to a diode rectifier and
smoothing capacitor, the output being
connected to a direct current load. An
efficiency of 82.5% was obtained at a
level of over 30 kW, the efficiency being
defined as the direct current power
delivered divided by the rf power trans-
mitted. These experiments, which were
performed a few vyears ago, almost
abolished any doubts about the feas-
ibility of obtaining high efficiency
power transfer through the use of a
microwave beam.

Space Shuttle type vehicles may be used to ferry materials to a ‘factory’ in a near earth orbit

constructing a power satellite, the completed structure being moved later to a geosynchronous

orbit.

A solar power satellite receiving
station could also use a suitable array of
dipoles and diode rectifiers; such a
system is often referred toasa ‘rectenna’
or ‘rectifying antenna’.

Accurate direction of the power
beam from the satellite is essential for
optimum efficiency. An error of only 1
second of arc in the direction of the
beam will produce an error of about
174 m at the ground from a satellite in
a geosynchronous orbit at 36,000 km
above the earth.

A “retrodirective’’ technique is em-
ployed in which a signal transmitted
from the ground station is used to
measure and correct for any mechanical
inaccuracies in the transmitting antenna.
It is desirable that the wavefrontemitted
from the 1 km diameter transmitting
antenna should be planar to within
+3 mm (+10° phase error) for optimum
efficiency. It is probably impossible to
obtain such mechanical perfection, but
the phase front can be electronically
controlled by distributing a reference
phase synchronisation signal to all of
the sub-arrays from a common source
on the antenna and comparing this
signal with the signal transmitted from
the ground.

Rectenna costs have been found to
be a major factor in the overall cost of
transmitting the power from the satellite
to the grid. Owing to the shape of the
beam intensity pattern on the ground,
one can reduce the size of the antenna
array somewhat in order to reduce the
cost per kW collected. In other words,
the outer parts of the beam contain so
relatively little energy that one cannot
collect it economically. The graph on
the right (page 11) shows a definite
minimum in the cost per kW of the
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collected power for various rectenna
dimensions.

Assembly Location

Boeing Aerospace have studied the
possibility of assembling the parts of the
solar power satellite in low earth orbit
and then using the power available from
the satellite itself to provide electric
propulsion into a geosynchronous orbit.
The main advantage of an assembly in
low earth orbit is the reduction in
rocket fuel requirements from 2.1 tons
per ton delivered to a geosynchronous
orbit to a mere 0.25 tons per ton. This
greatly reduces the cost of launching the
solar power satellites.

However, there are quite a number of
disadvantages of assembly in low earth
orbit, some of which are not easy to
quantify, Boeing Aerospace feel the
main disadvantage of low earth orbit
assembly is the relatively long time
(about 6 months) required for moving
the satellite assembly from low earth
orbit into geosynchronous orbit. This
delay represents interest chargeable on
the cost of the satellite assembly, etc.
and interest charges on such enormous
amounts of money cannot be ignored.
Nevertheless Boeing feel that the
reduction in the rocket fuel costs make
assembly in low earth orbit the best
technique.

Other problems associated with
assembly in low earth orbit include the
radiation damage of the solar power
satellite components and solar cells
during the relatively long time they
remain in the Van Allen radiation belts,
the problem of converting the assembled
satellite into an electrically propelled
unit, the risk of collisions with man-
made objects in the low earth orbit and
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during the relatively slow spiralling
passage from low earth to geosynchron-
ous orbit, the upper atmosphere drag
affecting the construction work.

Hazards

The proposed 10,000 MW beamdirected
onto the receiving antenna should
produce an intensity of some 230 W/m2
(23 mW/ém?2) at the centre of the rec-
tenna and about 10 W/m2 at the edge of
the ellipse. It is rather surprising that
the 230 W/m2 level corresponds to
about the level of natural radiation
incident upon the ionosphere. Investig-
ations have been made into techniques
for reducing the amount of radiation in
the side lobes by some 45 dB so that the
intensity outside most of the main
rectenna area is seldom more than 0.1
W/m2. Offshore rectennas have been
proposed for use in areas of high popul-
ation density.

It is claimed that birds and aeroplane
passengers would be able to pass directly
through the main beam without any’
harm, owing to the low beam intensity.
Presumably aeroplane passengers would
be fairly well screened from microwave
radiation anyway by the metal body of
the craft. Peter Glaser has commented:
‘'l have made a standing offer to provide
the wine and salad to anyone who pro-
mises to eat that duck that flies through
the beam — cooked or not!’

Biological tests are to be con-
ducted to ascertain if a microwave beam
of 230 W/m? produces any effect on
birds and flying insects at the 2.45 GHz
frequency. Similar tests will be perform-
ed at 10 W/m? on plants and animals.
One wonders whether biological tests at
much higher intensities have yet been
performed.

Perhaps it is rather remarkable that
the rectenna arrays will be suitably
elevated to permit frost-free farming or
other re-use of the land area. The field
strength below the rectenna should be
less than the currently recommended
maximum US exposure level of 0.1
W/m*,

Experiments are planned to test
the effect of very high power microwave
beams from the huge Arecibo antenna
on the ionosphere. These experiments
will be carried out with the express
purpose of checking that the solar
power satellite beam will not produce
any deleterious environmental effects.

Heavy Lift Vehicles

The cost of the launch vehicles for plac-
ing heavy parts in low earth orbit ready
for assembly forms one of the major
items of a solar power satellite budget.
The Boeing study assumed that a new
launcher known as the ‘Heavy Lift
Vehicle’ will be developed which should
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Rocket Time
type

late
Vanguard 1950's
Thor 1960’s

early
Saturn 1970's
Space Shuttle 1980°s
Heavy Lift Vehicle ?

Dollars/kgm Typical load
1.1 x 10° 9to 14 kg
22 x 10° 450 kg

1.4 % 10° 110,000 kg
330

20-30 500,000 kg

be able to put material into earth orbit
for a cost of about 20 dollars per kg.
Without such a heavy lift vehicle, the
whole solar power satellite project
would become economically impossible.
The enormous fall in the cost of putting
material into earth orbit is well illustrated
by the table above.

The heavy lift vehicle could either
have wings like the Shuttle (in which
case it could land on the ground like an
aeroplane even without using any of its
motors) or alternatively it could be a
vehicle without wings rather like the
Saturn rocket which would have to
return to earth by splashing down in
the sea. It seems likely that the type of
vehicle without wings will be
favoured for heavy loads according to
current ideas. The Boeing report shows
a Saturn type vehicle 72.98 m in height
and 32.68 m in diameter at its base.

The European Qutiook

The energy requirements of Europe
have been studied by the OECD and it is
felt that about fifteen 10 000 MW solar
power satellites could supply all of
Europe’s requirements for 1980. (The
total number required for the world has
been estimated as about sixty-nine.)
The total developmental cost (not in-
cluding operation) of a solar power
satellite has been estimated as being of
the same ordér as the total investment
already made in North Sea oil by
European nations.

The problems in Europe associated
with a solar power satellite programme
are not identical with those in the USA,
largely owing to the different population
densities. In the highly industrialised
regions of Europe {where power con-
sumption and population densities are
greatest), there is normally little land to
spare for the huge rectenna arrays to-
gether with any surrounding safety
areas which may be desirable. The low
electrical power demand in rural areas
and the high cost of conveying power
over large distances may render it
uneconomic to place rectenna arrays in
these rural areas, so some compromise
must be sought in choosing the optimum
regions for the siting of rectennas.

It is, perhaps, quite amazing that the

Approximate cost of lifting material into earth orbit at various times.

USA has set a limit of 10 mW/cm? as
the maximum safe exposure of people
to microwave radiation, whereas the
upper limit in the USSR is one thousand
times smaller, namely 0.01 mW/cm?. It
is certainly true that exposure to in-
tense, non-ionising radiation at radio
frequencies can produce internal heating
of biological tissue and this can produce
damage if the heat cannot escape rapidly
enough for a reasonable equilibrium
temperature to be obtained. However,
scientists are not yet certain whether
other adverse effects than those due to
mere heating are also present when
personnel are exposed to intense micro-
wave beams. In Western Europe the US
standards are applied in radar stations,
etc., but it would seem to be highly
desirable that the biological effects of
microwaves be more intensively inves-
tigated so that various countries no
longer have a factor of one thousand
differences in their safety standards.

International Enterprise

Work on solar power satellites is one of
those major technological enterprises
which should stimulate international
participation and co-operation. The
microwave beams can be received in all
countries with latitudes between about
65°N and 65°S without any great loss
of efficiency. The beam is virtually un-
affected by even the heavy rain clouds
so often found over many parts of the
earth.

One may feel that the use of solar
power satellites would not be an
economical proposition in countries
where the population density is not very
high. However, one should remember
that once a number of solar power
satellites have been placed in geosyn-
chronous orbit, the cost of placing any
other such satellites in orbit will be
much reduced.

One must not forget the disadvantages
of establishing a world-wide solar power
satellite system. Such a system would
inevitably cause interruption of com-
munications on the 2.45 GHz frequency.
However, the enormous power radiated
from a power satellite would result in
considerable interference not only in
the 2.45 GHz band, but also in a relative-
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ly wide frequency band around this
region and in frequencies which are
harmonics of 2.45 GHz. Apart from this
problem, increased radio frequency
noise is likely to be produced by the
microwave energy absorbed by the
ionosphere which results in a raised
electron temperature in this region.
There would also be interruptions in the
radio frequency communications links
with aeroplanes or satellites whilst they
cross the microwave beams from the
power satellites, but doubtless other
frequencies or laser beams could be used
to overcome this problem.

It seems likely that the equivalent of
1000 or more Saturn V launches would
be needed to place one solar power sat-
ellite into geosynchronous orbit. The
total mass sent into space in a project
of this type would easily exceed an
astounding 108 tonnes/year|

It has even been advocated (by the
L-5 Society, 1620 N. Park Av., Tucson,
Arizona, 85719) that the materials al-
ready in space should be used to make
most of a solar power satellite in order
to minimise transport costs.

Other Requirements

A maintenance vehicle would be needed
to maintain and re-supply solar power
satellites in geosynchronous orbits —
possibly a couple of journeys to each
satellite per year. If many solar satellites
were in use, @ maintenance base in geo-
synchronous orbit would be justified
— especially as it could be used to main-
tain communications satellites and other
non-power craft.

During the construction phase of a
solar power satellite {either in low earth
orbit or in a geosynchronous orbit)
living accomodation must be provided
in space for the workers. As the cost of
human labour in space will be exceed-
ingly high, intensive studies are in pro-
gress to promote the automatic assembly
of large structures in space.

Microwaves from Iceland?

The Icelandic Government are currently
looking into the possibility of marketing
electrical energy generated from their
abundant geothermal sources. This
energy would be converted into micro-
waves and distributed to the industrial
nations by satellite. A consultant with
Rockwell International, Dr. Krafft
Ehriche, proposed this idea in 1969,
but objections to its development in-
clude the high incidence of earth-
quakes in lceland and the fact that the
country cannot itself pay for the
developmental work involved.

In order to develop this system,
Iceland would require a primary energy
power plant, a transmitter array system,
a power relay satellite and distributed
receiving plants. A transmitter power of
3,000 MW is proposed with a possible
expansion to 7,000 MW. Perhaps it is
rather amazing that the use of under-
ground nuclear explosions has been
suggested for increasing the amount of
hot rock for steam production.

A transmission frequency of 2.4 GHz
is planned with phase shifters to main-
tain beam coherence in the event of
thermal stresses or minor earth pertur-
bations. More than 67 million antenna
elements would be required extending
over a 65 km? area. The satellite would
be positioned over the equator directly
south of Iceland in geosynchronous
orbit. It would have a surface area of
15 to 4 km? consisting of finely polish-
ed surfaces which would act as passive
reflectors of the microwave energy.
The transmitted beam would be only
16.4° above the horizon, but the satellite
could relay energy to Western Europe,
Africa, nearly all of South America and
the Eastern coast of the United States.
Rectenna systems of some 25 km?
area located near industrial centres
would receive the power. An end-to-
end transmission efficiency of between
51% and 67% has been predicted.

Artists impression of a ‘Rectenna’ used to receive and convert the microwave energy, from the
power satellite, to usable electric power.
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Conclusions

The need for a non-depletable energy
source for the next century is un-
disputed. Many scientists believe that if
the necessary funds are made available
quickly, energy could be provided by
solar power satellites by about the mid-
1990°s. The estimated cost of solar
satellite produced power is 1700 dollars
/kW as against 1400 dollars/kW for
power from conventional nuclear power
generators. However, the effective cost
of satellite generated power will decrease
with time, since solar satellites require
no fuel and relatively little maintenance.
In addition, the cost of fossil fuels will
doubtless continue to rise as sources are
depleted. The trend of rising fuels costs
and falling solar satellite power costs is
illustrated in the graph, but obviously
all cost estimates are subject to wide
variations.

The possibility of power transfer
over large distances by satellite is well
illustrated by the lceland geothermal
power example. However, one of the
objections to power satellites is that of
security. If a nation relies on solar
power satellites for a major part of its
energy, how could its factories operate
if its power satellites were destroyed in
a war? At the present time the main
objection to the speeding up of the solar
power satellite programme seems to be
environmental health and safety con-
siderations together with the problems
associated with rocket launching and
recovery operations and the enormous
cost of the complete project.

The construction, in space, of equip-
ment the size of a city is quite beyond
our present experience. It is not, how-
ever, so very far beyond the present
state of our art as to be a practical
impossibility. No new technological
developments are required — only an
expansion of current technologies. First
of all we must break through the psy-
chological barrier which has convinced
us that it is virtually impossible to put
a satellite the size of a city and the
weight of a battleship into orbit.

If you had perhaps 1,000,000
million dollars to spend, would you
choose to use it on a multi-solar satellite
power project, relief for the under-

.developed countries, cancer work or

perhaps some other project? Sooner or
later decisions of this type must be
made about the solar power satellite
work. It seems likely that many vital
decisions will be made in the USA when
the results of the 1980 status report
requested by NASA and the US Depart-
ment of Energy are known.

The author is indebted to Mr.William
A. Rice of Boeing Aerdspace, Seattle,
for the information and photographs
which he has kindly provided for this
publication.
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Look at almost every record cleaning
brush on the market. You'll see a
pad completely covered with closely
packed fibers sticking out, intended
to trap surface debris as they rub
across the record surface.

Now look at the new Audio-Technica
Sonic Broom cleaner. Lots of
closely-packed fibers alright, but we
skip a whole row, every fourth row.
Which may make a funny looking
pad, but a superior cleanet.

L

CONVENTIONAL PAD

Wiy

/
Y,
SONIC BROOM
CONTROLLED DENSITY PAD

Australian distributor:

MAURICE CHAPMAN AUST. P/L.

- . 4
( Why most othe&record cleaners
.~ are victims of their own design.

Model AT6012 $12.95

THE SONIC BROOM"

RECORD CLEANING SYSTEM

There are several reasons for our
effectiveness: By skipping every
fourth row, the Sonic Broom pad
gets deeper into each groove with-
out excessive pressure on the record
surface. If we had more tufts—like
most of the others—the Sonic Broom
fibers might do a great job of clean-
ing the surface between the grooves,
but never get to the very bottom
where foreign matter can build up
and destroy good sound.

Our varied tuft spacing also permits
dislodged particles to migrate further
from the tips of the cleaner fibers
during cleaning. Without those gaps,
the loosened particles would stay
right at the ends of the fibers where
they are easily redeposited some-
where else on the record. And you
want to remove dust...not just

move jt around.

44 Dickson Ave, Artarmon. 2064, Tel: 438-3111
State distributors: Adelaide 272-8954 @ Melbourne 818-1730 e Brisbane 376-3931 e Perth 446-5679

The differences don't stop with our
fibers. The shape of the Sonic Broom
pad has been carefully designed

to make it easy to hold, easy to use
correctly. The curve insures that
just the right amount of cleaning
area is in contact with the record at
any time for maximum effectiveness.
And the rigid backing, unlike soft
pads, helps insure that the fibers don’t
simply collapse under pressure but
are directed deep into every groove.

And how well does the Sonic Broom
system clean, once the fibers reach
the bottom of the groove? Very well
indeed, since each tiny fiber is so
small (about 6 microns or 0.00025"
in diameter) that dozens can work
side-by-side, contacting the entire
groove wall surface, Even the
smallest dust particles can’t escape
the repeated brushings.

1 \A‘) audio-technica
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MOST READERS, I'm sure, are aware of the importance of-

wide bandwidth, and of flat response. Modifying frequency
response by boosting or attenuating certain frequencies
produces a change in tonal character, but often the results
are quite different from what is expected. Thus a high fre-
quency boost might add harshness rather than brightness to
the sound, or reducing the midrange can produce boominess,
rather than spaciousness. And yet, large changes in response
in some areas of the spectrum may produce only slight vari-
ations in overall sound or in the tonality of certain instruments.
This can be quite perplexing and frustrating when setting up a
multi-way speaker system, for example, and finding that no
matter how the different drivers are balanced, it never really
sounds right, so that vocal recordings may have just the right
amount of presence (although still lacking that elusive quality
of "realism’’), and orchestral music becomes brittle, and lack-
ing in fullness.

What You Hear

An examination of the audio frequency spectrum, the musical
scale, and auditory response reveals greater complexities than
commonly believed.

The human auditory system is responsive to frequencies
between about 20 Hz and 15kHz, sometimes higher in
young persons, and deteriorating with age, assuming the
system to be in healthy condition. Acuity tends to be greatest
around 200 Hz to 5 kHz. The musical scale, as represented on
a standard 88 key piano extends from 27.5 Hz for a bottom
A" 10 4180 for a top "“C"". Above this we find high harmonics
{including some speech articulation sounds) and high transient
sounds. The most active region for instrumental music tends to
be from about 110Hz (A,) to 880 Hz (Al), a range of three
octaves. The human voice also is placed in this range extending
downward to about 80 Hz for a Basso up to just over 1 kHz
for a Soprano. Obviously, what happens in this three-octave
band is of considerable importance,

The Middte

One assumption which is almost an axiom, especially with
respect to loudspeakers, is that the extreme lows and highs are
very difficult to reproduce, therefore the midrange can
generally be left to take care of itself. Nothing could be further
from the truth and the realization of this on the part of the
designer has made many an unspectacular looking speaker
sound eminently listenable. A typical three-way speaker with
cross-overs at 500 Hz and 5 kHz demands that the mid-range
unit cover a decade bandwidth, and the woofer a decade or
even more, with the cross-over in the middle of the most
critical portion of the mid-band.

A prominent rise in the lower part of this band can give
rise to a boxy kind of sound, whereas a dip can produce a
quantity of thinness. Excessive response in the bottom part of
such a midrange unit (that is, just above 500 Hz) produces a
muffled and constricted quality, while a broad suck-out may
add a certain spactious, or airy quality, which seems better
defined, yet actually lacking in detail. If woofer and midrange
are not matched in level at the crossover we have the additional
phenomenon of hearing abrupt level changes through the
musical scale. Indeed, most major differences in sonic character
between speakers can be attributed to relatively small differ-

Electronics Today International — April 1979

with Wally Parsons

ences in this lower midrange, largely due to differences in the
compromises made in the relationship between drivers.

A Little Higher

Above the mid-range lies the upper mid-range, sometimes
called the lower treble, covering the octave between 2500 Hz
and 5000 Hz. Because of the ear’s extreme sensitivity in this
region, relatively small level changes can have a profound
effect on the quality of “"presence” or forward placement of
voices ana individual instruments. Moreover, this octave is
predominantly harmonics, especially of the female voice and
the upper musical registers, thus the harmonic structure and
therefore the tonality of much of the music is profoundly
dependent on this region. Too much level here can cause
harshness, or brittleness. But if response is ragged we may
have a choice of either excessive harshness, or lack of
presence, but never “just right"’.

A Little Lower

Below the midrange lies an octave from about 160 Hz to 320
Hz which forms the upper bass region. This region is especially
affected by speaker placement relative to the floor. Too low
a placement accentuates response producing boominess, while
too high a location results in thin bass. Both qualities
contribute to listener fatigue and are particularly common to
moderate size speakers of the kind a little too large for a
bookshelf and too small for the floor. Also in this region
lie the second harmonic of the low male speaking voice and
some fundamentals of the tenor and female speaking voice,
so anomalies in this region can do some strange things to
speech tone.

It may come as a surprise to learn that most bass
fundamentals occur in the next octave, that is down to about
80 Hz, the lower limit of the trombone, and the full range of
tympani. The double bass has an additional octave to 41.2 Hz
and the piano goes down another major sixth to 27.5 Hz. Thus,
response which rolls off below 80 Hz will lose little of the bass
fundamentals. However, room resonances (both listening
room and studio) may appear in this region, and much of the
ambience of the performance which is responsible for that
feeling of solidity which characterizes a very wide range
system. Unfortunately, rumble and other undesirable effects
also live down here and the removal of such mud will actually
improve the feeling of solidity.

The region just below 100 Hz, as well as the upper bass,
also contains many of the fundamentals of the speaking voice,
and a boost here will give rise to “chestiness’’.

Near The Top

Finally, a leap up to the highs, from about 5 kHz up to 20
kHz. Up here we find only the harmonics of tonal
instruments, and fundamentals of such percussive instruments
as cymbals, castanets, etc. Variations in response in the first
octave (b kHz to 10 kHz) affect brightness, especially around
7.5 kHz, and is most noticeable on strings, high woodwinds,
soprano voice and sibilants. Many low compliance pickups
begin to lose trackability in this range, which is why it shows
up first on sibilants. Also, since it is so close to the commonly

used cross-over of 5 kHz, interactions between mid-range and p
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tweeter drivers, and cross-over designi faults influence the
reproduction of such signals. Beyond brightness lies stridency
and shrillness, but, conversely, harshness can often be
controtled by bringing down the response in this region. Some
slight boost can also effectively extend the useful range of
older recordings and AM (and even some FM) broadcasts.

The final octave, from 10 kHz to 20 kHz is important for
the quality of airiness and realism imparted, provided there is
actually some signal to reproduce, which is less often than we
would like: A rising response here can accentuate noise and
irregularities in pick-up performance, while a gradual roll-off,
especially in conjunction with the nekt octave below will
often do a remarkable job of reducing noise without severely
degrading sighal quality.

Play With It

Readers with graphic equalizers might=wish to experiment with
them, altering the balance of several octaves at once to observe
these effects. Similarly, consideration of these effects should
prove useful in setting up multi-way speaker systems. In my
own experience |'ve rarely encountered such a speaker which
has been set up properly or gave any indication that the user
knew what he was doing: Especially common is the practice
of cranking up the tweeter in the mistaken belief that in
operation. it should definitely make it$ presence known. Or
reducing both mid-range and tweéter to bring up the bass. All
that happens, of course, is that the sound is boomy and
muffled. In fact, if bass and mid-range response are matched
and level, the result is actually an increase in perceived bass,
because by setting up the correct relationship between
fundamental and harmonics, the bass instruments become
more prominent to the ear-brain system. @

Philips Videadisc on market

Philips have honoured their promise to market their long-awaited optical Videodisc
system — before the end of 1978. A small quantity was offered through three
stores in Atlanta, Géorgia in the very last few days of last year.

The units carried a list price of US$695 (approx A$600). About 200 various
records were listed, ranging from US$6.00 half-hour informational recordings
(Better Tennis in 30 Minutes) ~ to US$16 for current feature films. Even a spec-
ialty film such as a full-length ‘Mikado’ was only US$20.

Not that many private buyers managed to obtain anything — apparently
virtually all units were bought by people from rival manufacturing and marketing
companies!

Best is better

The ‘best’ tape for any given cassette recorder has operating parameters which
closely match the bias, equalisation, sensitivity preset by the manufacturer of the
recorder in which the:cassette is to be used. ‘

These settings vary considerably so it’s rare for a cassette recorder to deliver
the performance which is inbuilt unless the manufacturer’s recommended
cassettes are used.

Recognizing this problem, JVC have introduced their KD-A8 cassette deck
which has an inbuilt microprocessor that optimises bias, equalisation, and
sensitivity for all types of tape formulation.

The rhicroprocessor arranges for a test tone to be recorded onto the cassette

then chooses the best of 15 levels of sensitivity, seven levels of equalisation
and no less than 32 levels of bias. It then erases the test tone and winds the cassette
back to the start — all within 25 seconds! If the cassette is so bad that it’s unacceptable
the machine flashes an ‘error’ light.

J\;C call the automatic adjusting system ‘BEST’ (bias, equalisation, sensitivity,
total).

Edison update

Toshiba has developed a fixed-head video recorder featuring a cassette with a single
reel of endless tape — it’s a sort of planar magnetic equivalent of Edison’s cylinder
gramophone.

The 100 metre tape loop has 220 tracks actoss its surface, it runs at six metres
a second providing one hour’s playing time. An interesting feature is the use of an
inbuilt microprocessor which enables the user to have random access to individual
tracks. The prototype takes 20 ms to traverse one track pitch.

According to Toshiba the device is suitable for both consumer and professional
applications.

BSR buys DBX

BSR (USA) Ltd has agreed to purchase DBX Inc., manufacturers of top-end
consumer, semi-professional and professional audio equipment.

We understand that the sale price was US$8 million, and that whilst DBX
will become a BSR subsidiary, the existing management will be retained.
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l ® Electronic PHILIPS
Components
} and Materials

STATE OF THE ART FUSES

Electronic products are
becoming increasingly
sophisticated, and Shawmut
engineers work closely with
"‘state of the art”’ circuit
designers to meet and exceed
the protective needs of their
products.

The Form 101 series of
current limiting rectifier fuses
protects semiconductor power
diodes (rectifiers), thyristors,
triacs and other solid state
devices against short circuit
fauits to which they are
particularly susceptible because
of their intrinsic low overload
capability. Short data is listed
below.

These Shawmut fuses are
available off-the-shelf in a
range which can meet your
most critical specifications.

The popular *'One-time"’
switch and panel fuses and the

“Trionic’’ dual-element motor SHAWMUT FUSE DATA
starting and protection fuses are —
also listed. Many other fuse : ;’a'.'i‘l“‘u'"g
series are available for electrical Amp. AC. UL AC.
applications. Fuse Type Ratings | Volts | Dimensions | Class | RMS Amps Where Used
ONE-TIME 1-600 | 250 | NEC. | K5 50,000 | Switches, Panelboards
600 | Holders fusible equipment
For details of the full and TRIONIC 1/10-600 | 250 | NEC. | RKS 200,000 | Motor starting
comprehensive range of Dual Element 600 | Holders and protection.
Shawmut fuses contact: AMP-TRAP 1-10,000 | 130-| Clipor {*NA. | 200,000 |Semi-conductor,
Philips Electronic Form 101 1-5000 | 250 | Bolt rectifier, diode,
Components and Materials, Rectifier 1-2000 | 600 | Mounting SCR protection.
P.O. Box 50, Lane Cove, N.S.W. | fuses D.C. power supplies
2066 35-1600 | 500 Inverters
20-1600 700 U.P.S. systems
Ph: (02) 427.0888 20-1600 | 1000 Controls
20-800 1200 Variable speed drives
20-800 1500 Mine power supplies
20-600 2000 Special applications,
20-600 | 2500 AC.orD.C.

*Not applicable

AVAILABLE THROUGHOUT AUSTRALIA FROM pH I LI ps
153.0241
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Jaycar New Audio Kits and Components

" AUDIO SPECTRUM ) [ 485 )
ANALYSER GRAPHIC EQUALISER

PEAL Il APICIWUM ANBLYSER | T3 000

o 10 adjustable controls on one octave centre frequencies
(independent for each channel).
o Symmetrical mirror image boost and cut of 13 dB at any

The 489 Analyser can be used in conjunction with a Graphlc centre frequency.

Equaliser to accurately equalise systems for room acoustics. o Full spectrum gain control for each channel with a range of
| 14 dB gain to 9 dB attenuation.

Features: . o Vertical slide controls give a graphic representation of the

o Ten octave spaced displays. resulting response curve.

o LED readout in 3 dB steps. ¢ 100 percent monolithic active circuitry. Hum, ring and

o Input sensitivity control. saturation free gyrator design.

o Inbullt pink noise generator. ' o Facility for tape monitoring.

Complete kit includes matched LED's, polarised plastic display, ¢ Optional standard 19" rack mounting adaptor avallalbe.

complete metalwork, etc.

ONLY $142 plus $3 freight. b5 AL COMPLETE KIT $118 P&P$3. )

Please include stamped, addressed
envelope with all enquiries

s .
PTY PO Box K39, Haymarket.
LTD NSW. 2000. 405 Sussex Street,
Tel: 211-5077.

some of - AUSTRALIA’S LOWEST COMPONENT PRICES

Note:: Regular Prices not temporary specials - keep us in mind tor inal next orger

Linear potentiometers Quahty Large red LEDS well difused
- POTS 38¢c rotary carbon 38c ea wide viewing angle LEDS
500 Ohm, 1K. 5K 10K 17¢ each. $1.50 pet 10, S110,K $12
2 (LINEAR % 25K SOK 100K, 250K Quality MOUNTING CLIPS -
ALUM. SHAFT 3 Al e % % 97¢ each

500K. 1M. 2M
Vatues: 100 250, 500 Oh) Trade;govt.,§.T exempt: welcome.
i ~ ; TRIMPOTS 1K, 2K S5K. 10K, 25K 50’: Send for special hisls (e.g. $26 a 100 TRADE
- pots and $99 a 1000 LEDs oplus tax it
15C 10mm) 100K, 250K. 500K. 1M appticable. Small guantities also. ENTRANCE
— i 0
METAL CAN TRANSISTOR §4 2 100 SONACPIO%F IN4148
1 Amp. DIODES S
- 50V TN4001
/ BC 108 - 13¢ 100V 1N4002 - 7c $30 a 1000 5c each
/ 6D 400V 1N4004 - B¢
4,00'7('" ] 1000V 1N4007 - 12¢ ZENER DIODES. 15¢ each 400 mw $9%
10% oft 100 SAME €24 values 3V to 33V
o {pes 100 prices in bracke! 01 1
Cap 16V 25V 50V ,’ \ 12 12 ¢
= 0.47 uF i \ 15 15 — 12
/ ~\)‘ ihru 10 al ) 18 18
1 ) ¥, 22 22 1
Q 22 ) — 027 27 — 1
g 33 } 033 33 - 1
47uF  9c(S5) 10c(S6) 11¢{s7) 039
100uF m.—,ms{ 12¢(57) 14¢(S11) 5¢c POLYESTER 047 a7
c{S 7) FILM CAPS 056
) c ¢ 0) 066 —
5¢ ELECTROS 000 2¢(518) CiS 756(55 0) E12 10% 100V ( uf
PRI 1 100¢ 16V axial 0¢ $8 per 50 ALL VALUES .001 to .01 5c ea on. oll 100 same uf
2200uF/50V PCB 95¢ ea. $9 per 10
Full axial price tist SAE . |
SCRs TRIACS 400V
SCRs C106Y1 0BA 30V CO3Y 3s 2A 400V ESP240 65 5 TRIAC \)
40¢ 0.8A 200V C1038 60 6A 400V SCI41D — $130 SC260D
4A 30v C106Y1 40 10A 400V SC146D $1.50 SCR 3
. C122E 4A 400V C106D1 75 DIAC ST2 5 C37D <,
$1.20 8A 400V C122D0 — $1.05 Chart fo identily leads A $2.50 %
k 8A 500V C122E = $120 Plus Ingger info O¢ -
Our 3 yecar old pnice stll current. APPROX. SIZE -~
Jpposition hoped we would go
2¢ RES|STORS Vaw broke bul our price remains at WW minalure metal glaze RESISTORS 3c
e R, 2c eca. 52.50 1 100
100 $2.50 pe
1 SvRe 1 0nm 10 10 M YW 5% E12 1 Ohm to 1M 5% EI2 - RESISTANCE
SAME RESISTANCE carb. fitm 1M2 1o 10M_carb. film {larger SAMELRESIS
Keep electronics & hobby and not a luxury, compare dur orices and buy Irom
us Same ray turnarount service Jfuniess swamped) All qoods fop
quahlty and new. No mnimum order One PP charge ol 45¢ reqardiess
ol guantity Anvert current 3 maonths for late readers Price tist No. 9

DIGGERMAN ELECTRONICS  P.o. Box 33, CORAMBA, N.S.W. 2466
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FHONE HONQO/STEREQ GRAPHIC EQUALIZER

THE NEW ’FKONE’ 20 ELEMENT % OCTAVE EQUALIZER
(25Hz to 19,2kHz) IS A SOPHISTICATED
ELECTRONIC UNIT, DEVELOPED AFTER INTENSIVE
RESEARCH INTO TODAY'S PROFESSIONAL
REQUIREMENTS, DESIGNED TO PLAY AN INTEGRAL
PART IN RECORDING STUDIOS, SOUND
REINFORCEMENT AND HI-FI EQUIPMENT.

@ BALANCED AND/OR UNBALANCED INPUT/OUTPUTS.

@ 14dB CUT AND BOOST {%1dB).

@ CONVENIENT CENTRE STOP SLIDE CONTROLS.

@ SIGNAL TO NOISE BETTER THAN -80dBA.

@ OUTPUT LEVEL +18dBm. ( MAX.)

@ OPTICAL LED VU DISPLAY.

@ 19" RACK MOUNT.

@ OPTIONAL WOOD GRAIN CABIWET FOR HI-FI USE.

@ CHOICE OF SILVER OR BLACK BRUSHED FACE FINISH.

GRAPIHC SOUALIZOR

FHONE DELUXE DISCO

DESIGNED FOR RELIABILITY, APPEARANCE AND
GUTSY PERFORMANCE, WITH UNIQUE ACOUSTIC
FEEDBACK ELIMINATING CHARACTERISTICS.

©® 250w RMS POWER AMPLIFIER.

® 2 x 3 WAY EXTENDED 45/60 VERTICAL OR
HORIZONTAL SPEAKER UNITS, EACH
CONTAINING 1 x 15" RCF SPEAKER,
2 x 200w 96 HORN, 2 x HIGH FREQUENCY
RADIATORS.

® 3 WAY INTERNAL MUSIC MODULATED LIGHT SHOW,

@ OUTLETS FOR EXTERNAL LIGHT SHOW
(6001 PER CHANNEL).

@ RAP AROUND CONSOLE.

©® 3 CHANNEL AUDIO MIXER = CHANNEL A,
CHANNEL B, MICROPHONE,

@ INPUT POR AUX. SOURCE. e.g. TAPE DECK,
CUEABLE ON CHANNEL A OR B.

@ LED VU DISPLAY OF MIXER OUTPUT.

©® HEADPHONE CUE PROVISIONS.

@ 2 x dW RMS HEADPHONE CUE AMPLIFIER.

@ CROSS FADE SLIDE CONTROL.

@ CROSS FADE BYPASS SWITCHES,

©® PITTED WITH SHURE 155E MAGNETIC CARTRIDGES,

@ HEAVY DUTY BLACK VINYL DESK TOP.

(4 WAY ELECTRONICALLY CROSSED UNITS ALSO AVAILABLE)

PROFESSIONAL
AUDIO EQUIPMENT

For further Information
contact:

FHONE AUDIO Pty. Ltd.
20 Main St. UPWEY, Vic. 3158.
Ph (03) 754-2572, {(03) 754-6268.
AGENTS!:

2EPHYR PRODUCTS

70 Batesford Rd. CHADSTONE,
Vic. 3148. Ph {03) 568-2922
LIVE MUSIC SYSTEMS

89 Crown St, EAST SYONEY,
NSW. Ph (02) 31-9111.
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Video Cassette Recorders

While manufacturers storm the market with a variety of attractive products the vital questions of a
‘unified’ recording format and copyright are a long way from being resolved. Nevertheless, the
equipment beckons, what will it do and how does it do it.... a report from our international offices.

THE POPULARITY OF video cassette
recorders with consumers, despite their
relatively high price, is unquestioned.
Certainly, one could spend the money
on something much more useful — like
another car, or even another colour
TV set! Their appeal lies in the virtual
‘library’ facility they offer. Most tele-
vision shows are evanescent things —
fading quickly in your crowded memory,
and if you miss a particularly interesting
program you've little hope of catching
it again. Also, where two programmes
clash in time, you must miss one.

22

The video cassette recorder over-
comes these annoyances, allowing you
the options of permanently recording
an important (to you) programme or
recording a programme that may be in-
conveniently scheduled for you but
need not be kept after viewing. Apart
from that, libraries of video cassette
programmes are beginning to become
available — one can rent or buy feature
films (black & white, full colour and
‘blue’!) as well as entertainment and
documentary type programs to view
at home.

Operating Principles

In essence, video cassette tape recorders
operate much like normal audio tape
recorders, only umpteen times more
complicated. The bandwidth of a nor-
mal audio channel ranges up to about
15 kHz, while that for television
pictures is about 5.5 MHz — some 350
times greater.

To enable high bandwidths to be
recorded, the tape is run at higher long-
itudinal speeds. Obviously such speeds
are difficult to obtain — nevertheless,
the BBC developed an early video tape

National’s model NV8600 video cassette is a VHS format machine compatible
with other varieties mentioned, although it Is made to a different mechanical design.
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recorder, called VERA, in the 1950s
which ran tape at 5000mm/s (200in/s)
that was superseded very quickly by
one developed in America by Ampex.

Although 25 years old, the mech-
anical transport format of the video
tape recorders used by broadcasters
today is identical.

The principle of video recording is
simple. A 13mm wide tape is used in
consumer machines. The video record-
ing heads rotate at high speed, relative
to the more ‘slowly moving tape, thus
laying a large number of long tracks at
an angle across the tape (Fig. 1).

Audio is recorded as a separate
longitudinal track, much like a normal
audio tape recorder, and a third, control
track is also recorded. This provides
identification of the position of each
video track so that when replayed the
video tape can be precisely positioned,
otherwise the video heads might not
cover the same path as those during the
recording.

Early video tape recorders used open
spools of video tape in much the same
way as tape recorders, but the complex
rotating head assembly meant that
threading was making it impractical for
consumer use. The video cassette was
developed to overcome this.

Although insertion of the cassette is
simply accomplished, the video cassette
recorder then has to remove tape from
the cassette and thread it around the
rotating video heads. When the cassette
is inserted, the video tape is located

—_

=5 ==

VIDEO CONTRDL
GUARD AAND L

TAPE »
MOTION *

Figure 1. The video recording head rotates at high speed, laying down diagonal tracks. Audio and
control tracks are recorded parallel to the tape travel direction. Most systems have a recording
format similar to this, although the Beta system has adjacent tracks touching — see text.

behind four guides mounted on a platter
that is rotated by a small motor. The
tape is located around half of the head
drum which houses the rotating video
heads. There are actually two video
heads, on opposite sides of the drum,
which record alternate video tracks.

The audio and control tracks are
recorded on a conventional looking
audio head (but rather wider to cover
both edges of the half inch tape) and
a separate erase head covers the whole
tape width. This type of tape threading,
where guides rotate, is used on most
video cassette recorders but has the
disadvantage of requiring a few seconds
to thread. With this in mind, JVC

developed a slightly faster loading
system, somewhat less mechanically
complex, using two parallel gquides

moving-in a single direction.

Because of these complex require-
ments for threading and rotating heads,
video cassette recorders are extremely
complex machines with a vast number

of expensively produced mechanical
parts including at least three separate
motors (tape drive, rotating head
drum drive, and threading). This is the
primary reason why the price of video
cassette recorders is unlikely to be
reduced significantly in the future.

Electronics
The problems of recording colour
television pictures economically took
many vyears of research. It was only
in 1973 that the first consumer oriented
video cassette recorder was introduced
by Philips. Late 1977 saw the intro-
duction of the ‘second generation’ of
video cassette recorders. These brought
considerably improved recording time
and are the subject of this article.

Figure 2 is a block diagram of the
basic signal processing circuitry in a con-
sumer video cassette recorder. Since

domestic television receivers have no

facilities for video inputs or outputs, the

video cassette recorder must be designed p

AUDIO
Pl
HEAD
AUDIO Erkics
> REC/PLAY
- AMP O
ERASE
AUDIO
e
CHROMA CHROMA
MIXER 0sC
TUNER L4 oETECTOR -
\/ Ll
Tv LUMINANCE RECDRD « REPLAV
AERIAL MDDULATOR AMP ; AMP B
[} :
AUDIO VIDEO gl
AERIAL PREAMP ® HEAD
AND COMBINES ) DRUM
" CHROMA AMP
AND MIXER -
ouTPUT
Yo TV
AERIAL
SOCKET RF PROCESSING BANERGE LUMINANCE
MODULATOR AND CRISPENING B o AMP -

Fig. 2. Video cassette recorders are probably the most complex items of machinery
ever to find their way into the home. They contain most of a colour TV circuit
and very sophisticated mechanics. The block diagram above gives the essen tial circuit

elements Inside a VCR.

4

DROPOUT
COMPENSATOR
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Grundig’s SV R4004 will accept four-hour tapes and claims the most advanced timer. Although
one' of the costliest systems available its advantages make it quite attractive.

to connect between the antenna and the
television set. Thus the recorder needs
some form of aerial splitter, usually
with a preamplifier, which feeds the TV
set and the built-in TV tuner. The
detector separates audio, luminance
(brightness of the picture) and chromin-
ance (colour) which are then processed
and recorded separately on the video
tape using different techniques.

Audio is recorded conventionally
using a single head for recording and
playback with an erase oscillator and
head covering the full width of the tape.

Recprding teevision pictures is some-
what complicated. Figure 3 shows the
transmitted television spectrum which
comprises an amplitude modulated 5.5
MHz bandwidth luminance signal (the
higher frequencies containing the finest
detail of the picture) and the chromin-
ance signal, phase modulated onto a
suppressed 4.43 MHz carrier.

Since all the picture detail is carried

in the luminance, the chrominance
bandwidth is restricted to about 1.5
MHz total.

Although these high' frequencies can
be directly recorded on to video tape if
the relative tape/head speed is suffic-
iently high, there is a limitation. There
is a theoretical limit to the bandwidth
of a signal that may be directly recor-
ded on magnetic tape. The wavelength
of the higher frequencies and the
physical gap distance in the recording
head limit this to about nine octaves.
To overcome this limitation the wide
bandwidth video signal is frequency
modulated onto a carrier, shifting the
signal up the spectrum where the
relative bandwidth is much less allow-
ing the signals to be conveniently
handled within the recordirig method
bandwidth limitation.

In practice, the highest recorded
frequency on the video tape is still
limited by the relative head/tape speed,
and it is only typically possible to
record about 3 MHz of the 5.5 MHz
transmitted bandwidth on a consumer
video recorder.

Thus, during recording some of the
finer picture detail is lost, although this

may be subjectively improved upon
replay. The vital colour frequencies are
located around 4.43 MHz, so a separate
arrangement is made to record these.
The chroma carrier is modulated with
another carrier, the lower sideband of
which falls somewhere around 700 kHz.
This is then amplitude modulated and
recorded directly on the video tape.

Thus the frequency limited colour
signals are recorded bdlow the lumin-
ance information. Since this liminance
is frequency modulated, it may be
recorded directly onto the video tape
without any form of bias. Nor does
the level being replayed from the tape
significantly vary the picture unless
drop out (missing tape coating) causes a
total loss of signal.

Hence in the replay chain, a drop out
compensator monitors this replayed
level and upon discovering a drop out
replays the previous television line
(which is continually stored) so filling
the space. Otherwise the replay chain is
similar to that of recording with a lum-
inance demodulator and chroma mixer,

Figure 3. To get the most from a tape recorder the original television spectrum is considerably rearranged in the process of putting it on tape.
The whole luminance section is shifted up the spectrum, frequency modulated on to a carrier. The colour information is slotted onto a lower
portion of the spectrum and amplitude modulated.

ra

LUMINANCE
FM MODULATED

CHROMINANCE CHROMA
LUMINANCE MODULATED AM
ON SUPPRESSED MODULATED
AM CARRIER R
MAX LUMINANGE
0 4.43MHz 5.5MH; 0 ABOUT
700kHz

TELEVISION SPECTRUM

24

ABOUT
2MHz

ABOUY
SMH;

RECORDED SPECTRUM

Electronics Today International — April 1979




after which the signals are combined,
electronically ‘cleaned up’ and ‘cris-
pened’ using high frequency boost to
recreate some sharp edges or detail in
the picture.

The replayed video and audio are
then combined in the RF modulator
which is essentially a microminature
television transmitter. This is then
combined with the incoming aerial
signal and sent to the television receiver
where it can be tuned on a spare pre-
selector. There are also electronic servo
circuits in  video cassette recorders
which ensure that the head drum spins
at a precise speed which also controls
the tape speed and physical location of
the tape relative to the control track
pulses. Speed accuracy is essential
otherwise the picture will appear to
shudder on the TV set and in the worse
case, will break up and be lost altogether.

Formats
The VHS, VCR and SVR recording
formats are basically similar in that they
all record slanted video tracks on the
tape having guard bands between them,
plus the audio and control tracks with
guard bands separating them from the
video (As shown in figure 1.) Head
motion and tape direction are different;
the actual physical dimensions of the
recorded tracks differ also, between
these systems — dependant on the
mechanical design of each system. The
most widely used is the VHS format,
which, on current models allows up to
three hours of recording on one tape.
The Beta format (Betamax, Beta-
cord — from Sanyo, Sony and Toshiba)

is a system that eliminates the wasted
tape of the guard bands between tracks
as recorded on the other formats. This
provides considerably improved recor-
ding times.

The guard band between tracks on
the other formats is to prevent cross
talk between the tracks and interfer-
ence due to mistracking.

In the Beta system, adjacent
recorded tracks actually touch. The two
rotating heads of a Beta format machine
are tilted slightly in opposite directions
so that alternate recorded tracks have a
different azimuth. While scanning one
track, if a video head slightly overlaps
an adjacent track the azimuth misalign-
ment is sufficient to eliminate the cross
talk. Adjacent tracks will thus act as
guard bands to their neighbours.

Sanyo’s VTC 9300 ‘Betacord’ is a Beta format machine, as the name implies. A remote pause’
button allows you to ‘drop’ advertising segments from a recording — providing you are watching

what you‘re recording.
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The mechanical precision and finesse necessary in video
cassette recording machines is illustrated in the two pictures
above. At left is a record/playback head, at right a tape
gufde and transport mechanism module.

It has been claimed that three hour
recording times would not- have been
possible without this development.

This development paved the way for
video heads having very small thickness
and gaps around 0.6 microns.
Consequently, a very narrow video track
can be recorded onto the tape, and a
much lower writing speed than other
formats may be used. The general effect
is a reduction in linear tape speed,
reduced tape thickness, minimum tape
length for a given recording time and a
relatively small cassette.

Products

The various brands of video cassette
recorders available come under the
four different formats. Machines within
a particular format have interchange-
able video cassettes.

There are only five manufacturers
who produce units which are then
marketed by other companies, often
with cosmetic changes. Although such
multiple branding might not be
particularly beneficial to the
manufacturer’s corporatk image, it does
mean that multiple organisations are
promoting one particular product which
does make for .considerably improved
impact in the all-important war to
become the standard video cassette
format.

Table 1 compares the four video
cassette formats from Grundig, JVC,
Philips and Sony. One point that should
be made immediately is that the earlier
Philips format, simply termed VCR and
used until about a year ago, only
provided one hour playing time.

Video cassettes to match all these
formats are available from a variety of
companies. For instance VHS cassettes
can also be found under Thorn, TDK,
Ampex and Fuji labels, VCR-LP from
Agfa, BASF and 3M, while Betamax is

available from 3M. Actual tape cost will »
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vary between different brands and upon
the discount found but the figures
quoted in Table 1 should provide an
approximation.

All the video cassette recorders
indicated in Table 2 offer similar
facilities. These include all normal tape
transport controls, built-in TV tuner
with eight-channel preselectors and
electronic clock/timers with varying
facilities. The timer found on the VHS
is currently the most basic and only
allows the recorder to be set to start up
to 24 hours ahead in one minute steps —
the video cassette runs until stopped
automatically, at the end of the tape.
The Philips and Sony machines can both
be set three days ahead, Philips in one

minute steps, Sony in quarter hour
steps. The Philips timer also provides a
recording duration so the tape can be
set to stop.

Grundig currently has the most
advanced timer providing up to 10 days
advance setting. However, expect this
year to see up—market models be-

coming available with rather more
complex timers. These will provide
such facilities as permitting several

different programmes, on varying
channels, to be recorded during a 10
day period within the confines of a
single cassette length. Such timers are
essentially programmed microprocessors
and should be considerably more
versatile than existing recorders.

- - " Cost per Rewind speed; o ]
Max. Cassette hour of mins per hour of Cassette size Approx retail price
Format play time cost. play time play time I of machine.
VHS (JVC) 3 hrs $30 $10 1.3 mins/hr 188 x 25 x 104-mm ‘ $1200-$1300
SVR (Grundig) 4 hrs 837 $ 9.25 0.93 mins/hr 127 x 41 x 146 mm $1550-$1650
BETAMAX (Sonvy) 3% hrs $28-30 $8.60-89.20 1.6 mins/hr 156 x 25 x 96 mm $1350-$1450
VCR-LP {Philips) 2% hrs I $35 814 1.8 mins/hr 127 x 41 x 146 mm $1000-$1100
VCR-LP (Philips) 3 hrs $39 $13 - 127 x 41 x 146 mm # 3hr Philips cassette
L to be refeased shortly.
L Ry = . EeR—— S B =k ST e — e — e s = o A
TABLE 1: Comparison of the four video cassette formats.

Apart from Sony and Grundig, still
frame is not provided officially on
consumer video cassette recorders, but
can in some cases be found by careful
manipulation of the pause control — on
the other hand some VHS machines
actually go into fast forward while
slightly depressing ‘pause’. Proper still
frame and, in the case of JVC — double
speed playing, will become available on
the next generation of video cassette
recorders.

Another facility that comes in
particularly useful are connectors for
video and audio. These enable recorders
to be connected together for copying
without the loss of quality resulting
from connecting aerial leads due to

Philips’ N 1700 machine uses their own VCR system for
which three-hour tapes will shortly be available.




losses in the modulator and tuner com-
bination. Unfortunately however, there
is no standard for these connectors and
each manufacturer has his 'own ideas.
Video and audio connectors are
provided as standard with JVC and
Sony (and derivatives), but are extras on
Philips and Grundig.

One other point that bears
examination is the video-tape threading.
As mentioned earlier, the removal of
tape from the cassette is performed
automatically by the recorder, but
different machines use different
principles. The Philips N1700 auto-
matically threads when turned on, but
in order to protect the tape which is
threaded around the rotating heads, the
unit turns itself off after about one
minute. This can be rather frustrating if
one is waiting to record a programme,
but has the advantage of immediate
operation when play or record are
selected. On the other hand the JVC
HR-3300 recorder only threads when
the play control is selected which gives
a three second delay before pictures are
seen. On the other hand fast winding is
considerably better since the tape does
not have to negotiate a multitude of
guides. The Grundig SVR4004 follows
the Philips principle and, in addition,
has unique remote control of all
operating functions. The Sony Betamax
also follows the Philips tradition.

TABLE 2
SVR VHS VCR-LP Beta {(max)
Grundig JvC Philips Sony
SV R4004 HR-3300 N1700 SL8000UB
Akai Toshiba
\/S 9300 V-5250
Mitsubishi Sanyo
Natjonal
Panasonic
Other systems
All  the video cassette recorders in other countries. For instance, when

mentioned so far have been designed to
operate exclusively on the PAL colour
system. If it is required to send video
cassettes to other parts of the world or
vice versa, another, older, format can be
used called U-Matic which is available
from Sony and National in multiformats.
North America use the NTSC colour
system, France, the Soviet bloc and
much of the Middle East, SECAM, while
PAL is wused by civilised Europe.
Provided a multistandard television
receiver is used, video cassettes recorded
in any of the areas can then be replayed

one retires (for either age or tax
purposes) to the south of France or the
Caribbean, one can arrange a supply of
civilised programmes to be flown over.
However, U-Matics are much more
expensive than the earlier formats and
use rather more expensive and bulky
tape. On the other hand, quality is
somewhat better and twin audio tracks
are available for stereo. The U-Matic
format is somewhat more versatile than
the others in that programmes can be
made using special portable and editing
video casette recorders. @

System

VHS

BETA format

VCR

Adopted Manufacturers

Recording Time

Tape Speed

Relative Tape Speed
Tape Width

Video Head Gap Azimuth
Tape Length (Max. Time)
Tape Thickness

Cassette Dimensions
{in mm)

COMPARISON OF
VIDEOCASSETTE
PARAMETERS

Akai, Hitachi, Victor
Matsushita, etc.

180 min.,
23.39mm fsec.
4.85m fsec.
12.65mm
tg°

257m

19 micron

188 x 104 x 25

0 (Spesa

Tape Speea
18 7 mmisec Cywnaer

Sanyo, Sony, Toshiba

195 min.
18.73mm/sec.
5.83m/sec.
12.65mm
+7°

222m

14 micron

156 x 95 x 25

o ta a9 mm

Philips, Grundig

150 min.
65.6mm /sec
8.18m /fsec.
12.65mm

+ 157
708m

18 micron (150 min.)

146 x 127 x 41
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PROFESSIONAL

Ohio Disco Packager, SWB Electronics,
uses Stanton Exclusively.

The trend to Portable Disco continues. strong. An-ambi-
tious Company in‘Canton, Ohio, SWB, is achieving excellent
success with their units (their goal is a national franchising
operation). James C. Fravel, General Manager/Promotions,
writes to Stanton, “We use Stanton cartridges in each and
every unit we sell. Two of our units. have been running for
about a year and a half without failure. We are proud of the
track record of our units and the Stanton cartridges.””

They use the 500AL because it's a durable cartridge and
“‘gives SWB a 4 dB base boost that we like to have with the
music we play. R has been, by far, the best cartridge we
have used (and we have tried many)’

So, Stanton, world famous for its top-of-the-line cali-
brated cartridges, the 881S and the 681 series, also serves
the professionals in the Disco Industry

Whether your usage involves recording, broadcasting,
archives, disco or home entertainment, your choice should

' o . S y be the.overwhelming choice of the professionals in ever
Larry-L. Decker, Designer /Owner, examines tinished con- field Stantoh Cargtridges. P y

trol tabte tor Disco use,

And remember, you can't get the best out of your Stanton
Cartridge unless you use a genuine Stanton Stylus.

\I(l\l()n

Sole Australian Distributors

[\MNUWU\ LEROYA INDUSTRIES™™

W.A. Head Office: 156 Railway Pde., Leederville 6007. Phone 381 2930.
N.S.W. Office: 7 Jordan Rd., Wahroongah 2076. Phone 487 2543.

Electronics Today International — April 1979



silic@n valley'79..

AUSTRALIA’S LEADING COMPONENT SUPPLIERS *

A great *4 Card Trick’ from Silicon Valley in ‘79.

1 The most comprehensive range of active and passive components
— all with immediate off-the-shelf availability. 2 An efficient, fast, reliable mail order service.
3 A nation-wide structure of resellers. 4 A regular up-dated price list.

¥ (For further proof just turn to page 43in this

l. OVER 7,000 ACT'VE & issue of E.T.I. for an eyeful of real bargains.)
PASSIVE COMPONENTS 2. FAST RELIABLE ]

— ALL WITH OFF-THE-SHELF :
ATk it MAIL ORDER SERVICE

Sllicon Valley can now supply all the major The mail order division of Silicon Valley is able to offer
requirements for most electronic projects, hobbyist prime products, fully warranted, fully specified of
applications, one-off bench test experiments and current production and backed by comprehensive
the needs of industry requiring one-off products for do(tjo Incllgdnrt\‘g hcnctjbooks, specifications sheets
! and application notes.
design research and development. For fast, efficient service just send your mail orders
to:—

. 3. RESELLERS ALL MAIL ORDER DEPARTMENT

P.O. BOX 898 CROWS NEST

OVER AUSTRALIA N.S.W. 2065,

We are continually adding a number of preferred

eufct:onic dealers to our selected group of resellers, 4. R EGU I.AR U PD ATED
QF silicn valley sranches COMPONENT

NEW SOUTH WALES VICTORIA NEW ZEALAND
Silican Valley Silicon Valley Shicon Valley
23 Chandos St.. St. Leonards 380 Bridge Ra.. Richmond 7-9 Kk St.. Grey Lynn
Tel: (02) 439 2965 Tel. (03) 429 4780 Auckland. Tek 76 1169
QUEENSLAND SOUTH AUSTRALIA Catalogues may be fun fO’flip_fthUgh but how
th;nn Valiey Silicon Valiey quickly they date — Today’s prices are not
Tl ion 52 1 et 05 o yesterday's — o
Silicon Valley “up-dated’’ price fists takes the
NEW SOUTH WALES RESELLERS  turt Eictresica unpleasant surprise out of your mail order or storg
[SI;(;:‘I’IT%O n::;.:;:.,?o i 'r’f; :)::7;)5;; ;gz;woomba pprchose. You always know what your latest pro;eg:t
Tel (02)636 6566 = will cost you. For your copy of the April 1979 price list
rrofa Bucromes Ly — - 1 - — which includes a large number of new additions
'arrama d don. i
R e o e Southgsrt Electranics Shap to our already extensive range of components — just
Magjenk Lighting & Elsctronics 9 Young Street, Soulhport complete the coupon below and return it to our
Shop 5. 246 Princes Mighway. Dapto Tet (075) 32 3632 Mail Order Division.
Tel (042) 61 1785 \
Anplied Techaology P/L VICTORIA: — N B L D G N S
109- 111 Hunter Streel. Homsby

Rod irving Electromcs

Tel (02) 476 4758

499 Migh Stree!. Northcote " o
:‘-!:c"uic;' e Tet (03) 489 8131 Retum this coupon today. for your FREE April issue
amsay Street. Haberhe Stewart Elactroaics ilicon Valley pri list:
Tel: 02) 799 3331 2400 Huntingdale Road, Huntingdale Silicon Valley price list:
li’l;&lls Tel (03) 543 3910
?3,. ('3'2':9‘1!’;'72&’;0‘ Da Wy South Wast Electronics
119 Hopkins Street. Foofscray
Rendell Research Tei' (03) 689 3819
Ringwood Road
Exeter (Moss Vale) SOUTH AUSTRALIA:
Serv-U Applisnce Cenlre Northarn Wi-Fi
107 George Street, Bathurst Shop 41. Westlang
Ted: (063) 31 1356 Whyalim Nornie
Radcom Tel. (086) 45 5766
105 Eidridge Rd Bankstown Kitronics
Tet 02 709 4706 Peel Street. Adelarde.
ARG Tet (08) 212 5505 P/Code
Dalcom WESTERN AUSTRALIA:
29 Colbee Court, Phiip. Atking Cartyle X
Tel- (062) 82 3581 1-9 Milligan Street. Perth Post to Silicon Vclley, P.O. Box 898, CROWS NEST,
QUEENSLAND Tel (09) 3210101 N.S.W. 2065
Kil Sots 8.P. Elactrasics !
293 St Pauls Terrace. Fortitude Valiey, 11 Duke Street. Aibany

Tei (07) 52 8391 Tel (098) 41 2681
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State-of-the-art
Transceiver

High technology invades CB products. American manufacturer,
A.R.F. Products, have combined unigue single sideband and AM
circuitry with microprocessor technology in a top-flight transceiver .
Report from Marvin Hobbs, consultant engineer, Chicago.

AMERICAN MANUFACTURER, ARF
Products, has produced a CB trans-
ciever that completely alters the face
and direction of CB technology. In
their Model 2001 every effort has been
made to use the latest state-of-the art
electronics technology to the utmost.
Twenty four ICs, equivalent to 7 500
transistors, are employed. Advanced
communications theory and unique
digital circuitry have been applied.

Two of these unique circuits are AM
Silencing (abbreviated AMSIL) and
Servo Amplitude Modulation (abbreviat-
ed SAM). Patents have been applied for
these features and they are trademarked.

Microprocessor control

In addition to the above features, the
Model 2001 offers the latest in micro-
processor control of channel selection.

It provides for all of the scanning and
frequency selection features possible
with a National Semiconductor type
57150 controller. The major keyboard
functions are as follows:

1. Memory Storage of up to 10 channels.
2. Recall and display of the memorized
channels.

3. All-channel selection by pressing
“enter’’ key and two numbered keys.

4. Fast or slow up-down scanning of
all channels.

5. Immediate emergency channel
selection.

6. Monitoring of the emergency chann-
el every 10 to 15 seconds, if desired.

In addition to the keyboard scanning,
two modes are provided by a Scan lever
switch. These modes are ‘Busy’ and
‘Open’. The Model 2001 will act as a
search receiver to find an open (or clear)

SCANNING
TRANSCEIVER

A SWR

0o @

TALK  EXY
BACK SPUR

" TONE

O

RP iin FINE JuNE

channel or a busy one. For busy
channels the frequency synthesizer is
tuned from channel to channel until
the receiver is unsquelched. It then
locks onto the busy channel as long as it
is unsquelched and for a short period of
3 to 6 seconds after the signal disappears.
During this time the receiver is waiting
for further communications before con-
tinuing its automatic search for busy
channels. For open channels the fre-
quency synthesizer is automatically
tuned from channel to channel until the
receiver is squelched. This condition
indicates an open channel. At that point
the operator can turn off the scan lever
switch and proceed to communicate.

General specifications

The receiver employs dual gate
MOSFETs in the RF amplifier and

OIMMER SHERLOCK
@ KDU 6502

LS9 OPEN -

ANTENNA POWER

o B
l“L

Figure 1. The future arrives today! This state of the art CB transceiver from US firm A.R.F. Products features microprocessor con trol and
sophisticated circuitry for top-quality performance under the stringent conditions encountered on 27 MHz.
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mixer to provide good high level signal
handling capability. It is a single-
conversion superhet with an |F at 10.695
MHz. Separate 8-pole monolithic quartz
crystal filters are used in both the AM
and SSB modes.

Sensitivity at 10 dB (S plus N/N) is
better than 0.25 uV in the SSB mode
and better than 0.35 uV (50 percent) on
AM.

Selectivity at 3 dB down for SSB is
200-3000 Hz (center frequency to lower
band edge). For AM it is *2.2 kHz
minimum and *2.7 kHz maximum.
Adjacent channel rejection is greater
than 65 dB (measured by EIA spec
RS-382) and greater than 80 dB by
common methods of measurement.
Image rejection is better than 80 dB.

The AGC controls the audio output
within 10 dB over an input signal range
of 1uV to 10,000 uV.

In the transmitter section the output
stage is switched so that it operates
Class C in the AM mode and linear AB
in the SSB mode.

Power output is maintained at 12

AM FILTER

10 695 MHz o

A o PRODUCT

BW = 50 Hr

AMPLIFIER

CLIPPER SIDEBAND
FILTER

A 4

DETECTOR

5 uMr

Figure 2. Block
diagram of the
AMSIL operation.
When activated,
thesquelch remains
closed for AM
signals but opens
for SSB signals.

v }

REINSERTION
CARRIER
OSCILLATOR

CARRIER
DETECTOR

v

4

HIGH PASS
FILTER
tg * 600 Hz

COMPARATOR
SWITCH

AMSIL
off

on
i Y0 AUDIO ANPLIFIER
SOQUELCH CONTROL

DETECTOR

7 3

RECOVERED
AUDIO v
SIGNAL

signals on a channel while waiting to
hear from an SSB compatriot.

AMSIL relies on the fact that AM
transmission has a carrier signal, while
on SSB the carrier is suppressed.

In figure 2, a comparator switch con-
trols the receiver squelch. The incoming
signal takes two directions at point A,
On one side the comparator is supplied
with a negative voltage when AM signals

RF DRIVER
SIGNAL

CLASS C
[AMPLIFIER

\ 4

CONTROL
TRANSISTOR

a

MICRO ]
PHONE

AUDIO

MICROPHONE Ul
OUTPUT STAGE

AMPLIFIER

Figure 3. Simple speech
compression circuit common

in many transceivers. Transistor
driven by audio output stage
controls gain of mic amplifier
in modulator.

MODULATION®
TRANSFOAMER

watts PEP, through a microphone signal
level change of 16 dB, in the SSB mode.
Third order intermodulation distortion
is greater than 25 dB down. Modulation
frequency response at one-half rated
PEP is plus minus 0.5 watt from 300 Hz
to 2100 Hz. In the AM mode maximum
unmodulated carrier power is 4.0 watts.
At 100 percent modulation average AM
power is 7.2 watts under servo amplitude
control peak modulated power is 16
watts maximum,

Amplitude Modulation
Silencing (AMSIL)

With the large amount of AM oper-
ation on most CB channels it would be
highly desirable to use some form of
selective calling. This type of operation
is being considered seriously but is not
yet available. - y

The ARF 2001 offers the next best
thing. By using an AM silencing circuit,
all incoming AM signals can be squelch-
ed when the transceiver is in the SSB
mode. Thus, one does not hear all AM

are detected in the carrier detector
below point A. An SSB signal coming
through this detector produces only a
very small negative voltage compared to
that of the AM signal.

On the other side the comparator is
supplied with a positive voltage derived
from either an SSB signal, which will
drive it quite positive or from the result-
ant of a clipped AM signal which will
drive it only slightly positive. The result
is that the comparator in its negative
state squelches the receiver’'s audio

circuit for AM signals, but in its positive -

state it opens the squelch for SSB
signals.

Off-frequency AM carrier signals may
appear as sideband signals and in that
way have the potential for opening the
squelch. The high-pass filter prevents
such signals from opening the receiver
squelch if they are less than 500 cycles
off the allocated channel frequency.

One might also wonder how SSB
signals would fare when they pass
through the AM clipper and the USB
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filter to the right of point A. Actually
the SSB AGC circuit controls the AM
IF gain to avoid clipping of an SSB
signal. SSB signals produce a recovered
audio signal of sufficient strength to
activate the SSB AGC and control the
AM IF gain and thus avoid clipping in
the SSB IF. On the other hand, AM
signals do not produce enough audio
signal to activate the AGC sufficiently
to reduce the AM |F gain appreciably
and in that way actually enhance the
waveform clipping of the AM signal.
When both AM and SSB signals are
present in the |F amplifier, AMSIL acts
to suppress the AM interference. How-
ever, it cannot eliminate AM heterodyne
beat notes which may be heard if AM
signals are present when the SSB signal
is being received.

Serve Amplitude Modulation (SAM)

Speech compression circuits are
essential to all CB transceivers (except
toy types) to meet FCC requirements
relative to the control of modulation
level. However, there is some difference
in the results they achieve. All of them
have the mission of preventing the
amplitude modulation from exceeding
100 percent. What they do to the average
modulation level is another matter!

One of the simplest speech com-
pression circuits is the feedback type
shown in Figure 3. Unfortunately, if
its threshold is set to hold the modul-
ation below 100 percent, average mod-
ulation is about 30 percent, there will
be only about 0.1 watt in each side-
band and the AM signal will have a total
power of about 4.2 watts. However,
there is little point in comparing SAM
with simple feedback type compressors
because they are not used in most
current CB transceiver designs — at least
not exclusively.

Practically all modern CB transceivers
use some form of speech clipping. A
typical basic circuit is shown in Figure
4. A clamping circuit controlled by
feedback around the audio amplifier
output stage regulates the audio signal »

31



State -of-the-art
Transceiver

RF
DRIVER
SIGNAL

CLASS C
AMPLIFIER

CLAMPER LIMITER

I )

MICRO

PHONE
| M

Figure 4. Another common
speech compression circuit uses

AMPLIFIER

AUDIO
OUTPUT STAGE

1ICROPHONE MODULATION

TRANSFORMER

4

a clamper shunted across the
microphone input circuit and
controlled by a limiter driven
by the audio output stage.

level. In some designs some of the
transmitter’s RF output is detected and
fed back to act as a further control on
the clamper in the SSB mode. These
compressors hold positive (upward)
modulation to about 70 percent and
negative (downward) modulation to
about 80 percent. SAM differs in that
although it clips the signal as it comes

Figure 6 is a complete block diagram
of all the elements of the servo amplitude
modulator. Some have been mentioned
above.

The use of a clipper or symmetrical
limiter after the microphone naturally
produces some distortion, but this is
eliminated by the low pass filter follow-
ing the limiter. This filter ensures that

AF DRIVER| CLASS C

1

4

SIGNAL AMPLIFIER

ERROR

SIGNAL
SOULID STATE
AMPLIFIER

ENVELOPE
DETE

CTOR

PROCESSED
SPEECH

v

MOOULATION
ENVELOPE

MIKE
CLIPPER
FILTER
PROCESSOR

COMPARATOR

Figure 5. SAM consists of a clipper-
filter processor monitored by a
feedback loop detecting the
modulation envelope of the transmitted
signal.

from the microphone, it also has a feed-
back loop working off the transmitted
AM signal.

As in Figure 5, this loop comes
around from the transmitter’s output
through an envelope detector to a com-
parator. The modulation of the trans-
mitted signal is compared to the pro-
cessed speech signal and correction
signals from the comparator control the
solid-state modulator.

The main advantage of SAM is that it
strives to keep the signal fully modulated
at 100 percent regardless of the speech
level, while other compressors are main-
ly concerned with keeping the modul-
ation well below 100 percent to meet
requlation requirements.

The tight servo control of SAM also
keeps the modulation within the set
limits. However, at the same time it
results in sideband power from 50 to
100 percent greater than that resulting
from typical speech compressors found
in other CB transceivers.
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the AM signal’s occupied bandwidth is
within specification at all times.

When the .comparator detects a
difference in either the recovered modul-
ation envelope or signals coming from
the filter following the speech processor,
or in the DC reference signals associated
with them, a self correcting error vol-
tage is generated and applied to the
solid-state modulator. The amplitude
modulator then ensures that the pro-
cessed speech signal is faithfully imposed
onto the carrier signal envelope. This
feedback control system maintains the
average unmodulated carrier power over
the operating frequency range of the
transmitter even though the output of
the power amplifier may vary.

Also, the audio frequency response is
a function of the characteristic of the
speech processor filter and not of the
frequency response of the modulator
circuit. This contrasts with conventional
modulators, where the modulation trans-
former has an appreciable effect on the
audio response. The final filter is a
seven-pole elliptic type which sharply
attenuates all RF harmonics and gives
the CB operator the assurance that his
neighbors will not experience inter-
ference in their electronic equipment.

The latest version of the Model 2001
with a frequency counter is shown in
Figure 1. An 18 channel version has
been developed to meet Australian stan-
dards. The Model 2001 can also be
supplied in an amateur version with 40
channels operating in the 10 meter band
(28 MHz). °
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ONE STOP
TECHNOLOGY
SHOP

7400 TTL SERIES |SN7497N  2.75 74LS15 35 | 7418279 85 | cD4082. 50 SOLDER WIRE WRAP
SN74100 2.25 74LS21 35 | 7418290  1.45 | cD4093 99 . = 8
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Project 249

(OMBINATION LOCK

Mechanical combination locks abound — as do ideas for eleqtronic ones.
Unfortunately, electronic designs we’ve seen are either too simple (and
of limited use) or too complex — and beyond the average hobbyist.
Here's samething that’s in between these two extremes.

DIGGING THROUGH THE files pro-
duced a wealth of ideas for locks — most
of them impractical for the constraints
imposed on the project application.
Tossing ideas around the office threw
up spme fascinating techniques . . . But
we had to get a simple project together.

The simplest method is to connect
several rotary switches in series to apply
power to a solenoid-operated door
lock when you dial up the right switch
position on each. This has the advantage
of extreme simplicity and a reasonable
number of possible cominations. Pro-
blem is, if you leave that combination
set on the switches then security. is
compromised because somebody, less
trustworthy than your good sejf,
may just take notice. Tch, tch.

What was needed was some techinique
that was self-cancelling or did not reveal
the combination once it was ‘dialled
up’.

It occurred to us that the rotary
numerical combinatinn locks, such as on
safes (you know — spin the dial, 13 left,
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37 right, 21 left), did not reveal the
complete combination once the lock
was opened.

Having digested that little principle,
the next thing was to work out how to
do it electronically — and in a simple

way.

The rotary numerical combination
locks operate by successively unlatching
a mechanical ‘circuit’. When the last
combination is dialled the bolt is releas-
ed. How to do this electronically?

Latching Circuits

A number of ‘latches’ connected in
series and operated in sequence such
that power is applied to a solenoid

lock when the last latch is selected will
be an electronic equivalent to the
mechanical combination lock. Next
problem — the electronic latch. This can
be made up in a number of ways.
Relays can be connected to latch on
when energised. But they're relatively
expensive. Digital logic gates can also be
connected to make a latch.

ET1249

7

/

When a silicon controlled rectifier
{SCR) has a voltage applied to the
gate it will conduct and remain ‘on’
until the anode-cathode voltage falls
to zero. That's a latching operation.
SCR’s are cheap and readily available
and will handle the current required
to operate a solenoid lock and for these
reasons were chosen for the latches in
this project.

To dial a sequence of numbers,
providing the required combination, we
first considered a multi-bank, multi-
position switch. That turned out to be
mechanically awkward and expensive.
Suitable switches are also difficult for
the average hobbyist to obtain. Two,
12-position, single-pole rotary switches
were eventually chosen. They are an
‘off-the-shelf’ item obtainable from
many component outlets.

Dialling three pairs of numbers in
sequence on the switches simulates the
operation of a rotary numerical combin-
ation lock — almost. This provides over
1.7 million combinations!
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The printed circuit board and solenoid striker plate we used. Naturally
any type of solenoid lock can be protected using this system.

Resetting

That solves the combination problem
and the latch problem, but how do you
reset the SCRs once you've operated the
lock? Simple — turn off the power
source. A switch could be used to
momentarily disconnect the supply,
‘unlatching’ the SCRs, resetting the
solenoid lock to await its next use.

What if you forget to push the
button? Tch, tch, tch . ..

It seems a peculiarity of human
nature that it is easy to memorise a
sequence of numbers but very
difficult to remember to reset a
button or lock.

A simple timer operating a relay can
do the job for you. Accordingly, the
project has a timer incorporated.

The project is designed to operate
from a battery. No current is drawn
until the START button is operated.
Current will only be drawn from the
supply for the 25 seconds duration of
the timer.

Mains operatiori, from a small trans-
former and rectifier is possible but a
battery standby circuit should be
included in case of mains power failure.

Solenoid Locks

There are two basic types: solenoid
operated striker plates (i.e.: that are
fixed in the door jamb) and solenoid
operated bolts (attach to the door
itself). We recommend you use a solenoid
operated striker plate. Firstly, as they
are fixed in the door jamb it is an easy
matter to conceal all wiring. Secondly
they may be used with existing dead-

latching mortise locks. Solenoid
operated bolt locks are made to fix on
the door itself and require a flexible
lead run across theé door at the hinged
side.

Solenoid operated striker plates or
bolt locks are available from specialist
locksmiths. We obtained a number of
samples from: North Shore Lock-
smiths, 75 Willoughby Rd, CROWS
NEST, 2065 Ph: (02) 437-6263.

We used a solenoid striker plate
manufacturedby Golmar (model CV 14).
As the project operates from a 12 volt
supply, a 12 volt version was used.

This striker plate suits common key-
in-knob locks such as those made by
Schlage, Weiser, Lockwood and Lanes.

Another type we looked at, man-
ufactured by D.K. Security, model
DKS 500, suits deadlatching mortise
locks such as the Astra 300 and Lock-
wood 570 series.

For new installations the key barrel
of a lock may be dispensed with. In
existing locks, the key mechanism may
be disabled if you wish.

SUPPLY swi
+Ve

Construction

The relay 3nd all minor components are
mounted on a printed circuit board.
For convenience, and to avoid wiring
errors, this method of construction is
recommended.

Commence by putting all the resistors
and capacitors on the board. Take note
of the orientation of the tantalum cap-
acitors. Next mount the transistors,
diodes and SCRs — take note of lead
orientation, carefully follow the com-
ponent overlay diagram. Mount the
relay last.

All external connections are made
via pc pins Inserted in the appropriate
holes on the board. To avoid wiring
errors, follow a sequence of wiring the
connection from each pin, step by step.

Wiring a ‘code’ on the switches is a
fairly simple process. Using the table
below, allocate switch position pairs for
SW1 and SW2 for each code in the three
-step sequence necessary to open the
lock.

For example, the code sequence of
switch position pairs as shown in the
diagram is 4-1, 1-11, 8-4. These are
respectively shown connected to pc pins
A-A’, B-B’, C-C'".

TABLE 1
SWi1 pc Sw2 pc
pPoOs No pin pos no pin
1 B 1 A’
2 2
g 8
4 A 4 c*
5 5
6 6
7 7
8 C 8
9 9
10 10
1 11 B’
12 12

This shows how the connection of wires
A to Cand A’ to C’ determine the
combination of the lock. The above
table shows the connection pattern for
the combination 4—1, 1—-11, 8—4
which can be seen by looking at the
switch contact numbers corresponding
toA,A‘, B,B,CandC".

o O
SOLENOID
o 0]

(o] (o] suPPLY
—Ve
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0|0

SW3

A simple lock using three rotary switches. If you forget to move
them off the combination after opening the lock, you'll reveal it.
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(-

*Q2

*BC107,BC108
BC109, BC54%etc

10u

Fig. 1 The clrcuit diagram. SW1,
SW2 and PB1 have to be
operated in the correct sequence
before the lock will open. Any
deviation in sequence will result
in the lock remaining secure

An ‘initial’ code is dialled on SW-1 and
SW-2, 4 and 1 in this case. The gate of
SCR1 will be forward biased via RS, SW-1,
SW-2 and D2. SCR1 tumns on, charging C2
to 12 volts.

The push-button PB1 is then pressed.
This applies 12 volts from the cathode of
SCR1 to the junction of R1/R2. Capacitor
C1 will quickly charge to 12 V, Q1 and Q2
will turn on, operating the relay RLA.
The circuit involving Q1, Q2, R1, R2, C1
and the relay is a 25-second timer. The
relay will drop out after about 25 seconds
as C1 will slowly discharge via R1, R2 and
the input impedance of Q1, Q2, which is
very high. The rest of the sequence must
be completed within 25 seconds to operate
the lock for when RLA drops out, the
circuit is ‘reset’,

When PB1 is pressed and RLA operates,
the relay contacts, RLA1, will then trans-
fer the 12 V supply from the anode of
SCR1 to the anode of SCR2. SCR1 will
turn off. C2 will then commence to dis-
charge via R7, falling to a volt or so within
10 seconds. The next code sequence must
be dialled within this period, otherwise
you will have to return to the ‘initial’ code.

HOW IT WORKS - ETI 249

The second code is then dialled on SW-1
and SW-2, in this case 1 and 11. The gate
of SCR2 will then be forward biased via
SW-1 and SW-2, the cumrent it draws will
discharge C2. SCR2 will then turn on,
applying 12 V to the anode of SCR3.

The third code is then dialled on SW-1
arid SW-2, in this case 8 and 4. The gate
of SCR3 will then be forward biased via
R10; turning SCR3 on, energising the
solenoid lock. At the end of the 25-
second delay, the relay will drop out,
resetting the circuit.

An external connection socket, SK1 is
provided to enable power to be supplied
to the lock should the circuit fail or the
batteries run flat.

No current is drawn by the circuit until
the operating sequence is commenced.

Diode D1 suppresses operating trans-
ients from the coil of the relay and D2
prevents possible spurious triggering of
SCR2 and SCR3 via the gate of SCR1
when the latter is turned on.

The circuit is protected from spurious
triggering by bypass capacitors C3 to C8
and the SCR gate resistors, R6, R8 and
R11.

PARTS LIST — ETI 249

Resistors all %4 W 5%

Rlps we 21a v 2M7

R2 e o 470k

BY 1k

R4 s e i e 100R

RS5NGEe aiel ol ™

BB - n e - 100R

R e 560R

R85 st 1k

52Nl JE 100R
Capacitors

c1,2 ..... 10u 25V tantalum
C3-8..... 10n greencap

Semiconductors
SCR1-3 .. .C106Y1 or C106D1

(ON=2 ) G BC107, BC108, BC109 or
BC549 or equivalent

N e e = 1N914

DR awgiidl 1N4007

Miscellaneous

SW1,2 . .. .1 pole 12 way rotary
PBillety w e miniature push to make
REANS mowe 2 Pye type 265/12/C2 78/45

single-pole change-over 12V
180. ohm coil, 240V/5A
contacts. (Dick Smith type
S-7125 or similar).
SIS et g o i DIN 5-pin or similar
Solenoid-operated lock (see text), 12V
battery. pcb: ETI 249, diecast case.

36

Electronics Today International — April 1979




¥ a 3 k Qg
LSCFHJ L—scnz-J I:S(:;j
(8~ ~(Be)~ (R~

L A

Fig. 2 The component overlay. See Table 1
and the circuit diagram for an explanation
of the Jettered AC pins.

Interior of the lock. A diecast box

provides a rugged and safe housing.

Installation
As this will very much depend on indivi-
dual circumstances, we can only give
you general guidelines.

Firstly, there must be no externally
exposed, or visible, wiring. The switches

-2l
B ViED o
l D

-y H
T =

should be mounted such that their shafts
protrude from the surface behind which
the circuitry is mounted, without the
shaft securing nuts being accessible. File
a flat on the shafts so that you have a

Electronics Today International — April 1979
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permanent ‘location’ point for knob
grub screws. Better still, use collett
knobs.

The external power/connection
socket should be placed in a concealed
location, known and accessible only to
yourself, or those entrusted with the
combination.

Installation instructions for the
solenoid locks are supplied with the
units.

Operation

1. Dial the ‘initial’ code. As illustrated
in the circuit, turn SW1 to 4 and
SW2 to 1.

2. Press the push button, PB1.

3. Dial the second code. As illustrated,
turn SW1to 1 and SW2to 11. You
have less than 10 seconds to do this.

4. Dial the third code. Turn SW1 to 8
and SW2 to 4, as illustrated.

5. The solenoid lock will release.

6. Twenty-five seconds after operating
PB1, the circuit will reset and the
lock will return to its latched
condition.

PCB artwork shown full
size.
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DISCOUNT COMPONENTS

10 RED LEDS $1.50 2114 (450n Sec) w5750 BD 139 — 50c ea CANNON CONNECTORS

7805 90c 10 GREEN LEDS 52,90
7812 90c 10 YELLOW LEDS s200 BD 140 — 50c ea A o
ST e agh b $200  BC 547/8/9 — 15¢ ea XLP3 12 $3.25
TIL209 1 ] ! .3.31

10 BOS4T. s120 10 uA301 sazo 10 555 Timers for $2.80 XLP-3.32 gg gg
IN4003.... 7c  4N28.. $1.00  n99955 — 90c ea XLR-LNE-11¢c $305

4N29 .$1.10 XLR-LNE-32 $4.30
tioge ¢ 407490, s3.00  2N3055 — 85¢ ea

100 RED LEDS S13.00 40 74123. $5.00
10 4016... $4.50 10741 s290 BC 557/8/9 — 20c ea ety it b i e LA

model WC100DKW includes bat-
6 LUG TAG STRIPS Sc LED CLIPS. 2c 4
208K S1&0 10 723 $4.50 10 741's for $2.80 teries. solder. 4 interchangeable tips

battery charger and instructions for
only $29.50.

L et o VOLTAGE

7405193 Lt L 0
74LS194 . ol B REGS
74LS195 el o .
740196 el
74LS221
7418253 .
7418279,
7415365
7418367 i -
7415368 gt 4520,
4528
4555. ...
14553....
14584,

741500 J ;3838
74LS01 b J e
74LS02 i p ] et
74L503 . M =54 L v
741504 ol o . ™
74LS05........ ool o'
741508 ] . 1. Ly —
741509 i .

74LS10. ] , e 74C75
74LS11 , 74C76
741512, i n. ] 74C90...
74LS14. i e ) 74C93

741520 ) NS o =P 74C175 el
74LS21 . ) . . . 74C192 L2 OPTO
741527 e e k) 74C193 ... o

74L.828. e .
74LS30 oo . FND507 C/A

740832 i j . LI E FND 357C/C.

74LS37. ) “ N A R FND 500C/C

74LS38. . - Red LED.

741.S40. . ; - Green LED. .
74LS42 .. 1. G . : Yellow LED 35
74LS73 ... A LiS=a% .. e

74LS74. ] = 1. il DlODES
74LS75.... a1

74LS78 .. » . . 2.

74LS85. 1 3 i . i1 IN4148 6c — 5¢/100
741.S86. 1 . . -k IN40O4 9¢
741590 1 -3 ' . - IN5625 5A 400V .45¢

741592
74LS93

o — =~ o G I.C.

74L8113 % A - oy T
74LS114 = . ) KE
7408138 . 1. T

7418151 il ) . 9 8 PIN DIL. 25
745154 A, i 2. x 14 PIN DIL.

74LS157 il - 16 PIN DIL.

7408163 i = A 18 PIN'DIL.

7405164 .. A. S .y 24 PIN DIL.

7408174 k ¥ : ) 1 28 PIN DIL.

74L8175 y CA3130. 1. 40 PIN DIL.

ROD IRVING ELECTRONICS

Shop 499, High Street. Northcote. Vic. 3070. Ph (03) 489-8131. Open Mon-Thurs 8 am — 5.30 pm, Fri
8am — 8pm. Sat 8.30am-12.30pm Mail Orders: PO Box 135, Northcote. Vic.3070. Minimum 75c¢ post and
pack. Send 30c stamp for free condensed catalogue.
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Project 594

TIMER

DEVELOPMENT

The Watkins Factor method of development is little known and
at present almost unused — is this due to the lack of a proper

timer? Phil Cohen has designed one.

IN 1893, a photographer called Alfred
Watkins noticed that the time taken for
an image to appear during the develop-
ment of a photographic plate was a
fixed fraction of the total development
time.

The Watkins Factor
The phenomenon that Watkins noticed
was that the total development time was
a fixed number (called the Watkins
Factor) times the period taken for the
plate to be seen to darken initially.
Now, whereas development time varies
with temperature, concentration and
‘age’ of the developer, the Watkins
Factor does not. If you develop a film
for a fixed period, you must keep these
three factors constant. If, however, you
develop it using the Watkins Factor you
can {within reasonable limits) forget
the age, concentration and temperature.
This is all very well, but you would
have to be able to see the film as it
develops. This is not feasible with
modern high-speed panchromatic film,
which has to be developed in complete
darkness. For this reason the Watkins
Factor has been all but forgotten,
hardly rating a mention in modern
textbooks.

This print was developed in fresh, normally
diluted developer. The print darkened after
15 seconds and total development time

was 45 seconds. The Watkins Factor was
thus 3.

¢ a 1
ETrs9 ? {
¢
DEVELOPMENT @
@ TIMER

Theary

In the process of developing a print,
developer slowly diffuses into the paper,
reacting as soon as it reaches the
photosensitized areas. The reaction is
diffusion controlled. The reason why
nothing appears for the first few
seconds of development (called the
‘induction period’) is that the
developer is still working its way into
the paper.

With film you can’t watch it develop,
with paper you can so the Watkins
method of development timing should
be extremely useful to the amateur
who can’t afford a constant-temperature
bath for his developer.

The Timer

It works like this: you set the
appropriate Watkins Factor (which is
specific to a particular developer and
paper) on the front panel control. When
you put the paper into the developer,
you push the switch to ‘START'. As
soon as the first image starts to appear,
you flick it back to "TIME’. At the end
of the development period the buzzer
will sound. Then pull the paper out of
the dish, wash it and fix it . . . viola!,
beautiful prints.

With the developer diluted to half its strength
this print was developed for 45 seconds.
Clearly, it is underdeveloped.

l 2

\ 4

DEVELOPMENT
TIMER
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It may take a bit of experiment to
find the correct Watkins Factor. Once
you have it, though, you need not
bother too much about developer
temperature and (within limits) its age
and concentration.

Building It

Construction should begin with the pc
board. Make sure all of the capacitors,
diodes, transistors and ICs are inserted
the right way round. RV2 and RV 3

are ‘upright’ preset pots bent over to fit
flat against the pc board.

Mount C4 directly onto SW1, this
keeps the batteries in place. The buzzer
mounts on the end of the case with its
leads passed through a hole. Note that
the red lead goes to the '+’ buzzer
connection on the board.

Make sure that you use the correct
tags of RV 1. Refer to the wiring
diagram. It is a log characteristic pot. A
linear one will not have the same
calibration scale.

Readers who would like a front
panel reproduction , please write to:
Project 594, Electronics Today Int,
15 Boundary St, Rushcutters Bay,
2011 NSw.

This print was developed in the diluted
developer using the timer set for @ Watkins
Factor of 3. The result is very little
different to the first print indicating that
the Watkins Factor method is useful for
‘old’ developer.

¢ s] 3
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Setting Up

After finishing the unit, disconnect the
‘TIME’ and ‘'START' wires from SW2.
Solder them together and put. the most
sensitive current meter you have
between this joint and OV {most
medium-priced multimeters will do).
Disconnect the wire which goes to the
middle contact of SW2 and connect

it to the + end of C4. Set RV1 to ‘2",
Switch on and adjust RV2 for a zero
meter reading.

What you have just done is to ensure
that when the resistance of RV 1 is at
the ‘2’ value, the current through Q1
is the same as that through Q2 (see
‘How |t Works’). This is to correct
for differences between the two FETs
which seldom have the same
characteristic.

Now adjust RV3. Turn it fully
clockwise and then slowly rotate it until
the buzzer sounds (if it doesn’t —
there’s something wrong). After this
happens, turn it back about one-eighth
turn. The timer is now fully set up.

Re-connect the unit as shown in the

An interior view of the Timer_ Note how
the batteries are arranged. C4 can be seen

REAR VIEW OF
FRONT PANEL

SW1

mounted on the switch. This keeps the
batteries in place when the box is closed.

diagrams. Switch on and set SW2 to
‘TIME’. Short out C1 temporarily to
remove the charge put on it during the
setting-up. With RV 1 set to 2, switch
SW2 to 'START' for five seconds and
then push it back to ‘TIME’. Five
seconds later, the buzzer should sound.

Summary
The theory behind the use of this unit

needs development. it should make a
fascinating study for any photographer,
amateur or professional. This device will
make an interesting addition to any

BATTERY p

BATTERY 1

40

darkroom.

Component overlay, including the front
panel switch and potentiometer arrangements

ETI594

BUZZER
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Development Timer

The Watkins Factor is the ratio of two
time periods. A timing circuit having one
variable period, which you set, and one
fixed period is arranged to indicate when
the correct ratio of time periods has been
reached.

This is achieved by charging and then
discharging a capacitor. The time taken to
charge the capacitor is varied while the
discharge time is fixed. The control used
to vary the charging time is calibrated in
terms of the Watkins Factor.

When a capacitor is charged at a
constant current, the voltage across it
will rise linearly with time — or ‘ramp’
upwards. Similarly, when it is discharged
at a constant current, the voltage across
it will ‘ramp’ downwards. This technique
allows good accuracy to be obtained in
timing applications.

In this circuit, the current at which
the timing capacitance is charged is varied
by means of a potentiometer control.

Q1 is connected as a ‘constant current’
source; that is, it will only allow a constant
current to pass, the amount being determ-
ined by R1 and RV1. The potentiometer
RV1 sets the Watkins Factor.

When SW2 is set to START, C1/C2
will charge via Q1/R1/RV1, the voltage
across it ramping upwards at a linear rate
The lower the resistance of RV1, the
higher the charging current causing C1/C2
to charge at a faster rate. The converse
is also true.

HOW IT WORKS - ETI 594

Q2 is connected as a ‘constant
current’ sink — when SW2 is set to TIME,
C1/C2 will discharge via Q2/RV2, these
components ‘sinking’ the current. The
discharge current will be constant and the
voltage across C1/C2 will ramp down at
a linear rate.

A Watkins Factor of ‘2’ requires
equal charge/discharge times for C1/C2.
So that the currents through Q1 and Q2
will be equal when RV1 is set for a Wat-
kins Factor of 2, RV2 (a trimpot) is pro-
vided to set the current through Q2. This
is used to calibrate the timer.

When the timer is switched on initially,
with SW2 in the TIME position, any
positive voltage on C1/C2 will cause the
output of IC1 to go negative, drawing
current through Q2/RV2, discharging
the capacitors. Any negative voltage that
may appear on C1/C2 will cause the output
of IC1 to go positive. This will forward-
bias D1 and ‘pull up’ the voltage across
the capacitors. The combined action of
these processes ensures that the voltage
across C1/C2 stabilises at zero volts.

When the timing period is commenced
at the start of developing a print, SW2 is
set to START. As C1/C2 charge, the
output of IC1 will go negative. When the
image first appears on the paper, SW2 is
set to TIME. C1/C2 will then discharge,
as previously explained, and the voltage
across the capacitors will go to zero. At
this time, the buzzer will sound.

IC2 is arranged as a ‘trigger’. When
C1/C2 first begin to charge, the output
of IC1 goes negative. When this negative
voltage passes the value of the negative
voltage applied to the inverting input of
IC2, set by RV3, the output of IC2 will
go very rapidly to about -7 V. At the end
of the timing period, the output of IC1
goes to zero volts. As this drives the
non-inverting input of IC2, the output
will swing rapidly from about -7 V to +7V,

This will force a pulse of current
through C3/R2, forward-biasing the base
of Q3. When Q3 turns on the buzzer will
sound.

C3 will take about one second to
charge, Q3 will not receive sufficient
base current and the buzzer will cease its
cacophony. It sounds not unlike the
wheeze from expiring bagpipes! This
project was designed by a homesick
scotsman,

D2 discharges C3 when the output of
IC2 goes low when next you turn SW2
to START.

A pushbutton, PB1, allows you to
abort a timing sequence by shorting
C1/C2.

Note that the buzzer will sound
whenever the unit is turned on. IC2 will
trigger as the output of IC1 will initially
be zero and the output of IC2 will thus
jump to about + 7 V, setting off the
buzzer.

PARTS LIST — ETI 594

Resistors
BT o s waienh 27k
204 6"e & 1w nuyl 12k
Potentiometers
RIVALL o < e®s g5 g 1M log
BY20 % o5 » oy 0% 1M trim
RYE3 hegh; s 7' b 250k trim
Capacitors
o P S 33u 10V tantalum
CW4L v iV e 10u 25V electrolytic
(6 - 470u 25V electrolytic
Semiconductors
(e | L7 NS 741
O e rer i s a b8 2N5484
BB e . anilth o BC549
8), ) 1N914
Miscellaneous
(o] o TP PV ETI'594
| L (= . . . . miniature dpdt toggle
SHe 2 s, miniature spdt toggle

2 off 9V batteries with clips; case to suit;
9V de buzzer and mounting bolts; knob
with pointer.

9V OC
BUZZER

BOTTOM VIEW

BC549

2N5484 g

-

The circuit diagram. C1 and C2 are in parallel to achieve the

required total capacitance and voltage rating.
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Army Apprenticeships

Opportunities
for young men
(15-177) inthe
Electronics and
Electrical Trades.

ELECTRONIC TRADESMEN « ELECTRICAL

MECHANICS ¢« ELECTRICAL FITTERS

The Army wants young men to enlist as Army

Apprentices to be trained as

e Electronic Tradesmen in.the field of electronic
communications.

e Electrical Mechanics in the field of high and low
voltage electrical generation, reticulation and
distribution systems.

e Electrical Fitters in the fields of electronic devices,
electrical control equipment and domestic electrical
systems.

The 9 years enlistment period will include a 4 years

apprenticeship at the Army Apprentice School at

Balcombé in Victoria and in Army technical units

(leading to civilian trade qualifications) and 5 years

further training in the Army corps of Signals, Electrical I e e T e e e I
and Mechanical Engineers or Engineers as appropriate. P fimibiey iifonegin, paiithis soupom

Applicants should be successfully studying "I"o..Army Apprentl_c BalEps Cc.)ulns.ellor:iG.F.’.O‘} il I
English (or its equivalent), Higher Maths, Science and (inserzname.cf your Rearesi capilal city and posicode)
at least 2 other-subjects at Year 10 or 11 School level. | Please send me details of U] Army Electronic and Electrical Trades |
They will be required to present documentary evidence Apprenticeships [] Adult Electronic Tradesman Trainee.
of successful results of their previous completed School | |
year at formal application. NAME:

It is important to understand that the number of | I
applications that can be accepted is very limited. If DATE OF BIRTH: I
you 're interested, don’t wait or you will miss out. Fill |
in this coupon or phone an Army Apprenticeship ADDRESS: I
Counsellor. | POST
Brisbane 226 2626; Townsville 71 6784; Sydney | CODE |
212 1011; Newcastle 2 5476 dr 24728; Wollongong '

28'6492; Canberra 82 2333; Melbourne 613731 | . , |
Adelaide 223 2891; Perth 325 6222; Hobart 34 7077. Oln t e rm |
*¥Applicants imust be at least 15 years old but still under 17 years old I

onJanuary 1, 1980. If you are over 17 years you may apply o join I |
the Army Adult Tradesman Scheme as an Electronic Tradesman

|_\Ne’re looking for more good men.

Authorised by the Director General of Recruiting. Dept. of Defence. AAE4Q.FP.19



WE'VE PRICED
OUR PRIME COMPONENTS
TO GET THE LARGEST
SHARE OF THE MARKET —

—and they just happen to be the best.

LINEAR

301A-8 Low nojse Op Amp - ZPG) PL18/20VA Low Profile 9-0-9 V,
i . g 20VA $7.72
8 g'pm:;p e PL30-9/40VA15-0-15 & 9 Volt, 40VA
741CAN Op Amp 55¢ (for MPU) $14.40
LM3900 Quad Op Amp 906 PL30/40VA 15-0-15 Volt, 40VA $9.44
PL30/5VA  P.C. Board MTG. 30V,
LM3909 LED Flasher $1.20 VA $5.74
MEMORY
2708 1K X8 EPROM $16.50 MAGAZINES
2101A-4 1K STATIC $135 KILOBOARD Current Issue $4.00
IR dafd absai s INTERFACE AGE  Cosrent locue 2288
4116-20 16K X DYNAMIC $16.50 Backilsamés $3.00
PERSONAL
- gsa%%&%ns » COMPUTING Current Issue $4.00
7812P Pos 1A 12V T0220 90¢ bt gﬁfrke,';s,‘;‘;je gigg
7815P  Pos 1A 12V T0220 90¢ bl $300
78HO5 Pos 5V 5 Amp T03 $8.00 ET.. Current Issue $1.40
TRANSFORMERS Back Issues $1.00
PL12/5VA  P.C. Board MTG. 12V, PLEASE NOTE:— BYTE, Interface Age, Personal Computing and
5VA $5.74 Kiloboard readers — Join our annual subscription list. Just send
PL12/40VA l‘ig\v}lAProme 6-0-6 V; T x :r;st?;z?t;eo/uh‘ﬂoney Order/Bankcard for $53. We will look after the
: of © :
~*silicN valley'79
10 oo RESELLERS :Io:clr:g:::l;nmu
i.:’ Sl ll C@N VAllEY NEW SOUTH WALES ?57"§',ﬁ°;;,"§":§§'5:"""'5' i?? ('33)"‘45{;'9'2':5?°""‘°'°
3 y Shop 4, PO Arcade. Joyce Street. Pendie Hill,  Tet (063) :“ u"::"d"::’ OB, HENnGde
BRANCHES RRe=-" " e st .
NEW SOUTH WALES  VICTORIA NEW ZEALAND 718 Partamata o, Croyaon L Ak 193 Hoars St Focscray
g:'f:;lms"s' St. Leonards %‘;:.;;:'R'd Richmond. ?I."g‘:':v:'s:"cm Lynn Madjenk Lighting & Electronica :.;gm' WA IRIC N
Tel (02) 439 2965 Tet: (03) 429 4780 Auckland. Tei 76 1169 ?:Io;: 05‘.5466‘!?";';;05 Highway, Oapto. ggtc:::;; :;.;nw ‘anp f(?hl:YN”._:USYRALIA:
s Ly : RE 11 vter St ety SR i ot
Tron I T e o o e reagiinir - B T
 DON'T FORGET OUR FAST EFFICIENT el e —— et
R B ey SURGAT e avsrease
K D G Tel (02) 982 7500 Tachnilson l-;‘k‘ﬂ-ll:;an'sueel. Perth 3
H Add $2 Post & Package to Rendell Resenrch tange Street. Bundaben - 3
i P.O. BOX 898, CROWS NEST, | 211 it orders. aas “J oo, e sy AR 7
¢ 2065. PHONE (02) 439 2965, | transtormer: _ Tt 0T 1 Tel %0 41 2681 _(3
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BATTERV CONDITION

INDICRATOR

Ever been caught by a battery that went flat at an embarrassing
moment — like when you've just offered a friend a lift? The
conversation goes a little flat when you're both riding the bus to work,
20 minutes late. Jonathan Scott found a solution . . .

THE OLD, RELIABLE lead-acid
battery may be way ahead of what ever
is in second place for vehicle electrical
systems, hut they do need a ‘weather
eye’ kept on them. Particularly if
they‘re out of warranty. The same
applies to ‘reconditioned’ batteries, so
often found in secondhand vehicles of
some age.

That's the problem with cars —
running out of petrol and running out
of battery produces the same heart-
rending result. Immobility.

Most vehicles have a petrol gauge.

Few have an equivalent for the battery.

Many ‘older’ cars included a ‘charging
current’ meter. This told you some-
thing about the car’s generator-
regulator and required some inter-

44

pretation to figure out whether the
battery was in good health.

Probably the best way to check on
the state of your battery is to use a
hydrometer. However, hydrometers have
a number of drawbacks. Being made of
glass, they're fragile and can’t be used
while a car is in motion. The small
amount of battery acid that remains on
them presents a storage problem — the
drips and fumes attack most metals and
materials. They‘re okay for the corner
garage but justifying their cost,for the
occasional use they get in home work-
shops, is not always possible.

Another method. of testing battery
condition is by checking the voltage ‘on
load’. A lead-acid vehicle battery in a
reasonable state of charge will have a

terminal voltage under normal working
load somewhere between 11.6 and 14.2
volts. When a battery shows a terminal
voltage below 11.6 volts its capacity is
markedly decreased and it will discharge
fairly quickly. Like as not, it won't

turn the starter motor for very long!

On the other hand, if the voltage on
load is above 14.5 volts then the battery
is definitely fully charged! However, if
it remains that way for any length of
time while the car is on the road, the
vehicle’s alternator-regulator system is
faulty and the battery may be damaged
by overcharging.

Reading the battery voltage can be
done in a number of ways. You could
use a digital panel meter, set up as a
voltmeter. Their drawback is that they
cost nearly ten times as much as a
hydrometer! The next best method is
to use an ‘expanded-scale voltmeter’.
Reading the voltage range between 11
and 15 volts on a meter face calibrated
0-16 volts is a squint-and-peer exercise.
On a 0-30 volts scale, as used on many
modern multimeters, it's worse. A meter
which reads between 11 volts at the low
end of the scale and 16 volts at the high
end is ideal. Hence, the term ‘expanded-
scale’.

Electronics Today International — April 1979



TO BATTERY +Ve
ON IGNITION ® >
SWITCH O-

R2 R1
100R 470R
6v8
4 %
LED1 LED2
ZD1 RED YELLOW K
6v8
a1
BC549
R3 D1
10k N914

TO BATTERY —Ve
O— -

The circuit diagram and component overlay
(below). During construction, make sure all
of the diodes and LEDs are the right way

round.

TO BATTERY +Ve
ON IGNITION SWITCH

R4
=] ZD,
ZD2 — R1

ey LS

il Foow

Q2 0
TO BATTERY —Ve @ Obv A «
e e

HOW IT WORKS — ETI 320

This circuit depends for its operation
upon the different voltage drops across

red, yellow and green LEDs are typi-
cally 1.7, 3.0 and 2.3 volts respectively.
When the vehicle battery voltage is too
low to cause either ZD1/ZD2 or ZD3 to

about 3.7 volts at point A (see circuit
diagram). When the supply rises above
about 11.6 volts ZD3 conducts, biasing
Q2 on. By virtue of its lower voltage
requirements the green LED conducts,
reducing the voltage at point A to
approximately 2.6 volts. This is not

PARTS LIST — ETI 320

Resistors all %W, 5%
R1

different colour LEDs. R2. .+ o
R3, R5. 10k
At 20 mA the voltage drops across Retiies B o 680R

Semiconductors
[8)j| AESEN YA 1N914
. 6V8 400 mW zener

conduct, Q1 and Q2 are held off by R3 ZDeLA 1 4 11V 400 mW zener
and RS. Under these conditions the Q1,02. ... BC547.8,9 or
yellow LED is forward biased and con- BC1°7'81'? or
ducts via D1 producing a potential of f\jopr":‘";gg:' gl

Miscellaneous

pcb ETI 320

Aluminium angle bracket for under-
dash mounting.

enough to bias DI1/LED3 on, so the
yellow LED goes off. The green LED
‘steals’ the bias from the yellow LED.
When the supply rises above about 14.2
volts, Q1 is biased on and the red LED
‘steals’ the bias from the green. The
potential at point A falls to two volts
and only the red LED conducts.

R1 limits the current through the
LEDs. R2 and R4 limit the base currents
into Q1 and Q2.
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The printed circuit board pattern,

However, you don‘t want to be
peering at a meter on the dash board
when you're driving through traffic. The
range of voltage over which your
battery is healthy is some two volts. An
indicator which simply requires the
occasional glance, and needs no ‘inter-
pretation’, is what is really needed.

With this project, that's exactly what
we've done.

Go, caution, stop
We have devised a simple circuit that
indicates as follows:

Yellow: battery ‘low’
Green: battery okay
Red: battery overcharging

When the battery voltage is below
11.6 volts, a yellow indicator lights.
This indicates the battery is most likely
undercharged or a heavy load (such as
high power driving lights) is drawing
excess current. When it is between 11.7
and about 14.2 volts the green indicator
lights, letting you know all is sweet. If
the red indicator lights, as it will if the
voltage rises above 14.2 volts, maybe
the vehicle’s voltage regulator needs
adjusting or there is some other problem.

The circuit

The circuit is ingeniously simple, having
barely a handful of parts. Reliability
should be excellent.

We actually started out with a some-
what complex circuit. It used only two
indicators and required you to ‘interpret’
what was happening. In trying to
convert that to a yellow-green-red style
of indication it sort of grew like topsy.
This circuit had four transistors, a dozen
resistors etc and didn‘t look at all
attractive as a simple project that the
average hobbyist or even handyman
could build one Saturday afternoon and
get going immediately. A rival circuit
was devised by another staff member
using a common IC. This sparked a
controversy as to which was the better!
Certainly, both did the job required . . .
but maybe there was a simpler method.

It was discovered that different
coloured light emitting diodes (LEDs),
which we had decided to use for the
indicators in the project, had different
voltage drops when run at the same
current. Seizing on this idea, the original
circuit {four transistors, a dozen
resistors . . . ) was modified to exploit
this characteristic and the simple
circuit you see here was the result.

Construction

Construction is straightforward. If you
haven’t soldered electronic components
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before — and this project was designed
for the motorist/handyman as well as
electronics enthusiasts — then we
suggest you practice on something
before tackling this project. Soldering
is one of those things like swimming or
riding a bicycle, or sex — it's okay once
you'‘ve done it once or twice but you
don‘t practice out on the street!

We recommend you use the printed
circuit board designed for this project.
The actual layout of the components
themselves is not critical but a printed
circuit board reduces the possibility
of errors.

It is best to mount and solder the
resistors first. Follow this by soldering
in the diodes D1 and the zener diodes
ZD1, ZD2 and ZD3. Carefully follow
the accompanying component overlay
making sure the diodes are all inserted
the correct way around. Next, mount
the transistors, again referring to the
overlay, checking to see they are
inserted correctly before soldering.

Finally, mount the light emitting
diodes. These too may only be inserted
one way. Check with the component
overlay and connection diagrams. Make
sure they are in the correct sequence.
On the component overlay, LED 1 is

the red LED, located at the left. The
yellow LED is on the right, marked with
a ‘2. The green LED, marked ‘3’ is
between them.

The circuit could be tested at this
stage if you have a variable power
supply, or access to one. Simply vary
the voltage across the range between 11
and 16 volts and note whether the LEDs
light up in the correct sequence and
close to the voltages indicated.

Mounting
As vehicles vary so much in dash panel
layout, we can only make general
suggestions.

Clearly, the indicator should be
mounted such that the three LEDs
are not in direct sunlight. A low part
of the dash, but make sure it's readily
visible from your normal driving
position, will pretty well ensure the
display may be easily read during the
daytime. Alternatively, if you have an
‘overhung’ dash, or a portion which
overhangs (usually where the
instruments are mounted anyway ), then
a suitable position will generally suggest
itself.

Exact mechanical details will have to
be determined according to your

particular situation. Two holes are
provided in the pc board for mounting
bolts. Alternatively, the whole assembly
may be mounted from the LEDs. Three
LED holders inserted through part of
the dash panel, or an escutcheon plate
mounted on the dash, will hold the
LEDs quite securely. Providing the leads
on the LEDs are fairly short, the pc
board will place little strain on them
and the assembly should be
mechanically secure.

Connection

The indicator may be installed in
vehicles having positive or negative earth
electrical systems.

The component overlay shows the
connection for a negative earth vehicle.
The ‘battery +ve’ lead goes to the
ignition switch — the indicator only
operates when the vehicle is being used
— the battery negative lead should be
taken to a good ‘earth’ point on the
vehicle frame.

For a positive earth vehicle, the lead
marked ‘battery —ve’ goes to the
ignition switch connection, while the
‘battery +ve’ lead goes to the vehicle
frame.

TRANSPAC

A TRADENAME OF THE TRANSIENT GROUP

Inexpensive prepacked components

NOW YOU CAN BUY
PREPACKED ELECTRONIC
COMPONENTS IN SMALL
QUANTITY PACKS AND SAVE!

from top

manufacturers.

From your local
stockist or mall
order (45¢c P&P)

TRANSPACS ARE A NEW

WAY TO BUY FULL SPEC.
COMPONENTS AT VERY
REASONABLE PRICES.
SEMICONDUCTOR PACKS ARE
SUPPLIED WITH RELEVANT
DATA AS AN AID TO THE

rEr CONSTRUCTOR.

range of Transpacs are:

PACK PRICING EXAMPLES: Capacitors,
S101 2x7400’s 49¢ rosistors. | CUSTOMER INFORMATION |
$104 2x7410’s 49c o 00 § Please mark relevant box. ]
S$108 2x7421's 56¢ linear I O Price list required |

$201 *10xRed led"s $1.95¢ and digita O " i
$307 5 oNOB38A'S 1,008 1C's & sockets, nus & bots. soldr, swiches, knobs, ] We are Interested in becomming TRANSPAC stockists.
H101 5x8 pln .C. sock. $9.05¢ 'elz ps, veropins, fuses, optos, thermistors, eic, ' NAME .
g e i
Al

197 Shannon Ave, Geelong West. 3218. Phone: (052) 9-2115 B AODRESS sl
(Due to delivery costs prices may vary. between stockists) ' .................. e PIC . El
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KBO5 FULLY ENCODED KEYBOARD

Eliminates messy wiring between keyswitches
and encoder. The KBOS is a full featured key-
board kit fully encoded for all 128 ASCII
characters. Based on a design published in
ELEKTOR November, 1978, it is an ideal low
cost keyboard for microcomputer use. This
clever design uses a single sided PCB to connect
the switches and the encoder IC and few
links are required. The kit includes 2 spare
user definable keys and a metal mounting
bracket to hold each switch accurately in
place. The switches are supported on this
bracket not on the PCB as with inferior designs.
Spare mechanisms, cursor option and number
pads are available.

KBO5 encoded keyboard kit $84.00
KBO6 cursor option
KBO7 number pad

DG640 VDU ON S-100 BUS

A most professional unit for serious micro-
computer users. Features 16 lines and 64 charac-
ters (32 with strap select), upper and lower
case with chunky graphics and full S-100 bus
standard.
This is not a half kit! The DGB40 kit includes:
® professional quality plated thru hole PCB
with hard gold edge connector.
all prime quality guaranteed components.
sockets for all integrated circuits.
12,000M/C crystal.
comprehensive owners manual (54 pages)
describing assembly, troubleshooting, and
operating software for 2650,280,8080,6R00.

EPS100 ECONOMY POWER SUPPLY
This popular modular power supply kit is ideal
for use with micros. Based on the EA “BRUTE"
power supply the EPS100 supplies 5V @10A
regulated, +,— 12V @1A regulated as well as
unregulated 8V,+/—16V for the S100 BUS. The
module includes an on board heatsink which
must be mounted on a suitable metal case for
adequate heatsinking.

EPS100 power supply kit $60.00

DG640 kit $149.50 (PCB with manual $35.00)

s |

EA2650 STARTERS KIT

Described in EA May, 1978, this is an idea!
project ideal for the beginner or educational
applications. The kit comes complete with all
instructions for assembling and running the
2650 computer, all components including
2650 microprocessor, PIPBUG ROM and 1K
of RAM. The kit can be expanded to 4K and
requires a serial terminal such as the EA LOW
COST VDU detailed below. Sample programs
are included for you to run and a cassette
interface can be readily added so that programs
can be stored on low cost cassettes.

New, expandabie
¢ 2650 mini system

m
EA2650 starters kit $65.00

EA LOW COST VDU SELLOUT!

This low cost stand alone VDU was described
in EA February, 1978. Accepts paraliel ASCII|
input and produces 16 lines with 32 characters
per line with onboard sync generation and
video driver. Supplies direct video to a converted
TV set or to an RF modulator if required. The
kit includes sockets for the RAM and character
generator IC's, all components plated thru PCB,
and step by step instruction manual.

EA VDU sellout {until stocks cleared)
$75.00 save $22.50!1

All prices include sales tax and are subject to
change without notice. Our full technical
support and service backup is available on all
these kits.

Mail Orders: Box 355, P.O. Hornsby 2077
Please allow $2.00 towards post and packing.

Applied Technology Pty. Ltd.,
1a Pattison Ave., Waitara N.S.
(9 to 5 Mon. to Sat.)

EUROCARD 2650 SINGLE BOARD
EXPANDABLE 2650 COMPUTER

This professionally engineered 2650 single
board computer is the answer to all those who
want a systematically expandable computer
system. The DB1001 uses a simple E58 bus

ET1632 UART/BAUD RATE GEN-
ERATOR

Converts serial to paratlel and paralle} to serial.
This low cost baud rate generator can be set
for any speed from 50 to 9600 BAUD (con-
tinuously adjustable with multi turn trimpot}
and can be set for 5 to 8 bits per character with
1 or 2 length stop bits. Requires +5V, —12V.
and kit includes all components and 40 pin
socket.

632U with full instructions $18.50

which is readily adapted to S100 and 280
bus requirements. The DB1001 uses the 2650A
chip and has fully puffered address and data
lines, on board 1K operating system in Eprom
(PIPBUG SUPPLIED but easily reprogrammed),
1K RAM and a crystal controlled clock on a
top quality plated thru PCB with hard goid
edge connector. Readily expanded on the E58
bus for more memory, I/O and will accept
floppy discs and high speed printer. The kit

ETI 630 HEX ENCODER/DISPLAY
This simple kit includes a pair of 4 bit encoder/
latches driving large .5 digits to display the
HEX equivalent of any 8 bit data word. Ideal
for troubleshooting and also programming in
machine code.

ET1630 HEX DISPLAY $1450

is supplied with all components, owners manual
and full service backup. A conversion kit for
the EA2650 is available.

DB1001 single board computer $135.00
{$35.00 PCB with manual}
DB1001/EA2650 conversion kit $99.00

SECI CASSETTE INTERFACE

This reliable unit is easily aligned without a
CRO and is KANSAS CITY STANDARD
useable up to 1200 Baud. The SECI! uses top
quality multiturn trimpots for accurate long-
term timing adjustments and is supplied with
the clock preset to 4800 Hz. A computer
generated test tape is included so that you can
readily check the operation at any time. Con-
nects directly to a low cost tape recorder and
has TTL level input/output for connection to
the microprocessor. Requires +5V and provision
for optional regulator has been made on the
PCB.

SECI Cassette interface kit $24.50

DB1008 8K STATIC 2114 RAM

A very useful add on memory module to
support the DB1001 computer on the ES8
bus, this 8K RAM is fully buffered and has
been arranged as 2 4K blocks with DIP switch
address boundary selection. The kit is supplied
with all components, sockets for all memory
IC’s and a plated thru PCB with hard gold edge
connectors and full instruction manual.

CHTTTTET 1
1 ,“:!!‘-L. ! _\I..x. .
S | I
DB1008 8K memory kit $175.00
{$35.00 PCB with manual)

DB1048 4/8K ROM BOARD WITH
HIGH SPEED CASSETTE INTERFACE
This card supports the DB1001 on the ES8 bus
and has provision for 2708 or 2716 EPROMS.
Included on the board is a software controlled
cassette interface (300 characters/sect) con-
trolling two tape recorders with full file handling.
The DB1048 is supplied with a preprogrammed
EPROM with the tape interface software, a
utility tape with useful routines, all components,
plated thru PSB and owners manual.

DB1048 ROM Board/Cassette interface $130.00




TASMAN ELECTRONICS s

Open Mon-Thur 9am-5.30pm. Fri 9am-9pm. Sat 9am-12 noon.
Mail Orders — please add 70c minimum post and pack
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Other lines in stock include: Battery chargers & adaptors, instrument cases & boxes, audio & TV leads-plugs-sockets, DMM's, potentiometers,

cwimhes, styldi, transformers, Philips speakers & system kits, vast range of records & cassettes. We are dealers for Alwa quality hi-fi products;l
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Project 799
FM TUNA

ONE THING we’ve never done a
constructional article on up to now is
food. Why not, you cry? Why not
indeed, comes the reply.

In this April issue, we've decided to
break with tradition and give our
readers what they really want — a
decent meal.

Why, some of ‘the poor souls who
attend our ‘synergistic beer drinking’
sessions have subsisted for so long on
liquids that it's all they can do to force
down a second packet of peanuts.

Enough of this, we’ve decided. ETI
now proudly presents the first — the
very first — FM Tuna.

Construction

First, buy a can of Tuna. This
shouldn’t be too difficult, although
a certain large retail business based

in Sydney is known not to stock

them. We hear they‘re thinking of
importing 400 dozen cans later this
month, though. This will probably mean
another iceberg to keep them cool.

Having bought your tuna, open
the can. To do this, grasp the tin firmly
in a vice (drinking and gambling being
the least energetic of these) and then go
and buy a tin opener.

(By the way, did you hear the one
about the engineer, the chemist and the
economist trapped on a desert island
with a tin of tuna and no can opener?
The engineer suggested that they smash
the can flat with a rock and then pick
out the pieces of fish. The chemist said
that wouldn’t do and that they should
dump the can in the sea and wait for the

Electronics Today International — April 1979

metal to rust away. The economist
stroked his beard, looked into the
middle distance and said ‘’First, let's
assume we have a can opener , .. ".)

Having opened the can, buy a tin of
bandages and repair any minor damage
you may have done to your fingers or
other protruberances which may have
got in the way while opening it.

The tuna should now be emptied
onto a plate by turning the can a full
one hundred and eighty degrees around
its long axis and giving a couple of taps
on the (now) uppermost side with a
small wrench.

Place small pieces of tuna (about two
to three cubic centimetres each) into
your mouth. After that, you'll have to
use your common sense.
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NEW
PRODUCTS

TLO81 single..65¢
TLO82 dual .$1.20
TLO84 quad $2.00
Bi-Fet Op Amps
LM3909..$1.50
Universal Test
Lead Kits $5.65
IC Clip Series
MJ029 ...... $4.55
MJ030 ...... $4.75
MJ031

LP3 Probe $80.50

12" Range 30 Watt RMS

The frames of this range are pressure die cast in high rigidity. top quality
aluminium alioy. The 30 watt models use a 4" magnet with a 1%" coil wound
on a half-hard brass former. Polarised self-connect terminals are litted and
all speakers are tinished in stylish black with tacility for tront ¢r rear
mounting.

LA 12/30WA medium power wooter with a 25Hz Iree air resonance. This
unit has a frequency response extending to 300Hz and is suitable for a two
or three way hi ti speaker system. The cone is a semi-rigid "ribbed body"
with a foam halt roli surround.

LA12/307

Utilising the same semi-rigid "ribbed body” cone titted with hall roll
surround as the LA12/30W, this unit incorporates a sub-cone, or whizzer,
which glves a 25Hz-12000Hz trequency response. Ideal tor single or duai hi
fidelity enclosures.

This speaker has been designed for musical instrument use. It features a
~seamed” cone, an aluminium centre dome and iIs ideal for medium power
electronic organs, power guitar amplifiers. P.A. systems. disco systems.
Free air resonance is 65Hz and extends to SO0Hz

12" Range 50 Watt RMS

These use the same frames and features as the 30 watt range excepl &
diameter magnets are used with 2" high temperature colls wound on
anodised aluminium formers.

LA12/50W

This is titted with a high mass woofer cone mounted on a foam half rolf
surround. Free air resonance is 20HZ and the frequency response extends
to 200Hz. This unit is ideal for high power, high quality acoustic suspenslon
systems.

LA12/50G

Designed specifically lor musical instrument applications, this speaker has
many features. In standard form it Includes a stilf edged. roll doped rigid
cone and s fitted with an aluminium anodised centre dome. The unit is a
superb lead guitar, rhythm guitar, electronic organ speaker. Free air
resonance is 52Hz and response covers frequencies to B000OHZ.

30 watt 50 watt

LA12/30W.$47.50 LA12/50W.$54.50
LA12/30T..$46.50 LA12/50G .$54.50 -
LA12/30G .$45.50 LA15/100G$81.33 "ot/

PCI BOX

Waiting on delays and shortages with other mail-order electronic
suppliers? At David Reid we guarantee to ship or reply within 24
hours. Once more, we have one of the largest ranges of electronic
C/MOS.

TP4001AN Quad 2 input nor gate .44

TP4007AN Dual complementary pair plus inverter .44

TP4011AN Quad 2 input nand gate 44

TP4012AN Dual 4 input nand gate 44

TP4013AN Dual D type flip flop with reset 1.16

TP4015AN Dual 4 stage shift register 1.95

TP4016AN Quad bi-lateral switch 1.16

TP4017AN Decade counter/divider 2.10

TP4018AN Presettable divide by ‘N’ counter 2.65

TP4022AN Divide by 8 counter with 8 decoder

outputs 1.99

TP4023AN- Triple 3 input nand gate .44

TP4024AN 7 stage ripple counter 1.25

TP4027AN Duai JK type flip flop with reset 1.16

TP4028AN B.C.D. to decimal decoder 1.85

TP4043AN MOS tri level nor and latch 1.95

TP4049AN Hex. buffer /converter {inverting) 1.10

TP4050AN Hex. buffer /converter {non inverting) 1.10

TP4051AN Single 8 channel multiplexes 1.85

TP4304AN Schmidt trigger hex 1.65

TP4306AN Dual Schmidt trigger 1.65

g
Oy .

Price Reduction

NOw $4.05

By popular :
demand

0T2 multimeters

20K ohms/VDC 10K
ohm/VAC Specifica-
tions: 0-2.5, 10, 50,
250 and 1000V DC;
0-10, 50, 250, 500
and 1000V AC;
0-50uA, 25mA and
250mA DC Current;
0-500, 5K and 50K
chms resistance.

$23.95

Exclusive to David Reid Elec-
tronics while stocks last.

| 3 3 DAVID REID ELECTRONICS ewv.im

The new breed in electronics service — 104-106 KING ST. NENTOWN. NSW. PO BOX 317

components under one roof in Australia. If you haven't done busi-
ness with us before, you've been missing out. On service!

SEMICONDUCTORS
SN7400N Quad 2 input nand gate 44
SN7401N Quad 2 input nand gate open/collector 44
SN7402N Quad 2 input nor gate 44
SN7403N Quad 2 input nand gate open/collector .44
i e
SN7406N Hex inverter open/collector .44
SN7407N Hex buffer /driver (30V open/collector) 75
SN7408N Quad 2 input nand gate 44
SN7410N Triple 4 input nand Schmitt trigger 44
{ nd ~ 44
SN7413N Dual 4 input nand Schmitt trigger .90
SN7420N Dual 4 input nand gate 44
SN7430N Single 8 input nand gate 44
SN7432N Quad 2 input nor gate .65
i nan s 10
SN7442N 8.C.D. to decimal decoder/driver 1.10
SN7447AN B.C.D. to 7 seg. decoder/driver 15V 1.65
SN7448AN B.C.D. to 7 seg. decoder /driver 1.55
SN7454N 4 wide 2 and-or-invert gate 44
7 4 input expander .44
SN7472N JK m/s flip flop .75
SN7473N Dual JK m/s flip flop .85
SN7474N Dual D flip flop 80
SN7475N 4 bit latch 1.10
SN7476N Dual JK m/s flip flop 1.10
SN7483AN 4 bit full adder 1.65
SN7486N Quad exclusive OR gate .75
SN7490AN Decade counter .90
SN7492AN Divide by 12 counter .86
7 inar nter . 85
SN7495AN 4 bit right/left shift register 1.50
SN7496N 5 bit shift register 1.90
SN74107N Dual JK m/s flip fiop .75
SN74121N 1 shot multi vibrator .79

SN74122N Retrigger able monostable multi vibrator .95

POST
Mail Order Instruc-
tions: Minimum P&P
$1.00. Orders over
$9.99 must include
additional postal
charges (see below).
ORDER VALUE .Charge
$5-$9.99..............Nil
$10-524.99....... $0.50
$25-849.99 .- ... $1.50
$50-$99.99.......82.50
$100 or more ....$4.00

All ¥2W only 30c ea. All W only 65¢ ea.
We regret that prices are subject to change without

notice. E.

& OE

| SN74123N Dual retriggerable monostable
multi vibrator with clear 1.10
SN74141N B.D.C. to decimal decoder/driver 2.88
SN74145N B.C.D. to decimal decoder /driver 1.95
SN74154N 4 line- 16 line decoders/demultiplexers  2.10
SN74192N Up/down binary counter 2.10
SN74193N 4 bit up/down counter {dual
clock with clear) 2.10
SN74199N 8 bit parll. access shift register 3.7
Zener Diodes
Y2 watt volts 1 watt voits
BZX83C-3VD 3 153006A 6.1
BZX83C-3v3 848 1S3007A 6.8
BZX83C-3v9 3.9 1S3008A 82
BZX83C-4v7 4.7 1S3009A 9.1
BZX83C-5V1 51 153010A 10
B82ZX83C-5V6 56 1530124 12
B2X83C-6V2 6.2 1S3015A 15
BZX83C-6v8 6.8 1S3016A 16
BZX83C-7VS 7.5 1S3020A 20
B8ZX83C-8V2 8.2 1S3024A 24
BZX83C-9V1 9.1 1S3027A 27
B2X83C-10 10 1S3030A 30
BZX83C-12 12 1S3033A 33
BZX83C-13 13 153036A 36
BZX83C-15 15 153039A 39
B2X83C-16 16 1S3047A 47
BZx83C-18 18 183051A 51
82x83C-20 20 153056A 56
BZX83C-22 22 1S3062A 62
82X83C-24 24 153068A 68
B8Zx83C-27 27 1S3075A /5
BZX83C-30 30 183100A 100
82X83C-33 33 1S3150A 150
BZX83C-47 47 153180A 180
1S3200A 200




E'LL GET YOU
INTO ELECTRONICS.

ONE WAY
OR ANOTHER.

progress in now. And they are all
ideally suited to home study. And ICS,
being the largest institution of its kind
in the world, has access to the latest
world-wide developments and among
the best teachers Australia has to

At International Correspondence
Schools, we have at least 15 career
courses you can take in electronics and
other inter-related fields, like com-
puters and television. These are the
fields of the future that you should

offer. So, if you’re interested in one or
more of the courses below, mail the
coupon to ICS, and we’ll send back
everythin% you need to begin a more
successful career.

1 Basic Electronics course for a
sound knowledge of radio theory
and the industrial applications of
electronics.

leading to the Certificate of Pro-
ficiency issued by the Postal and
Telecommunications Department.

8 Data Processing, various
courses including Electronic Com-
puter Servicing.

2 FElectronic Technician course,
with specialist courses in Audio,

Radio, Hi-Fi; Communica- y
tions/Broadcasting; Electronic gng‘\’vl?ﬁm‘::j‘% Xfu:’?ﬁsu’rm black
Computer Servicing; Industrial e i '
Electronics.

10 TV Principles course for basic
television technology. And TV en-
gineering course for complete prac-
tical coverage of television
engineering.

11 Basic Electrical Engineering
is especially for those who want to

3 Electronic Instrumentation
and Control Systems course for
electronics technicians interested
in industrial instrumentation and
control.

4 Electronic Technology, a pro-
gram that will fit the ambitious
technician for wide variety of jobs.

5 Electronics Maintenance for
basic principles and electronic
theory, followed by a practical
section of maintenance procedures
and techniques.

6 Radio Electronic Telem
covers electrical and electronic
aspects of telemetering. Employ-
ment opportunities abound in this
very modern field.

7 Amateur Radio Operator’s
Certificate of Proficiency pre-
pares you for the examination

Write to your nearest ICS city:

make a start in the industry or
want a broad technical
knowledge.

12 Electrical and Electronic
Drafting is designed for ex-
perienced draftsmen wishing to
enter this specialised field.

13 Automobile Electriclan gives
you the basics of servicing the
automobile’s electrical system.

14 Industrial Electrician course
gives comprehensive training on all
aspects of the electrician’s. work.

15 Electrical Mechanic course

prepares you for external
examinations.
____.____._.________._____I

................................... R (o 10 WS- Y "1 SO S |

Tick here if currently full time student D I
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International Correspondence Schools

| Svdney: 400 Pacific Highwav, Crows Nest, N.SW. 2065. Tel.: (02) 43 2121. |
Melbourne: 18-20 Collins Street, Melbourne, Vic. 3000. Tel.: (03) 63 7327.

I Perth: (;.1'.0. Box D157, Perth, W.A. 6001, Tel.: (09) 32 1850.

New Zealand: 182 Wakefield Street, Wellington.
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582. .House Alarm —part 1 . . ... .. ... . July. . ..
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583. .Marine Gas Alarm. . . .. ... ...... AUG, ehe
585. .Ultrasonic Switch, . . . . .. ....... Sept. . . .
586 . .Shutter Speed Timer . . . . ... ... .. Oct
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588 . .Theatrical Lighting Controller —

part 2 — Circuit Details. . . . ... ... Dec .
6589 . .Digital Temperature Meter. ., . . . . ... Dec
603 . .SequUencer 4 . « - s aaaiws F% 8 o8 KN Aug. . .
604 . .Accentuated Beat Metronome. . . . . . . Sept. . . .
631-2 .Keyboard Encoder — David Kinny . . . .Apr. . .
632 . .Video Display Unit —part 1. . ... ... Jan e .
632 . .Video Display Unit —part 2. . . .. ... Feb
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633 . .TV Sync Generator —VOU . . . ... .. Jan ., , . 05
635 . .Microcomputer Power Supply —

$100 (Altairand Imsai). . . ... .. .. Sept. . . .66
712 .CBPower SUPPIY & i/ &'« o' % &w v @l June . . .56
713 . .Add-on FM Tuner — Dr B R Lewis. . . .Sept. . . .31
715 . .VHF Power Amplifiers — Roger Harrison

and Phil Wlilt. as <8 & ais o d 0w ff L Nov. . . .29
804 . .Selecta-Game . . . . .. ... ....... Mar . . . .54
805 . .Puzzle of the Drunken Sailor

=AY LOWE 3y = v s s oS d Ll Oct. .. .82
—— . .Remote Control TV (no circuit board). .Mar . . . .27

ERRATA & ADDENDA — ARTICLES

‘High Voltage, High Current Supply’, Dec 76, page 26

It is theoretically possible with the circuit as it stands to achieve
secondary breakdown of the series pass element Q2 (MJ413) on
slow risetime switch on into full load. In fact one failure has been
observed under these conditions. The recommended maodification is
to parallel Q2 with another MJ413 and insert 4.752 5W balancing
resistors separately in each emitter lead. With this combination no
failures have been observed under extensive testing with the adverse
conditions. We should emphasize that no modification is necessary
if fast risetime is desired li.e., C2 absent), and similarly if switch on
into full load is not anticipated.

Modifying TV Receivers for Graphic Display, Dec 76,

page 86

Point 1 in the section ‘Before You Start’ should have advised you to
check that the power supply section of your TV set does use an
isolating transformer.

November 77, p.42 — 44 — Batteries

The diagram in figure 10 should be swapped with the diagram in
figure 12. The captions are correct.

ERRATA & ADDENDA — PROJECTS

ETI 132, Feb 77 — Experimenter’s Power Supply

Parts List — Circuit Diagram ETI 132 — RV2 should be 10k not
2k2.

ETI 482, Jan 77 — Stereo Amplifier, page 56

Parts List ETI 482A Jan 77 — 'Q1, 2 BC549’ should read ‘Q1-Q4
BC549'.

ETI 316, May 77 — Transistor Assited lgnition — circuit
diagram, page 52

The connection between the base and emitter of Q2 is an error in
the drawing, and should be deleted.

ETI 582, July 77 — House Alarm, page 51

As the system was being finalised it was seen that SW2 could be
simplified to a single pole toggle switch by inverting it. This change
was not shown in circuit fig. 1. Trace out the wiring from the
overlay, etc., and all will be clear. Note that the circuit will work
eBiEt;her way. B6 on SW3 should read B9, B6 beneath B7 fig 2 is also

ETI 585, Sept 77 — Ultrasonic Switch, page 83

Power supply current and voltage specs. for TX and RX have been
transposed. Swap them and it makes more sense, ie. Receiver;
10-20 Vac, or 14-25 Vdc; Transmitter; 8-20 Vdc (only).

ETI 805, Oct 77 — Drunken Sailor Puzzle, page 82

On figure 1, the circuit diagram of the Drunken Sailor Puzzle has
a short circuit across the battery at the left end of the drawing.
This should be ignored.

ETI 631, Dec 76 — ASCII Keyboards, page 47

Since publishing our ASCII encoder project in December 1976 we
have changed the values of R30 and R31 to 47k and 10k respectively.
This was because Q17 was not saturating sufficiently.

ETI 632, Feb 77 — VDU, page 69
Parts List ETI 632A

1C4 should be 4051

1C5 should be 74123

1C6-7 should be 74LS367

N PAGE 59
CONTINUED ON PAG
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HERE ARE JUST A FEW OF THE NEW ITEMS
FROM DICK’S 1979 JUMBO CATALOGUE!

SUPER SOUND CENTRE Y Prevent tomorrow’s loss —

YOU ASKED FOR IT . WE GOT IT FOR You' A'complete home, business orfactory alarm
This high quality unit looks and sounds like sets costing $100's more. control module. This unit permits soundless
Dick Smith’s super buying power has kept the price down once again and ] entry and exit for added sdcurity and owner

{ convenience. When leaving a protected

You REAP THE BENEFIT' G e \ area you have 20 seconds before the

° Superb stereo reproduction from two 100mm dynamic speakers. - - SRNT system Is armed and on entry you have 10
e Built-in condenser microphone 5 e L seconds to turn off the alarm. After alarm

e Chrome and normal tape switch triggers it will auto-reset in approximately

e Battery level and tuning meter k i EE i one minute. 12V DC operation with low
o Sensitive AM/FM receiver

o Fully guaranteed SECO _Home _aLanm
Plus many more features usually \ y 50
found only on more expensive sets. r [ ]

drain and low cost maintenance.

THE POWER PACKAGE

How often have you wanted more power from your car stereo but it Justisn'tavailable? The answer is
simple, just hook up one of the new Dick Smith car stereo sound boosters under your dash somwhere
and connect itto yourstereo. Youwill then have 30 watts maximum power for each channelt This unit
can be used with virtually any ear stereo system on the market and because of its small size
{118(w)x40(hjx165(d}mm) there should be
I N E R M no Installation problems. Power source is
your nommasl car battery on a negatlve ground
s , system. The frequency response of 25Hz to
Use itin the home, workshop, office, factory — in fact anywhere that has \ ; 20,000Hz sdequately covers the hesring
an AC mains supply. No need for complex wiring, as you require more = : spectrum. The front panel incorporates a LEQ
i t buy th d plug-in. To use this system just push the call 4 i ste 10 indicate on or off, this also acts as the by-
intercoms jus uy them aq piug = . y p! \ L pass switch for when you don’t require the
bar and the other station will emit a beep. Push the talk bar when talking or \ - booster in system.
use the lock position for 5
hands free operation. The
volume control also acts
as a control for eliminating
static and hash sounds.
Smartly styled for today's
modern consumer.

IDEAL FOR USE ON FIREBAN DAYS
ASSEMBLES IN MINUTES
NO POLLUTANTS

@ Cooks all foods and liquids

o Normally boils 1 litre of water in 9 minutes

@ Stable stand -~ tube and cast aluminium

CAT. F-1010 @ Easy-guide sun tracking
® Welght 6.5kg
® Every SUNGRIL is guaranteed agalnst manutacturing

onnnceniin> SOLAR POWER Unat e i ndiror ity e
beach, In the mountains or your own backyard or balcony.
CALCULATOR AT %3001 '

ior veors — ansturesy s lf UNIVERSAL ELECTRICAL
design makes this a wafer thin calculator

IDEAL FOR HOME, WORKSHOP OR
D s iy s i TESTE R OFFICE — ANYWHERE BATTERIES,

& Ful fosing dacimal poim - 1O functons o\ LAMPS AND FUSES ARE USED!

@10 ol tolding lid.
° cMS;ET',:;':’::,::nNJ" elekapid - Checks all 1.5V and 9V dry cell, rechargeable

@ Brushed aluminium finish outside, matt black inside. \ NI-CAD 1.2V, watch, photographic and calculator

® SUPER THIN — total 8.5mm with lid closed. batteries. Also checks miniature lamps and cart-
® 94mm x 68mm overall

® Works in normal fluorescent tight. \ ) N ridge type fuses for continuity. May be used as a
= 2 ! @ Complete with Instruction leaflet \ = general continuity tester. A 9V battery is required
T T fa f\\ (not supplied) Cat. $-3006 .45¢

e $39.95 L ...59.05
GET YOUR JUMBO CATALOGUE
IN THIS MONTH’S 7z
RE ELECTRONICS |-

AUSTRALIA

If you miss out, copies are available for only 75¢ from all Dick Smith stores.




1W ZENERS

(4.7 -33V)

How about this; our entire stock of 1 watt
zener diodes has been reduced to near half
price. Yes, that's right — prime spec,
brand new zeners at a bargain price.

NOTE: You can use a 1 watt zener in any
circuit that calls for a 400mW type. In fact,
itis much more reliable! Buy now and save.

w7560 B0 C

1 884833823238 d 888

While theylast; 400mW zeners reduced to
clear. We're clearing our shelves to make
way for 1W zeners, so we must clear out
the 400mW types. All voltages from 5.6 to
33V, while they last!

30€C Ea.
SPECIAL

FOR MAIL ORDERS ONLY

{Sorry, this item is not available from our stores).

Incredible value. A top
quality, brand-name EMI| C-30
cassettes at a fraction of the
price you'd normmally pay! |deal
for tape letters, lectures, music,
microprocessor use, etc. etc.
And look at this pricel

15CEn.

10 or more 60c each!

y_
CAT. C-3030

VISITING THE EAST?
Dick’s new Hong Kong store is
NOW OPEN! Duty free prices
plus AUSTRALIAN Guarantees.
Send for your FREE duty free
buyers guide!

DICK SMITH ELECTRONICS

125 York Street, SYONEY. Ph. 290-3377

20 of the most popular
hobbyist transistors for
less than 13¢ each.
BC237/8 (equivalent
to BC107/8 etc.) and
BC307/558 (PNP
equivalents), usable in
a fantastic range of
projects. See EA Feb
{pg48-52) for full
details and circuits.

CAT. Z-9012

$2.50

WATCH THIS SPACE
AND FIND QUT WHAT YOU MISSED
Each month all of our stores feature an out-
standing special which is actuslly BELOW
COST! N.B. Specials are strictly while store

stocks last. Don’t miss out!

LAST MONTH:

‘BIB’ ANTI-STATIC
TURNTABLE MAT
WAS s7-99 - NOW s4-42

SAVING :3.57

LESS THAN
13¢ EACH

SIMPLE PROJECTS
FROMETI
Volume 2

Incredible range of do-
it-yourself projects.
Build test gear, auto
equipment, etc etc. 98
| pages of simple project
ideas for you to try.

PARTS FOR
NEW KITS

INTERSIL LCD EVALUATION KiT (Sao Feb EA}
As used in the EA dighal voltmeter Cat. K-3450 $39.50

@ DIGIT CLOCK (See Feb EA}
Complete kit, Including instructions. Cat. K-3495 $19.75
Case with mounting bracket and bezel Cat. H-3194 $3.60
AC Mains adsptor Cat. M-9514 $5.95

PLAYMASTER AM/FM TUNER (Seo Nov/Dec EA)
C U ki, 9 Cat. K-3494 $159.50
SEPARATE PARTS
Pre-wired and aligned tuner module
Set ol 4 PC boards

Cat. F-4610 $59.00

Cat. H-B357 $9.75

Signal strength meter Cat. 0-2100 $4.95

Tuning meter - centre zer0 Cat. Q-2095 $4.95
Most other glectronic parts for this project in stock.

MODEL TRAIN CONTROLLER {See Oct EA)
Not produted as a kit -all parts available from stock
Cat. H-8355 $3.75
Cat. H-2782 $3.75
Cat. Z-2145 30.95
Cat. Z-2130 $0.80

PC8 only

Zippy box.
2NJ055 tranaistor
2N3053 transistor

FET INPUT AC-DC VOLTMETER (See Sept EA}
Not produced as @ kit all parts avallsble from stock.
PC board only Cat H-8353 $2.75
1mA MRA-658 panel meter Cat. O-2060 $12.50
Fabricate your own meter scale using Scotchcal
8005 black S ol
CA+3140 FET oo-amn

Car. H-5694 $6.00
Cat Z-5417 $2.50

VAR WIPER Mk2 (see Sept ETH}
Not produced as 8 kit + most parts avallable from stock.
Cat S-7125 $4.80
Cat. 2-4315 $1.00
2N2646 (DS2646) unifunction Cat. Z-1786 $1.20
UPGRADED 40/200MHz FREQUENCY COUNTER {See Aug EA)
Same as previous kit. but new circuitry means il is sasier 1o bwild, setup and
is more sensitive. Basic counter is 30MMz — by adding a single 35H90 IC
the range is extended 10 200MH:.
Complete kit tor 8OMMz, including instructions Cat. K-3437 $99.50
96HS0 IC 1o extend range to 200MMz Cat. 2-5360 $12.50
SEPARATE PARTS
PC boards (set of two high quality boards} Cat. H-8346 $8 50
MC-10116 IC {tnple diMerential amplifier) Cat. Z-5415 $1.95
MM-8369M IC (ascittator « divider} Cat. Z-5781 $2.50
74C926 IC {4 digit counter} Cat. 2-5414 $6.50
3.679545MHz crystal Cat K-6031 $3.00
LT-303 7 segment displey. Cat. Z-4103 $1.50
All other components are narmal stoch (ines at st of our stores.

PHOTO TACHOMETER {See Aug EA)
Although we do nat produce & full kit for this prolect. all parts are noemal
stock imnes.
PCB {only)
FPT 100 phototransistor

Cat, H-8352 $1.80
Cat. 2-1950 $2.00

NEW 10 GAME TV GAME KIT {See July EA)
Complete kit, includi Cat K-3491 $49.50
SEPARATE PARTS

PCB {anly}

Fully built RF modulatar,
Fully built sudio modulstor
AY-3-8610 1C

SEND FOR OUR

FREE

COLOUR KIT CATALOGUE

Cat. H-8344 $3.95
Cat. K-6040 $3.00
Cx1. K-6042 $4.50
Cat. 26852 $15.00

SHOPS OPEN 9AM to § 30PM
{Saturday 9AM 12 noon}
BRISBANE % Hour sarfter

welcome here

“ANY TERMS OFFERED ARE TO
APPROVEO APPLICANTS ONLY

SYDNEY MELBOURNE 399 Lonsdale Street, MELBOURNE. Ph. 67-9834

656 Bridge Road, RICHMOND. Ph. 42-1614

BRISBANE 166 Logan Road, BURANDA. Ph. 3016233
ADELAIDE 203 wight Street, ADELAIDE. Ph. 212:1962

MAIL ORDERS P.0. Box 747, Crows Nest, N.S.W. 2065. Post and packing extra.

147 Hume Hwy, CHULLORA. Ph. 642-8922
162 Pacific Hwy, GORE HILL. Ph. 4396311
30 Grose Street, PARRAMATTA. Ph_683-1133

Many lnes svaslable om the
Ok Smith Elecimgecs Cantres ot

GRACE BROS

CHATSWOOD . LIVERPOOL « MIRANDA

Dealers across Australia. . PARRAMATTA o ROSELANDS .«

MAJOR DICK SMITH DEALERS: Listed below are the names and addresses ot dealers who stock a large range ot our products however we cannot guarantee
that the dealers histed will have all items in stock and at the prices advertised

68 William St. Gosford NSW Ph 24.7246

78 Brisbane St Tamworth NSW Ph 66 1363

44 Brown Road, Newcastle NSW Ph 691,222

99 Fitzmaunice St, Wagga NSW. Ph 21.3044

40 Princes Hwy Fairy Meadow NSW Ph 83-1219

66 Crystal St. Broken Hill NSW Ph 6893

Magellan St & Bruxner Hwy Lismore NSW Ph 878 361

Shop 15, Treasure Island, Coffs Harbour Jetty NSW. Ph 521570
95 Mitchell Street, Bendigo VIC Ph 43.1977

Brian Bambach Electronics
Sound Components

Elek tron 2000

GM Electronics

Trilogy Elec. Supplies
Crystal TV Rentals Rty Lid
Lismore Kitronics
Langman’s Sound Centre
Sumner Electronics

Citcom Electronics
ADS Electromics

Hopkin's Arcade, West S1, Mt (sa QLD. Ph 434-791
312 Oxley Ave, Margate OLD. Ph 204 1276
Advanced Electronics Sa The Quadrant, Launceston TAS. Ph 31.7075
Aero Electronics 123a Bathurst St, Hobart TAS Ph 348232
Hutchesson’s Comm, Centre § Elizabeth St, Mt Gambter SA. Ph 256 404
Gawiler CB Centre 51 Hillter Road, Evanston SA. Ph 222-149
Altrontcs 105 Stirfing St. Perth WA, Ph 328-1599

Hocks TV Rentals 87 Hannan St. Kalgoo:lie WA. Ph 211.906

NOTE: Prices & stock availability could change between publication deadline & on-sale date due to circumstances beyond
our control. Please check with our stores for latest avallability & prices.
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AUDIO FS’CM E_)’(_plained —DonRost. . ............. Dec ... .67
peed Transistor Radio Service
T.TFE . b . ST, TS —Terry LO’Connor . . . .. ............. Aug. . . .71
Audio Amplifiers — TimOrr. . . . ... ... ...., Aug. . . .25 Ultra-Fidetity Amplifiers — design principles
DVS05 Dynavector. . . . . ............... May. . . .25 —StaNCUMtIS. . . . . v Sept. . . 62
GFC Hadcock Pickup Arm. . ... ... ....... duly. .. .13 VCT — J E Morris, Wellington, NZ . . . .. ...... Oct. .. .34
High Quality Recordings. . . . . ... ......... Oet- 4. w21 VFETS for Everyone — Wally Parsons . . . ... ... Jan . .. .37
Neutrik Audio Tracer. . . . . . ............. June . . .21 VFETS for Everyone —Part 2. . . . ... ....... Feb. .. .53
New Recorders for Metafine Tapes. . . . . ... ... Sept. . . .23
EINTEChCS Ny ' s W o'h T 5 =i > b eI ola 1o & May. . . .23
Nightingale NM1 . . , . . . » 15| ImaBr i dal b el ks June .. .19 GENERAL
PLC'6O0 — PIONBEr s s v niy sres bib ire BRTE L% Fu o July, .. .22 i
Petanger Parametric Equaliser. . . . . ......... Apry ., . 28 SICE ¢ , PATET ol
Radiometer BKF 10 . . . .. .. ............ May. . . .27 Automotive Electronics for 1978
Reality —Wally Parsons . . . . .. ........... Dec. . . .21 —Kludvigsen. . .................... Apr., . . .13
SME Series |11 — a close look — John Gardner . . . .Feb. . . .21 Brains and Computers — S McClelland . . . . . .. .. Dec. . . .31
Shure Octave Analyser. . . . .. ... ......... Mar ., .. .19 CBElere Nt ;5 3 -« o b™ vr iy v rue e e dan ., . .72
Spectrum PlanningPlea . . .. ... .......... Mar. . . .18 CatalogueSurvey . . .. ... ... ......... . Nov. .. .42
Technical Innovation — the Third CES. . . . .. . . . Aug. . . .14 Chess Goes Electronic . .. ............... Jan . .. 13
Telefunken M15A studio tape recorder . . . . . . .. Nov. . . .2t Computer Glossary — John Caffrey and
The problems of Pirated Recording Charles J Mosmann R e e Nov. .. .93
— Roger Harrison . . . . .. ... i Mar. . . .27 Dgep Space Communications — Brian Dance . . . . . July. . . .27
Transmission Line Speakers . . . . .. ......... Jan . .. .19 Displays — the state of the art
ve Speedlinnl e i i n s cim ko g o' s o Jan . . . .17 — Ass/Prof PetgrSydenharr) = 2 SRS = e Sept. . . .81
Ultra-Fidelity Amplifiers — design principles European Satellite Communications
EmOtAICUrtler s« sglh e sy Fons o yRos o 8 el Sept. . . .62 ~BrianDance. ..................... Mov ;. 2
Flying the Space Shuttle. . . . . . . ... ....... May. .. .12
Further Education in Electronics — S Holliday . . . .Nov. . . .33
COMPONENTS Getting into Short Wave Radio — Bob Padula, . . . . Oct. .. .50
Inside Information from Ultrasound
e 5 . ¢ X . o e — Dr PN T Well, Bristol GenHosp . . . . ...... Mar . . . .41
Electrets in Audio — tan Sinclair . . .. ... ... .Aug. .. .33 It Goes and GEOS — Brian Dance. . . . . . . . . . . . Oct....14
Seif-resonance in Capacitors. . . . ... ........ Mar. . . .80 Nimbus Sateflites Monitor the Earth
VCT — J E Morris, Wellington, NZ . . . . ... .. .. Oct ... .34 —Brian Dance . . . .. .. ... Dec. .. .62
VFETS for Everyone — Wally Parsons . . . . ... .. Jan . . . .37 OTH-B Radar — In defence of Australia
VFETS forEveryone. . . . . .. ... ......... Feb. . . .53 B (o) I paree S e L . LraEaD = 4 3835
Pioneer Spacecraft prepares for Venus voyage :
S Brian DEIER s & » |y b s-Wiels v w Hamvesle Bu b s June . . .1
COMPUTERS Propagation —acloserlook . . .. .. ......... Apr. .. .93
TITLE DATE PAGE Propagation — a closer look — Part 2. . . .. .. ... May. . . .81
ACS-8 — John Whitlock . . . .. ... ......... Nov. . . .101 Propagation — a closer look — Part 3
Comprehensive Z-80 Driver for —~ Roger Harrison . . . . .. .............. July. . . 112
the ETIGAOVDU . . .. .. .............. Ot oy + 235 Robots — Brain Power — Dr Michael
Computer Glossary — John Caffrey and Larcombe, Warwick Uni . . . . ... ....... .. July. . . .41
CharlesJMosmann . . ... .. .60t uuton ... Nov. . . .93 Robots — How to Build Your Own
Bl L R A T e Nov. . . .105 — Dr Michael Larcombe and
Noting down Music by Computer Ass/Prof Peter Sydenham. . . .. ... ... ..... Aug. . . .40
3 P Mars; Aberdaen; = .o . il Taldie s i o L Mar. . . .79 Robots — the Facts — Ass/Prof Peter Sydenham . . .July. . . .34
RONBI 5107 BUSTYS o o s ki e o el e June . . .51 Shqrtwave Receiving Antennas . . . .. ... ... .. June .. .85
EYNErtek S Y e a1t . & s s T e T ] Nov. . . .105 Shuttle Communications — Brian.Dance. . . . . . .. Sept. . . .14
jTandy ‘efTRS:80. (e i o W s lol. oo i 4/ May. . . .63 Spectrum PlanningPlea . . . .. ............ Mar o .« (18
Technico 9900SS — Product Review . . . . . . .. .. Jan . . . 65 The Marisat System. . . . .. ... ........... Dec. .. .45
The Seattle Computer Products, Inc. The Strange Case of Circinus X-1. . . ... ... ... May. . . .10
— Model 24-101 16K RAM Board. . . .. ...... Aug. . . .89 UHF CB Antennas — Roger Harrison. . . . . .. ... Feb. .. 62
The Thinker Toys Econoram 111 — Les Bell . . , . . . Dec. .. .41 Zoonyaman — a Game for People and Computers . .Aug. . . .74
Zoonayman — a game for people and computers . . .Aug. . . .74
DIGITAL ELECTRONICS PRODUCT TESTS L
TITLE DATE PAGE ;'TtER AL TE &
o ) . : - ook Review — Electronics edition);
Digital Electronlc’s’by Experiment —.'l:’an sénda"' % .Xlar. n ;g and Programmable Calculators. . . . . . ... .... Sept. . . .127
o B Part """ 2L Book Review — Master Handbook of Ham
A3y 4 May. . . .45 Radio Circui A 126
= By sty el e June . . .78 adio Cquu:ts CTule = Dy 4 2% v W b e ug. . ..
" —iPETB July 46 Chroma-Chime — Review . . . ... .......... Apr. .. .97
n Evpartauty - ol Au £ iy ‘94 DN BOE DY NEEtHN 3 s 5% o' = £ w b = 5 54 + s b May. . . .26
R R 1G5 B e FM320 — Review. . . ... ............... Apr. .. .96
i Sant 7, .l - Sept. . . .102 - B R ek -
- = Phryig Oct 96 GFC Hadcock Pickup Arm. . . ... ... ....... July. . . .13
7 oam n et ) R T R ik High Quality Recordings. . . ... ........... Oct ... .21
IR0, |, g it Nov .86 '9 - 2 % .
Microelectronics — Review. . . . . . .. ... ..... Apr. .. 97
Neutrik Audio Tracer. . . . . . ... ... ....... June . . .21
Nightingale NM1 . . . . .. ... ... .. .. ....,. June . . .19
ELECTRONICS TECHNIQUES PLC590 —Pioneer . . . . ... ............. Juiy. . . .22
TITLE DATE PAGE Petanger Parametric Equatiser. . . . . .. ....... Apr. .. .25
Audio Amplifiers — TimOrr. . ... .. ........ Aug. . . .25 Radiometer BKF 10 . . . . . ... ... ........ May. . . .27
Designing Oscillators — Tim Orr. . . . . . ... .. .. June .. .69 SME Series |11 — a close look — John Gardner . . ., .Feb. . . .21
Designing Oscillators — Tim Orr (reprinted). . . . . . Dec . .13 Shure Octave Analyser . . . . . ... .......... Mar. .. .19
Electrets in Audio — lan Sinclair . . . . ... ..... Aug. . . .33 SYMEFEIE SY Mg g 15 mid m = a1 » sirslia F eoineia w4 Nov. . . .105
Fast Fourier Transforms — E J Hughson. . . . .. .. Oct . <+ .90 Tan Y TIRSEED] o o v o0 varsmmi Bl s Y . s =l May. . . .63
One Armed MPUI — John Miller-Kirkpatrick . . . . . Feb . . . .81 Technico 9900SS — Product Review . . . . . .. ... Jan . . . 65
Op-Amps —TimOrr . . . ... ... ... ... July. . . .62 Telefunken M16A studio tape recorder . . . .. ... Nov & W20
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The Seattle Computer Products, Inc.

— Model 24-101 16K RAM Board. . . . . ... ... Aug. .. .89
The Thinker Toys Econoram 11} — Les Bell . . . . .. Dec . . . .41
TwoSpeed Linn. . . . .o v v v v v an s s me v s Jan . & .17
DATA SHEETS
TITLE DATE PAGE
ICL 8063 Power Transistor Drive-Amplifier

INTRTSIl . wmh = ww g vt o Ky = e e Aug. . . .60
ICM 7208 — Intersil o o v s s o0 s v n v w052 s e May. . . .52
ICM 7555 — Intersil . . . o v v v oo v v v v 000 ke Nov. . . .59
LM 828 — NAtONal i « i = a s m ol anasy » vIP=m i Dec. .. .78
MCMB574 —MOtOrola . . . o v v v o o v o au s v s - Apr. .. .40
MM 5837 — Noise Source — National . . . ... ... Feb. .. .74
MM 67160 — Standard Timer and Controller

~ National = STAC. v+ « v s v b s w s va . sle ais Nov. . . .60
NLS 4944 — Universal LED — National . . . ... .. Mar . . . .67
SN 76477 Sound Effects Generator . . . . . . .. .. Feb. .. .72
TL 080 — Family Bifet Op Amps T1 . . . . . ... .. Jan . . . .58
PROJECTS
TITLE DATE PAGE
071 . . .Tape Noise Limiter . . . . . .. ... ... .. June .. .46
072. . .Two-Octave Organ . . . . .. .. . ... .« June .. .40
136 . . .Linear-Scale Capacitance Meter . . . . . . . . Mar. . . .11
137 . . .Audio OscillBLOr. « « '« v iidus s + o 4 & =8 May. . . .35
138. . .Audio Power Meter. . . . . . .. .« .- Nov. . . .76
139 . . .SWR/Power Meter — Roger Harrison

and PhilWilmit. . o 4% o « "hg'd s . « B ma'E May. . . .75
140 . . .1 GHz Frequency Meter — Timer
— Part 1 — Circuit Details . . . ... .... Mar. . . .85
140 . . .1 GHz Frequency Meter — Timer
—Part2—Construction . . .. .« .. ... Apr. .. .77
248 . . Rain Alarm , .- b« v m gip h= s m ¥+ » - ApTe = 4160
248 . . .Simple 12V to 22V Converter. . . . . . . . . July. . . .94
318. . .DigitalCar Tacho . . . . .. ... 000 v o July. . . .51
319, . Vari Wiper Mk2. < .« « 5w rs 5,00 =9 5 m= Sept. . . .40
483 . . .Sound Level Meter . . . . . .. . ... Feb. .. .28
487 . . .Audio Spectrum Analyser (Scope display). .Feb . . . .12
489 . . .Audio Spectrum Analyser 2 (LED display) .Apr. . . 62
490 . . .Audio Compressor . . . . . .« ¢« « v o s o - Dec. .. .81
§50. . .Digital Dial. . . . ... ...« Aug. .. 66
661 .. .LightChaser. . . . . . .« .o v a e Sept. . . .47
852 . . LEDPemdait . o e » a5 o s ls a s ballW o Sept. . . .33
653 . . .Tape Slide Synchronizer. . . . .. . ... .. OCitye = 269
665 . . .Light Activated Tacho . . . . . ... ... .. NOY o1y w70
656 . . Wind Meter . . . .« i« v v s o v pvmasen Dec. .. 66
687 ... .UFODetector. . . . . .« v vt e v v v v v May. . . .18
588 . . .Theatrical Lighting Controller
Part3 — Construction. . . . . . .« « .« o+ Jan . .. .31
6588 . . .Theatrical Lighting Controller
Part4 — Final Details. . . « ¢ g« g ¢ . . . . Mar . . . .47
6590 . . .Digital Stopwatch. . . .. .. .. .. ... .. Oct....74
591 . . .Up/Down Presettable Counter. . . . . . . .. July. . . .56
692 . . .Light Show Controller . . . . . .. ... ... Aug. . . .51
593 . . .Colour Sequencer. . . . . . - « . « s+ o s - Dec. .. .89
605 . . .Temperature Stabilizer Log-Exponential
Converter, s » 4 4's = % n s g llia « & « o "W Sept. . . .54
634 . . .8080 Educational/Prototyping Interface
— Dr P F Goldsborough. . . . ... ... .. July. . . .105
634 . . .8080 Education/Prototyping Interface. . . .Aug. . . .80
637 .- .CUTS Cassette Interface . . . . . . ... ... Jan e 4 w25
638 . . .EPROM Programmer — N D Hammond . . .July. . . .85
639 . . .Computerised Musical Doorbell
— T Longand T Wooler. . . . ... ..... Mar. . . .68
640, . .S100 VDUw'a s wroipis s o,y gk g, 5o bl Apr. .. .32
640 . . .S100 VDU — David Griffiths
and Lad BoM 4.0 s b s sk v n i gee oy May. . . .89
640 . . .S100 VDU ~ David Griffiths . . . . . .. .. June .. .57
641 . . .S100 Brinters ikt e wii ars mib s 2 Bl=rarHle Sept. . . .89
650 /. STACTIMEr. & ik & « sl el s o0 Bowie i Nov. . . .51
714 . . .VHF Log-Periodic Antenna
Roger Harrison . . . . .. ... ... Feb. .. .45
714 . . .VHF Log-Periodic Antenna — Part 2
— Roger Harrison . ... ... ..o Mar . . . .33
716 . . .VHF Power Amplifiers — Part 2 . . . . . .. Jan . . . 51
PaTS 5 s ma him Feb. .. .66
717 . . .Crosshatch Generator. . . . . . . « . v« « ¢+« May. . . .69

718 . . .Short Wave Receiver . . . . .. ... .. ... Oct. .. .42
719 . . .Field Strength-Power Meter . . . . . .. ... Nov. .. 64
SO0 . . . SHEEPS ¢ 5a Vs s s ldes el d-aei=isH = Jan . .. .45
810. . .StuntCycle TVGame . . ... ... .. ... June . . .31
811. . TVTKEMINE o 5 by o« b o aaaull ra o Oct. .. 66
812.. Wheelof Fortune . . . . ... ...« . «s . Dec. .. .73
ERRATA

ETI 716, Jan 78, p. 51 — VHF Power Amplifiers, Part 2
Parts List — 40W Stripline Amp

Cin 680-1000p ceramic

C1,C4 47p metal-clad mica cap

G2 G2 100p metal-clad mica cap

Cs, C8 two each 200p metal-clad mica caps
Cc6 200p metal-clad mica cap

C7 82p metal-clad mica cap

c9 150p metal-clad mica cap

ci10 68p metal-clad pica cap

c11 33p metal-clad mica cap

Cc12 680-1000p button standoff cap

C13, 15, 17 1500p ceramic

C14, 16, 18 1u 25 or 35 V DC tantalum
R1, R2, R3 15 ohm, %W resistor

RFC1, 2, 3,

7,10 printed inductors, on PC board
RFC4,5,6 4.7uH moulded RF choke

RFC8, 9 5 turns, 18 or 20 gauge tinned copper of enamel wire,
6mm i.d., 15mm long

SL1-9 50 ohm stripline

Qi CTC B3-12

Q2 CTC B12—-12

Q3 CTC B40-12

ET1 483, Feb 78, p. 28 — Sound Level Meter

Some nonlinearity occurs in the meter circuit due to the offset
current of IC3. It is recommended that this IC be replaced with a
CA3140 (same pinout) and C14 be deleted (it is not required with
this IC).

ETI 132, Feb 77, p. 45 — Experimenter’s Power Supply

A few errors in the 132 Power Supply slipped past us (and all but
one of the readers who built it!). In the parts list, ZD1 and ZD2
have been transposed, and RV1 should be 10k. On the overlay
diagram, R1 and R2 have somehow been transposed, but they
are of the same value, so the operation of the circuit is unaffected.

ETI! 136, Mar 78, p. 11 — Linear-Scale Capacitance Meter

In the parts list, R2 is omitted — is should be 120R. On the circuit
diagram,R7 should be 1k,R8 should be 10k, and the battery polarity
is shown reversed. The orientation of 1C2 shown on the component
overlay is incorrect — for a 78L12 the flat should face to the right
of the drawing, while for a 7812 the flat metal back of the TO-220
pack should face to the left. The markings on the printed circuit
board are correct. R7 to R12 and the pilot lamp connect to the
point marked ‘+12V’ on the overlay. The common connection to
switch S3 should be taken from the point marked ‘red terminal’ on
the overlay.

ETI 581, Jun 77, p. 36 — Dual Power Supply

Some readers have had problems with failure of low powered regul-
ators when using loads connected between the positive and negative
outputs. This is caused by one filter capacitor discharging before the
other switches-otf an¢ the load pulling the output of the regulator
into reverse voltage. This can be prevented by adding diodes
(1N4001, 1N914, etc.) across the outputs to limit any such voltage
to 0.6V.

ETI 319, Sept 78, p. 40 — Vari Wiper Mk 2

An error was made in the circuits of the SCR output version of the
vari-wiper. As shown, a wire is connected from the supply line to
the self parking contacts on the motor. This wire is not used for
wound field coil motors and should be left out of the circuit.

Continued on page 59
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LOW COST DIGITAL TAPE
TRANSPORT SYSTEMS

NEW ELECTRONIC READ/WRITE TAPE SYSTEM NEW PS-48C THERMAL PRINTER

gEegen '
~grm-g\ {{

»
L=

. -
With keyboard, PS-48C serves as a full-dupiex, bit-serial VO terminat.

The PS-48C is a state-of-the-art interactive printer designed to be used with all
popular micro-computer systems. Mostek's F&3870 singlechip microprocessor
makes possible a versatile interface/ controlleg,

The Micro Read/Write Digital Data Storage System is a compiete digital input/ output
system designed for use In storing and retrieving digitat information.

For readabilit% cost effective design, and striking appearance,

ROMTECH MICROCOMPUTER the_ .E/EOO Series Microprocessor Display
MODULE 1B :

DE.'248 Intel !l 3ent Random Rees Diseia,

The DE/200 Series Random Access Micro-Displays have been designed expressly for
today's microcomputer environments to satisty the most demanding display requirements.
With the 10, 20, 32 or 40 character position Micro-Displays your system messages will be
clear and readable even at distances of up 20 teet (DE/220), under high ambient hight
conditions. The uniquely attractive Displays utilize low power consumption fluorescent
technology. Characters are always uniformiy bright and sharp, with no matching or atlignment
problems.

Containing: 1 6800 MPU with 6875 crystal controlled 1 MH2 clock circuit 1 6820 PIA Quote AEE E. 318 on Read g
with 16 parallel VO nes 4 handshake control Iines 1 6522 VIA as 6620 but including Stock UceIAPE n Reader Service Card
2 16 bit programmable timers and serral VO shift register as well as advanc g 0C CRYSTALS
interrupt control handlm%'vacumes 2 6850 ACIA's with independently sclectabls 1.000 MHZ
baud rates utilising 1 COM 5016. One of these serial ports is RS 2321 mpatibic 1.8432 MHZ
2214 statc RAM (1k x 8) §
1 3539|wr$epe static RAM‘ (256 x 8) ;8228“‘:52 Quote AEE E. 319 on Reader Service Card
Sockets for 3K bytes of 2708 type EPROM 8.000 MHZ
The bus 15 Molorola - EXORciser 1 compatible and fulty butfered P MHZ
Romtech Microcomputer Module 1A 12.000
As above, but Instead of tne two 6850 ACIA’s 1t containg afurther 2 PIA § expanding 32.000 MHC
the parallel VO capability to 64 lines and 16 control lines
PRICE: Microcomputer gdule 1A andS|B $395 plus tax each
Also available 24K static RAM Module $595 plus tax each
Future product reieases Floppy Disk Controller. VDU Controlier elc ROMTECH UV EPROM MODULE
All Romtech Modules carry conditional 12 month warranty * EXORCISER BUS compatible: * Configuration 16K (2708), 32K (2516), 64K (2532).

OTHER MODULES TO BE RELEASED:

[ - -
Romtech 9 Siot Motherboard
Floppy Disc Controller. VDU Controller
Semiconductors:

SPECIFICATIONS Largerange of TTL, LSTTL, Linear Interface, Voltage Regulators Power Bridges and 6800 famity
Rating . . . 50V DC 100mA without switching Microprocessor Chips available at competitive prices.

5V DC 100mA with switching PROM Programming Facility

25V DC  25mA with switching Avaitable at Plant for complete range of Harris Generic Fuse Link PROMS 76XX family and UV

Contact resistance .. . less than 50m a1 2V DC 10mA  erasable PROMS, 2708 efc.

Insulation resistance . . . more than 100M a1 100V DC ~ COMING SOON: “ULTIMA Ii” by ROMTECH

insulation voltage . . . 500V DC for 1 minute A complete processor system designed for Business, Development of 6800 Software and the
Electrical fife . . . more than 10,000 switching Home Enthusiast.

Features:

Honeywell solid state keyboard,

Motorola 8" monftor

Dual 8" Floppy Discs,

Optional Micro Tape Transports,

48K Static RAM,

BASIC on disc or cassette

Programme development software including trace disassembler and complete debugging
software.

REMYERH asv. ctmarres

Office/factory: STC complex

PO Box 446 Campbelltown NSW 2560 Australia Moorebank Ave.
Telephone: 6014511 Telex: AA 27064 LIVERPOOL
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INDEX

19 : : CONTINUED FROM PAGE 53

ETI 632, Feb 77 — VDU, page 77, Interconnections
V7-C18 (Not V9-C18)

C2-84 (not C2-B3)

C3-B3-B25 (not C3-B4-A26)

B15-A22 (not B15-A23)

B21-A23 (not B21-A22)

+5V-C9 (not C8)

0V-C8 (not C7)

—-12Vv-C?7

M2-B25

Testing page 74 — Also connect —12V

ETI, 712, June 77 — CB Power Supply, page 58, Parts List

(Blg and Q3 have been transposed, i.e. Q2 is a 2N3055 and Q3 is a
140.

19 : 8 CONTINUED FROM PAGE 57

8080 Octal Monitor Program, Dec 77, p.95

A section of code was unfortunately omitted from page 95, between
locations 234 and 250 of the second page. It is reproduced here
with apologies to the many frustrated programmers who are out
there, and thanks to the chap who brought it to our attention.

234007 RLC

235-346 003 AN T3 .MASK OFF ALL BUT 3 BITS
237-366 260 ORI 260 :FORM ASCH DIGIT

241-315 362 377 CALL PNT PRINT FIRST OCTAL DIGIT
244175 MOV AL MOVE L TO ACCUMULATOR
245-017 RRC ROYATE RIGHT 3 TIMES
246-017 RRC

247-017 RRC

250-346 007 AN T MASK OFF ALL BUT 3 BITS
h

INTERNATIONA

Synergistic
Beer |
Drinking

-
4 A

On the second Wednesday
of each month, at about
6 p.m., the ETI staff and
readers meet at the Bays-
water Hotel, in Bayswater
Road, Rushcutters Bay,
(just up from the Rush-
cutter Bowl) to discuss

electronics {or anything)
over a few beers. Why

don‘t you come along?

lectronics today

<
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Just some of the books from the biggest range of radio and electronics
books In Australia. 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:

World Radlo and TV Handbook 1979. .$15.95

ARRL Handbook 1979 Edition

avallable now) . .$13.95
.5.G.8. Handbook (new Edition) Volume 1. ...821.85

R.5.G.8. Handbook (New Edition) Volume 2 . $18.90

Reference Data for Radio Engineers Snew Edition) (1.7 ol - . $40.50

Radio Handbook — 20th Edition (William Orr) . $26.50

An Introduction to Microcomputers — Volume 1 — Basic Concepts ﬁdam Osborne).$13.50°
An introduction to Microcomputers — Volume 2 — Some Real Microprocessors (Adam

Osborne) .
An Introduction to Microcomputers — Volume 3 — Some Real Support Devices (Adam

Osborne .$19.00
Accounts Payable and A ts R b (Adam Osborne) .824.40
General Ledger (Adam Osoborne} $20.80
280 Instruction Handbook (Scelbi) .$7.60
M6800 Microprocessor Applications Manual Motorola) .$16.70
6800 Programming for Logic Design (Adam sbome‘ $15.85
8080 Programming for Logic Design {Adam Osborne .$12.55
Weather Satellite Handbook . $7.80
VHF Antenna Handbook . .87.80
IC OP-AMP Cookbook {Walter C. Jung) .$17.50
TTL Cookbook (Lancaster) $12.95
TV Typewriter Cookbook {Lancaster) .$14.20
CMOS Cookbook {Lancaster) 1st Edition 1977 .. $14.25
Active Filter Cookbook {Lancaster) .$20.25
IC Timer Cookbook {(Jung) $14.00
The Cheap Video Cookbook {Lancaster) . §7.95
Transistor Specifications Manual — 8th Edition $9.90
Australian Electrical Wiring Theory and Practice (Pethebridge & Williams) $11.45
Electronic Components and Materials {Phllips). $3.95
American Radio Relay League Publications:
Hints and Kinks for the Radio Amateur. $7.20
The Radio Amateur's VHF Manual $7.20
A.R.R.L. Antenna Handbook $8.80
Understanding Amateur Radio $8.80
The Radio Amateur's License Manual .86.20
A Course in Radio Fundamentals . §7.20
Specialized Communications Techniques for the Radio Amateur $7.20
FM & Repeater for the Radio Amateur. $7.20
Single Sideband for the Radio Amateur $7.20
Ham Radio Operating Guide. $7.20
Electronics Data Book N . $§7.20
Solid State Design for the Radio Amateur ...$12.80
Learning to Work with Integrated Circuits. .$4.00
Getting to Know Oscar from the Ground Up $6.20

Microcomputers/Microprocessors Books:
Microcomputers/Microprocessing: Mardware, Software and Application (Hilbsuzrg 580.

Julich)
Microcomputer Primer §Wa|te & Pardee) $10.75
How to Buy and Use h and Micrc s (W. Barden, Jr.) $13.50
How to Program Microcomputers (W. Barden, Jr.) . $11.95
The 8080A Bugbook Microcomputer Interfacing and Programming (Sams publlcéag
s14

Begnﬁner s Gulde to Microprocessors (Charies M. Gﬂmore) 57 95
Gening j with Micr puters (Lou Frenzel $11.95

ding Mi and Small Computer Systems (Sceibi publication) SIS 40
The Sceibi Byte Primer {Ed. Wadsworth & Helmers) $16.80

Howard W. Sams Publications:
— A Prog Learnln?
Course - Volume 1 — Basic Semiconductor and Circuit Principles (Robert J. Brite) .$7.75
Tr%\sts or F ndamenllala — A Programmed Learning Course — Volume 2 — Basic Transl7st?r
ircuits & harles

Transistor Fundamentals — A Programmed Learning Course — Volume 3 — Electronic
Eoulpment Circuits (Martin Gersten) .87.75
— A Prog d Leaming Course (Louis Schweitzer & Reginald H.
Penislon) 87.75
Other Titles
The ABC Book of Hi-Fi/Audio Projects .. . .56.95
A Beginner's Guide to Desigi and Buildini istor Radios (R.H. Warring).......87.10
111 Digital and Linear IC Projects (Don Tuno‘ . $7.95
Acoustic Techniques for Home and Studio (F. Alton Everest) $9.25
AF & Dlgnal Test Equipment You Can Bulld {Ed. by Wayne Green) S7.
Fire & Theft Security Systems — 2nd Edition (Byron Weis)..... $9.95
Build-it Book of Digital Electronic Timepieces {Robert Haviland) $9.25
Building Hi-Fi Speaker Systems (Philips). $3.95
Color Television Theory {Hutson $15.40
73 Dipole and Long-wire Antennas (Edward M. Noll $7.80
73 Vertical, Beam and Triangle Antennas (Edward M. Noll) .87.50
World DX Guide — 1st Edition (Ed. J.M. Frost). .89.95
The Radio Amateur Anlenna Handbook {Orr & Cowan) .$8.20
VHF Handbook for Radlo A s (Brier & Orr). .$7.00
The Complele Handbook of Public Address Sound Systems (F. Alton Everést) . $11.30
The H of Tel and A ies (John Sunier) $14.00
Amateur Radio Technlques — 6th Edition (P. Hawker) $9.35

For mail orders please add: $1.40 Local $1.75 Interstate

McGILL'S AUTHORISED NEWSAGENCY PTY. LTD.
187 Elizabeth Street, Melbourne. Phone: 60-1475-6-7
Prices Subject to Alteration
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S E IVECOXN VICROCOMPUTERS PTY. LTD.

AUSTRALIAN MANUFACTURERS OF MOTOROLA COMPATIBLE PRODUCTS

CRT-01 VIDEO INTERFACE

$285

LUS TAX

This powerful unit has been
designed to efficiently in-
terface the memory of
Motorola compatible sys
tems directly to a CRT dis-
play. It is software driven
and with appropriate prog-
ram can be made to emu-
late the majority of func-
tions of currently available
intelligent terminals.

® No page buffer — the card has a line buffer that is continuously refreshed from
processor memory on a DMA basis; a) Phase 2 when CPU VMA is low, or, b)
Phase one. This is completely transparent to the processor resulting in a
flicker free display without halting or stowing processor.

o Displays up to 32x2k pages simply by changing contents of 8 bit page register.

o Hardware scrolling controlled by scroll register. *

o Displays full 128 ASCll character set. (Control characters optional).

o iiverse video (may be mixed with normal video).

o Coarse graphics. :

o Link programmable character/line (48, 64, 80).

o Link programmable lines/page (20, 22, 24).

o Additional line at bottom of page for status information — uneffected by scrolling.

o Dot rate controlled by phase locked loop — automatically adjusts to different formats.

32K STATIC RAM: $569 KIT

o Motorola Bus compatible

o Low power — 2.5 Amps

¢.300nS access

o Fully static operation

o Buffered address, data and control lines

o Power rails in grid network for improved
noise immunity KT

o 4 x 8K blocks — individually addressable
— each write protectable — may be 32K $569
removed from address space if not 24K 469
required 16K 359

o Multi-phase operation — the module 8K 249
allows access duting phase one and phase No Rams 145
two — ideal for multiprocessing or DMA
channels

o Page mode operation — allows system
expansion to 1 Megabyte
o Quality PCB with solder resist

SEMCON RACKING SYSTEM

o Sturdy aluminium construction

o Blue anodised finish )

¢ Accommodates 8 Motorofa Bus
compatible cards

o Tin plated backplane with ground
plane on one side

0 843 x2x0.156" edge connectors

$143

(884 for rack without connectors)

PIA MODULE
CMS 9620

o Motorola Bus
o Up to 8 PIA’s allowing 128
10 lines
o Occupies 32 sequéntial
addtesses

allowing efficient Interrupt
handiing
$149 without PI1A’s (price

ACIA MODULE
CMS 9650

o Motorola Bus

0 8 ACIA's

o RS232interface on each
of the eight channels

o 14 baud rates available

$255 assembled
$219 assembled with 2
ACIA's

6850 — $7.50 $179 fully populated

6820's — §7.50

does not include flat ribbon)

.%‘" 8K/16K EPROM

MODULE
B B
(=

o Motorola Bus
o Up to 16 2708's
it o Can be inltialised for 8K
! or 16K of address space
r=r ® -5V generated on board

:
Ji | i & -
R $135
e . EPROM’S to suit: 1108$13.50, 9
L1 to 16 $12.50

e

6800 MULTIPROCESSOR MODULE — available soon

o 12K ROM using 2516's

# 2516 EPROM Programmer

o 4K Statlc RAM

® 2 ACIA’s with RS232 interface

o 16 Parallel in and 16 Paraliel out
chanpels

o Programmabie Timer with 3 16-bit
counters

o Interrupt controller

® Each modute has one 6800 processor with bus contention logic to permit
up to 10 moduies to play into the one bus, ie, various processors can be
dedicated to special tasks for very elficient computing

o 1 Megabyte Addressing — on-board memory management unit permits
addressing of 1 Megabyte of system memory

o 2 local busses on card to communicate with additional memory

(Preliminary data — subject to change without notice)

INTERSIL 7106 EV KIT

This unit has appeared as a project in both EA and
ET1. Due to popular demand we are re-ordering a
limited quantity. The kit has all the parts to
produce a 3% digit liquid crystal DVM.

$32.50 plus tax

(Please aliow at least 6 weeks dellvery)

6800 Bus Wire Wrap Board — $45

2114’s 300nS low power - 1-100
$5.99 ea. SPECIAL (Ends 5.5.79)

74LS374 octal latch — $1.85
81LS95 octal latch — $2.10
555 Timer — 25¢

8726 — $2.20

128 AC11 C.G. with on-chip’shift register §15
2102 LF 1K x 1 RAM’s — $1.35
Monsanto Rectangular LED’s 50c ea

7205 Stopwatch IC — $15

7107 32 digit DVM chip — $15

Z-80 4MHz CPU — $19.50
8080 — $9.50

SEIVICON MICROCOMPUTERS PO Box 61, Pennant Hills, 2120. Tel (02) 848-0800

Add 15 percent S/T If applicable. Postage: $1.50. Fragile & goods over $100 sent courier on freight collect basis.
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A look at the
Exidy Sorcerer

Dick Smith is now selling the Exidy Sorcerer personal computer. How

good is it? Phil Cohen has the answers . . .

THE SORCERER is a Z-80 baseq multi-language system. It
comes as a moulded plastic case containing CPU, RAM,
monitor, keyboard and modems for TV and tape recorder.
The price is somewhere around $850. A socket on the side
of the case allows the insertion of 8K of ROM in a cartridge
form.

The ROM cartridge looks very much like an 8-track tape
cartridge — except that it has an edge-connector at the
business end. The sockets at the back, as well as TV and tape
inputs and outputs, include an RS232 interface and a parallel
interface with handshaking. The whole thing can be carried
under one arm (although at its price, | wouldn't recommend
it), and looks very smart indeed. The video output produces
a rock-steady picture giving 30 lines by 64 characters. The
characters set includes upper and lower case alphanumerics
and full graphics set including clubs, diamonds, hearts and
spades! There are three shift keys:

SHIFT produces the upper case alphabet;

GRAPHIC produces the full graphics set; and

CONTROL produces ASCII control characters such as form
feed, carriage return and bell. Pressing SHIFT and GRAPHIC
together gives the user-defined character set stored in RAM.
This can be altered from BASIC or machine code to give a set
of 64 8 x 8 dot matrix characters. It is also possible to re-
define the graphics characters in the same way, giving 128
possibilities.

There are two RESET keys — as a safety feature. Only
pressing both at once has any effect. It's little tricks like this
that make a machine a pleasure to use. There's also a REPEAT
key. Normally, a REPEAT key has to be pressed while
pressing the character to be repeated. This one’s different —
when pressed, it repeats the last character to be input; this
saves the trouble of pressing SHIFT, GRAPHIC, a letter and
REPEAT all at the same time.

Back to BASICS

The BASIC comes in 8K of ROM — this may not seem like all
that much, but it's Z-80 code, remember!

With the BASIC ROM cartridge plugged in, pressing RESET
will give the impressive message:

31976 BYTES FREE.

This is the amount of space available for storing programs,
variables or whatever. This is enough for a floating-point
array with just under 7 000 elements!

The version of BASIC is similar to that found in the
Commodore PET — not surprising since both BASIC's were
written by the same software company. The Sorcerer uses
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standard BASIC line-replacement editing with a colon separa-
ting statements on the same line. One thing we found out
early on, though, is that the Sorcerer does not like long lines.
On occasion we have managed to ‘crash’ the system com-
pletely, requiring reset to get any response. This can be
achieved by INPUTting a string longer than one line. When
writing a line of a program, the Sorcerer will accept up to two
lines of text but will ignore the second line! Although this
seems like a major bug, it should be borne in mind that the
Sorcerer's lines are 64 characters long and so most programs
will not cause any problems.

The system supports the usual commands, such as LIST,
RUN, CSAVE, CLOAD (with file names), CONT and NEW. In
addition, it also enables the saving and reloading of numeric
array files from cassette. Another command allows the user to
set the number of nulls which are sent to an output device
following a carriage return-(e.g. to allow a printer head time to
return),

Variables

The variable types are: floating point, string and array. There
are no integer variables! Presumably, with 32K of memory
to play with, the designers decided that most users wouldn’t
need the saving possible by using integers rather than floating
point numbers for large arrays. The arrays can be of up to
12 dimensions (in theory, there’s no limit — but with a float-
ing point array with each dimension’s subscript range equal to
2, 12 dimensions gives 4096 elements).

The string variables can hold up to 255 elements each and
the floating point range is 6 significant figures with a range of
1.70141E38 to 2.93874E-39. The six significant figure limit
does not, however, apply to arithmetic:

10 A=11111111111

20 B = 100000000000

30 PRINT A

40 A=A-B

50 B=B/10

60 GOTO 30

RUN

111111 E+ 11

111111 E+10

1.11112E +09

1.11121 E + 08

etc.

The results of the above run show that the actual arithmetic
accuracy is 7 significant digits. The fact that the ‘noise’ digit is
a 2 rather than a zero leads us to suspect that the storage is in
a binary representation of some sort, rather than BCD.
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s Centaur Industries
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g n " PO Box 37243, Winnellie, N.T. 5789.
ﬁ "IE s“m SPH:IM'ISIS 29 Mg)i(gs Cr. Stuz;ptnlgarl:. Ph (089) 81-2505
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. )
ATTLE COMPUTER PRODUCTS, ING. © z:o0s no s
7 " . Z80-CPU................. .§19.95  TPU Tech. manual . 11.20
hNCE S-100 static RAM. Top quality assembled and tested boards : gggApﬁ;, u B fggg (F;IT% Tr“';" manuall ;gg
C\-ERR backed by a fyll year's warranty — will work in any known ) 78 e 14~95 ech. manual. -
\-E S-100 system: no clocks, no refresh, no problems with o 0-CTC ... craeens ' SI0 Tech. manua ....12.50
pr DMA peripherals, no "hidden gotchas™'! e (ZB0-DMA........ -49.95  Assembly prog. manuai ..........15.00
o ZBOSIO......... 69.50
16k-250 ns $375  16k-450NS..c..........o $325 ¢ 7808 CPU BOARD ....... . .$149

GUARANTEED FOR ONE FULL YEAR

S.D. SYSTEMS

Top quality S-100 kits at unbeatable prices (aiso available assembled and tested).
All boards feature sockets for all ICs, and first quaiity plated-through PCBs.

280
STARTER
KIT

The ideal choice for the beginner, this is a complete Z80
system on a board. Inciudes 1k static RAM with sockets for another 1k, powertul 2k
ZBUG monitor, extra PROM socket PLUS on-board PROM programmer. There's
also a Kansas City standard cassette interface, hex keyboard and six digh display,
twelve command keys, four countet/timer channels, two eight-bit parailei 1/0 ports,
and room for you to expand: a generous 2% x 8" wire-wrap area for custom
circuitry AND S-100 INTE%FACE WQITH POSITIONS FOR TWO S-100 EDGE CONNEC-
TORS ON BOARD.

Comprehensive documentation inciuding fyll operating and programming guides.
Power requirements: +5v at 1A, +25v at 30 ma. (for PROM programming).
ALL THESE FEATURES FOR ONLY ....... ... -

assembled and tested $399

SBC-100 SINGLE BOARD COMPUTER — much more than just a CPU board, it
combines the Z80 CPU with 1k RAM, four PROM sockets for 4k or 8k of ROM
storage, fully programmable synchronous/asynchronous serial I/0 (RS232 or 20
ma. current loop), paraliel input and output ports, 4 counterftimer channels and 4
vectored interrupts.

Replaces 3 or 4 boards in many systems!
PRICES REDUCED: KIT

$249

B <o | S ....%239

assembled and tested $369

VERSAFLOPPY FLOPPY DISC CONTROLLER — Controis both 8’ standard and 5"

minitlopples. Directly controls Shugart SA-400, SA-800; Persci 70 and 277, MFE

700/750 and.COC 9404/9406. Listings of control software are included in the price.

THE BEST VALUE IN FLOPPY DISC CONTROLLERS .$159
assembled and testsd 239

SHUGART FLOPPY DISC DRIVES

SA-400 5°* minifloppy .$379  SA-400 cable .35
SA-800 8" std. fioppy ........ .575  SA-800 cable........... .39
SOFTWARE

CP/M disc operating system — the industry standard, complete with 8080/Z80
assembler and BASIC-E plus editor and utilities, on 5" or 8" floppy disc...$125
Versafloppy control on 2758 ....50
SD Monitor on 2716 P e T, 75
280 Disc based assembier ..., 70

NEW RELEASES:
VDB-8024 VIDEO DISPLAY BOARD — Full 80 x 24 character display, complete
cursor control, forward and reverse scroll, blinking, underiine, reverse and field
protect.

Controlied by a dedicated on-board Z80, it includes keyboard power and signal
interface, plus both composite and $eparate video and sync.
KIT PRICE. N i N ......3319

assembled and tested $369

$-100 EDGE CONNECTORS — Imsal type, goid plated to suit Starter Kif and our
motherboards. . = ..$6.00

STARTER KIT MEMORY EXPANSION — set of 8 RAM chips and DIP sockets for Ik
bytes .§20.00

\

asgambied and tested $235
EXPANDOPROM BOARD — Takes either 2708 or 2716 EPROMS for up to 32k.
Comes complete with all support chips and sockets etc. (EPROMS not included). KIT
PRICE ....... ...$99
assembied and tested 189
EXPANDORAM — High density dynamic RAM, compatible with SD Systems 280
CPU boards and the Versatloppy controlfer. Designed to work with 8080 and 8085
CPUs as well, these boards come in 32k and 64k models, which can be purchased
partly populated for later expansion if needed.
32k mode! (uses 4115 RAM) 64k model (uses 4116 RAM)

Size Kit A&T Slze it A&T

8k $199 $379 16k $499 $595
16k 299 449 32k 689 849
24k 399 519 48k 869 1089
32k 475 599 64k 1049 1299

MEMTECH CO.

MEMTECH ARITHMETIC PROCESSOR INTERFACE

This unique product brings the number crunching power of the fabulous AM9511
arithmetic processing chip to the S-100 computer user. Full 32 bit floating point
muitiply in as little as 42 us. — and a full complement of transcendental functions, all
far faster than software routines.

Also avallabie Is BASIC-M, a modified BASIC-E on CP/M compatible diskette
which takes full advantage of the APU performance.

APU interface (without 9511 chip) 5159  APU with 4 MHz 9511 .$485
assembled and tested$179 assembled and tested $499
APU Interface with 2 MHz 9511..8385  BASIC-M on 8'* CP/M format
~ assembled and tested $399 floppy disc ... $29
Avallable soon: modified versions of CP/M compatible FORTRAN and PASCAL
compilers

CENTAUR INDUSTRIES

CENTAUR S$-100 POWER SUPPLY

Professional quality power supply with rugged, generously rated transformer, top
grade filter capacitors (the ones NASA use!), fully fused, transient protected, AC line
fitter — gives+8v at 224, +16v at 3A, AND+28v at 3A for floppy discs and/or PROM
programming supplies ..................................... $349

STRUCTURED SYSTEMS GROUP — Quality business-oriented software designed
for use under the CP/M operating system.

CBASIC — Runs on any 8080 or 280 system with 20k or more and CP/M.
Powerful disc access features — random and sequential files including variable
length records. Enhanced controi structures (WHILE . . . WEND, optional ELSE
clause and STATEMENT LIST improvements to the IF statement), source lbrary
facility, machine language routine finkage, powerful PRINT USING, 14 BCD digit
arithmetic for accurate financial calculations, and many more powerful features
make this the BASIC for business applications. CBASIC is a complier, so your
programs run faster, use less memory, and are much more secure against software
piracy
ON 8" CP/M FORMAT DISKETTE WITH USER MANUAL . .$99.95

QSORT — Runs on any CP/M system. A full disc sort/merge package — easy to
use and very flexible.

ON 8" CP/M FORMAT DISKETTE WITH USER MANUAL . 895

NAD— A complete name and address database system with a number of powerful
user options. Requires CP/M, 32k and a 132 column printer — it can select records
on any field including a user-definable field — print malling labels — many powerful
uses can be easilv programmed.

ON 8" CP/M FORMAT OISKETTE WITH USER MANUAL. 879

WAMECO, INC: QMB-12 S-100 MOTHERBOARD — 13 slot motherboard com-
plete with ail parts and connectors. Features extensive ground plane and termination
of all signal lines, /0 area with 3 regulated voitages.

KIT PRICE....... ey g S R $125
assembled and tested $145

Add 15 percent sales tax where applicabie — we pay postage on pre-paid orders —
orders accepted pre-paid or COD
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Exidy Sorcerer

L 4
|

The Exidy Sorcerer, pictured on Dick Smith's stand at the recent Melbourne Home Computer Show.

Statements

The Sorcerer supports normal BASIC statements: DATA,
DEF, DIM, END, FOR . . NEXT, GOTO, GOSUB, IF . .
GOTO, IF .. THEN, IF . . GOSUB, INPUT, LET (optional),
ON . . GOTO, ON . . GOSUB, PRINT, PEEK, POKE, RE-
STORE, READ, REM, RETURN, STOP.

In addition to these it supports:

WAIT Stops execution until a particular bit pattern
appears at a specified port — very useful for
interfacing with miscellaneous mechanical
hardware: limit switches and the like.

OUT, INP These allow communication via the ports.

Double-byte numbers can be sent or received.

Functions

The intrinsic BASIC functions are: ABS, ASC, ATN (arctan),
CHR$, COS, EXP, FRE (amount of memory left), INP,
INT, LEFT$, LEN (of a string), LOG (base e), MID$, RND
(random number-rectangular distribution), POS (cursor
position), RIGHT$, SGN, SIN, SPC (prints spaces), SQR,
STRS$, TAB, TAN, USR (user-defined machine code sub-
routine with one parameter), VAL. The accuracy of these
was limited by the 6-digit accuracy of the machine.
PRINT 30t2

900.001

PRINT 2M3

8192.01
The above represent the two worst errors we cound find in
about 15 mins, however, the computational accuracy in
general was adequate.
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Error Messages and Software Fragility

The error messages are a little cryptic:
?UL ERROR
or SN ERROR IN 20

for example, but they are fully explained in the manual.
Anyway, which would you rather have — massive error
messages or more functions?

Apart from long lines, the system seems quite stable —
| ‘crashed’ it on only two occasions, once by entering too
long a line on INPUTting a string and once by trying to
get back into BASIC from the monitor while the ROM was
removed! On both occasions, pressing the general reset
got me out of trouble.

User-Defined Graphics

These can be changed by POKEing from BASIC or from the
monitor. Each character requires eight two-byte numbers to
define it and these are put into RAM between FEOO and
FFFF, depending on which character is to be set. For
example, to define the shifted graphic character associated
with the “1” key (which happens to reside at the bottom of
the user graphics RAM) as the Greek letter Omega (S2), the
memory locations FEOO to FEO7 are set to 99, 38, 44, 82,
82, 44, 22 and EE respectively. The bit-patterns of these,
when laid out one under the other in sequence, form an
Q (try it, if you don‘t believe mel). Whenever shifted graphic
“I”" is used after this has been done, the letter Omega will
appear.

The graphics held in RAM can, of course, be stored on
tape — so you can have a tape for Greek maths, wargames, or
whatever. (By the way, try 3C7EDBE7 FF 42 7€ 3CI).
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g OMPUTER(BITS

S-100 HARDWARE & 8080 SOFTWARE
— RETAIL PRICE LIST

(Sales tax in brackets to be added if no certificate given)

Th%nker 'TOYS products

o 8K Synchrofresh RAM (A&T) $149( ($16.50) o Keyed-up 8080 CPU (Kit) $250 ($28.80).

e 16K Static RAM (Kit) $299 ($4.35). e Speakeasy 1/0 (Kit) $130 ($15).
o Disk Jockey Disk I/F (Kit) $179 ($20.55) Assem- @ Wunderbuss 20 slot terminated & shielded
bled $213 ($24.45). Motherboards: Kit with 20 edge connectors $154

o Discus | 8" Disk System (240v/50 Hz) Assem-  ($17.70); with 10 E/C $120 ($13.80); Kit with no
bled $995 ($114.60); Add-on Drives (Incl. power  edge connectors $76 ($8.70); A&T with 20 E/C
supply) Assembled $795 ($91.50). $199 ($22.95).

DEALERS THROUGHOUT AUSTRALIA WANTED FOR THE ABOVE PRODUCTS

SOFTWARE FOR DISK SYSTEMS:-

¢ CP/M by Digital Research $100 ($13.50). e Microsoft Fortran IV $350 ($47.25).
¢ Microsoft Disk Basic $268 ($36.18). ¢ CP/M Users Group Library (per disk) $10($1.35)

Processor Technology systems and software systems

1 IR R R $1895 ($227.55) 16K RA-1 ... $429 ($50.10)
SOL 2016 ........ccevienn. $2095 ($251.55) 32K RA-1 .o $750 ($87.60)
SOL20/32 ... $2395 ($287.55) 48K RA-1 ......................... $1095 ($127.80)
HELIOS W/2....................... $3195 ($404.70) 64K RA-1 ..o $1350 ($157.65)
HELIOS W4 ....................... $5395 ($683.25)

SOL SYST. lllb......ccceen. $6295 ($724.80)

SOLSYST. IVb ..., $8550 ($984.45) ALL ASSEMBLED AND TESTED

SOFTWARE: FOCAL (THE DEC LANGUAGE), BASIC/5, TREK 80,
GAMEPAC-1, GAMEPAC-2, CHESS, ASSM, EDIT, DEBUG ON CAS-
SETTE (1200 BAUD), ALL $19.50 ($1.95). EXTENDED BASIC AND
ALS-8, EACH $45.00 ($4.50). PILOT (CAI LANGUAGE), $24.50
($2.40). DISK FORTRAN FOR HELIOS SYSTEMS, $96.00 ($7.95).

ALL AVAILABLE FROM:

AUTOMATION STATHAM

PTY. LTD.
47 Birch St, BANKSTOWN. 2200. Phone: 709-4144. Telex: AA 26770.
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Exidy Sorcerer

Monitor

The monitor is 4K (and 4K .of Z-80 code is quite a lot!).
The commands are: (Parameters in square brackets are

optional)

DUMP n (m) Displays memory contents from n to m —
nice output format.
ENTER n Allows successive memory locations to be

changed, starting with location n.

SAVE name n m (unit)

Saves memory onto tape from n to m and
sends output to the specified unit. The
output header will contain the name, begin
address, block size, file type and GO address.
Loads file from specified unit. The start
address will be the one in the tape header
if n is not specified.
Lists information
unit n.

Calls a program starting at n.
This mirrors the 2Z-80 move instruction.
It can either (depending on whether S is
included) move information from n1 through
n2 to locations beginning at n3, or move n3
locations starting at n1 to locations starting
at n2.

Used to test RAM locations from n to m —
inclusion of C makes it repeat continuously.
This must be very useful for fault-finding in
newly-completed units.

Changes the monitor prompt to character n.
Causes the creation of a ‘BATCH' tape. This
is a macro of monitor commands on a tape
which can be played back and executed a
number of times. This must be to enable full
RAM and ROM testing automatically at the
factory — other uses would include multi-
pass compiler overlay and other exotic
applications.

Lists the BATCH commands from a tape as
it is played back.

Executes commands from a tape. Returns
control to the user from BATCH mode. This
command would be the last on a BATCH tape.
Sets the delay between each letter output to
the display. Used when output is to a slow
printer.

LOAD (name
(unit) (n)

FILES {n) in headers coming from
GOn

MOVE nl n2
(S)n3

TESTnm (C

PROMPT=n
CREAT

LIST

BATCH
OVER

SET S=n

SET T=n n=0 means that the tape interface operates
at 1200 baud; n=1 means 300 baud.
Sets file type in tape header store. This is a
two-byte number with which the user can
label a file in any way he chooses.
GO address in tape header.
Changes output port to video, parallel output,
Centronics printer driver, tape or address

specified.

SET F=n

wn
m
-
© X

[eNoNolo]
3m[—'0<:

w
m
=

Sets input port to keyboard, parallel port,
tape r specified address

-l o =
nonou
SWMWIOVAR

PP Jumps to plug in ROM.

A very powerful selection altogether. Exidy hope to bring out
a full assembler/editor which, in addition to the above, would
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make this an excellent development system.

Cassette interface —

The baud rate of the interface is software-programmable at
1200 or 300 baud. | subjected it to the acid test — my little
portable cassette recorder with auto level control!

We had to hand some tapes which had been recorded at
1200 baud on a good machine — these played without a
hitch. However, when we tried to record a program at 1200
baud, the Sorcerer couldn’t read it back — due, probably,
to the fact that on small cassette recorders the playback
circuitry is better than the record side, due to the availa-
bility of pre-recorded tapes.

Anyway, when we tried the same thing at 300 baud it
worked perfectly (although siower!).

We couldn’t get the machine to accept wrong characters
without noticing — we tried various tricks like re-recording
file headers, fiddling with the plug on the signal cable and
even varying the playback speed mechanically — all of these
either:

(a) had no effect, or

(b) produced an error message.

One rather annoying response, however, was that after
aborting an attempt to load a BASIC program, typing LIST
caused the same line number (and nothing else!) to be
repeated ad infinitum until stopped by interrupt.

The facility for recording arrays of data and replaying
them with a single command is nice, if marred by the fact
that (as far as we can tell) it cannot be done with string
arrays.

Manuals

The two manuals which are provided (one on the BASIC
system and one on the system as a whole) are beautifully
produced, although they contained the usual Americanisms
which jarred occasionally.

One annoying thing was that these were both learning
texts — there’s no quick-reference hard information manual.
The manuals also leave a few things out — the USR () function
{which allows entry to a user-defined machine code
subroutine) is mentioned, but not how to tell the machine
the start address.

The glossary in one of the manuals is worth quoting:
“PRINTER — a computer output mechanism that delivers
hard copy data’’. Come back, NASA, all is forgiven!

Accessories

At present, the Sorcerer is available with BASIC only. Exidy
hope to bring out other ROM packs including a word
processor, an assembler/editor and an APL system. The
re-definable graphics will prove useful with the latter, no
doubt, as APL uses all manner of little squares, circles,
and special symbols.

An S-100 extension will also be available soon from
Exidy which will enable the machine to be expanded ad
infinitum,

Summary

The Sorcerer is an excellent machine. What makes it
different from the other units on the market is that it
is designed for the amateur to use, but has full professional
facilities. 1t would be quite happy linked to a mainframe
— it even has the full ASCII control character set.

The BASIC is comprehensive and fast and the memory
is massive. The best thing about it, though, is its flexibility.
Anything which can be made user-accessible is made so.
For instance, it is possible to re-define from BASIC, what
size the string storage area is to be.
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Stop Press!

Owing to a clash of booking
dates, the Home Computer
Show will now be held at
Sydney Town Hall on the 24th
- 27th May and not the 17th -
20th May as previously stated.

Word Management System

A new word processing system from
Vector Graphic is now available in
Australia from A.J. & J.W. Dicker Pty
Ltd. The Word Management System
Version 2.1 is designed to run on the
Vector MZ small computer and is
considerably more sophisticated than

their earlier Memorite I and II programs.

The program automatically inserts
carriage retumns at the end of each line
on the screen, allowing ‘free-format’
insertion of text, and tabs may be
placed anywhere in a line — they are
displayed on a rule on the screen. The
system operates with extensive use
of prompts, making long commands
unnecessary, reducing the risk of
errors.

Printing may be done on any length
page, and the system will insert headings,
footings and page numbers in the
desired positions. The printing of super-
and sub-scripts is possible, making the
package especially attractive for the
preparation of engineering and sceintific
reports. The system can also print
names and addresses on letters for
mailing list operations.

The package offers many other
features — too many to list here.
Further information can be obtained
from A.J. & J.W. Dicker Pty Ltd., 24
Woodfield Bvde., Caringbah, NSW 2229

National Panasonic Offers Micro

A new microcomputer, manufactured in
Japan by National Panasonic, has been
released in Australia by The Computer
Company Pty Ltd. Available in four
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models, offering several types of floppy.
disc storage, the model 700 features 160
Kbytes on dual minidisks, the model
800 features 500 Kbytes on full-size
floppies, the 850 1Mbyte on double-
sided floppies and the 870 has 2

Mbytes on dual double-density floppies.

The processor’s main appeal is that
it is completely self-contained and is
attractively packaged in a robust metal
case. Overall construction is superb,
the intemnal circuitry being well
supported.

The processor itself is an Intel 8085,
the entire computer is built onto a
single board, including the disk and
CRT controllers. Either 32K or 64K
of memory is available in the form of
16K dynamic RAM chips. The floppy
disk interface is based on the Western
Digital 1771 chip, and the video driver
is built around Intel’s 8275 CRT
controller.

Software? The machine is supplied
with a customised version of the CP/M
disk operating system and Microsoft
BASIC as standard. The use of CP/M
means that a variety of other software
can be run, such as FORTRAN, COBOL,
a BASIC compiler, and programs like
Electric Pencil text editor.

Software support is available from
the Computer Company, who have also
available a variety of programs to suit
small businesses. Maintenance of the
hardware will be carried out by STC,
who are already well established in the
business.

The machine has some other interest-
ing features, such as 21 programmable
function keys, and the provision of
three RS-232C interfaces. Prices start
from around $5000. Further details can
be obtained from The Computer Com-
pany, 4 Cliff St., Milson's Point, NSW
2061.
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Best Micloplocessor?

Tests conducted by Continental Testing
Labs of Fern Park, Florida have shown
that Japanese microprocessors may out-
perform American parts. A sample of 56
Intel D8080ASs and 56 National
INS8080ADs were compared against
110 Nippon Electric Company (NEC)
8080AFs, using a series of tests similar
to the military reliability standard MIL-
STD-883. The electrical performance of
the NEC parts was comprehensively
better, according to the programme
manager, B. L. Hickey. Four NEC chips
failed repeated electrical tests compared
with 15 failures in the American camp
(14 of them from National). This is a
failure rate of 1.8% from Intel, 3.6% for
NEC and 25% for National. It should be
emphasised that the tests virtually force
the devices to fail by imposing extreme
environmental conditions on them -
under normal circumstances nothing
like this failure rate should be
experienced.

Internal examination revealed that
some of the National chips were bonded
off-centre in the carrier body, this could
indicate that the devices were from a
faulty batch, so it would be dangerous
to jump to unwarranted conclusions
about National’s devices. Further
internal analysis at the Jet Propulsion
Lab found construction defects in the .
NEC chips that may negate their
electrical advantage in long-term life-
cycle tests.

MICOM Film Night

The Microcomputer Club of Melbourme
are organising a film day to be held on
Saturday, 21 July, on the theme of
(naturally enough) computers. From
approximately 12.00 p.m. until 10.00
p-m. a number of films will be showing,
including (tentatively) 2001, Dark Star,
The Forbin Project (Colossus and
Guardian}, Demon Seed, Logan's Run,
Billion Dollar Bubble, Powers of 10,
GIGO and maybe even others.

To get this show off the ground,
MICOM must have at least 100 paid up
people by 21 April (so get your cheque
book out now). If less people apply,
then the event will be cancelled and
moneys refunded. If more come then
the price will drop, and there will be a
partial refund. The initial price is $5.00
to MICOM members and $6.00 to others.

Contact: MICOM Film Day, PO Box
60, Canterbury, Vic 3126.

DISCUS/2D
The latest board from digital designer

extraordinaire George Morrow is the
Discus/2D, a double density floppy disk
interface which is compatible with IBM’s
new System 34 format. On the S-100
card there is a complete controller based
on the Western Digital 1791 dual-density
controller chip, power-on jump, 1K of
RAM, 1K of ROM and a UART to inter-
face to your terminal. The drive supplied
is a Shugart SA800R, in a finished cab-
inet with power supply.

Software supplied with the system is
poweiful, to say the least. It includes
the Disk Operating System, BASIC-V
virtual memory disk BASIC and DISK-
ATE assembler/editor (I’ve used the
cassette version of ATE for some
months now, and swear by it). The
Discus/2D stores 600K bytes per side on
a disk, and will operate either double or
single density.

The Discus/2D will be available from
the Computer Bits division of Autom-
ation Statham, 47 Birch Street,
Bankstown, NSW 2200 (02) 709.4144).
The price is $1149 + tax, which seems
better than reasonable!

6800 Meets S-100

A new system has been released in the
States which puts the 6800 micropro-
cessor on the S-100 bus. The Microdasys
System 1 features a custom console,
keyboard, 16 A power supply, 64 by 16
video and graphics card, and the
MD-690A CPU board. This board
carries the processor, 2400 bits/s
cassette interface, 10 K of PROM, 1 K
of RAM, 20 bits of I/O and interrupt-
driven keyboard interface.

Further details on the System 1,
which costs US$549 in kit form, are
available from: Microdasys, PO Box
36051, Los Angeles, Calif. 90036, USA.

Mostek ‘One-chipper’ is Two Chips

A number of single chip microcomputers
are now available, based on on-chip
memory, and some models, such as the
Intel 8741, have onchip EPROM.
Rather than take this fairly expensive
approach, Mostek are designing a
microcomputer, the 3874, to work
with a 2716 EPROM. On the other
hand, Fairchild, who have an alternate
source for previous Mostek parts,

is going its own way with the 38E70,
which has onchip EPROM. We

suspect that the Mostek part will be
more popular with hobbyists, who
often can only program standard
EPROMs, and not the complex single-
chip micros. Of course, hobbyists

don’t buy as many parts as industry . ..
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COMPUTER
CLUB DIRECTORY

Sydney: Microcomputer Enthusiasts
Group, P.O. Box 3, St. Leonards,
2065. Meets at WIA Hall, 14
Atchison St., St. Leonards on the 1st
and 3rd Mondays of the month
Melbourne: Microcomputer Club of
Melbourne, meets at the Model
Railways Hall, opposite Glen Iris
Railway Station on the third Satur-
day of the month at 2 p.m.

Canberra: MICSIG, P.O. Box 118,
Mawson, ACT 2607 or contact
Peter Harris on 72 2237. Meets at
Building 9 of CCAE, 2nd Tuesday
of month at 7.30 p.m.
Newcastle: contact Peter Moylan,
Dept. of Electrical Engineering,
University of Newcastle, NSW 2308,
(049) 68—5256 (work), (049) 52--
3267 (home).
Brisbane: contact Norman Wilson,
VK4NP, P.O. Box 81, Albion,
Queensland, 4010. Tel. 356 6176.
New England: New England Com-
puter Club, c/- Union, University of
New England, Armidale, NSW 2351.
(New club; not restricted to students)
Auckland: Awuckland Computer
Club, P.O. Box 27206, Auckland,
N.Z.
Computer clubs are an excellent
way of meeting people with the same
interests and discovering the kind
of problems they‘ve encountered in
getting systems ‘on the air’. In
addition, some clubs run hardware
and software courses, and may own
some equipment for the use of
members. Try one — you’'ll like it!
If your club is not listed here,
please drop us a line, and we’ll
list you. The same applies if you
are interested in starting a club in
your area. Also, if established clubs
know their programme of. forth-
coming events, we can publicise
them.
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VeECLOR Nz

48 K STANDARD

| VECTOR Mz

VECLOR CRAPHC COMPUTER YV e

The VECTOR GRAPHIC Program Development
System featuring 49,152 bytes of read/write memory,
630,000 bytes of on line flexible disk storage and 16 x
64 or 24 x 80 memory mapped video terminals is a
complete computer system ready to go to work for
engineers, programers and serious end-users. The
powerful hardware is supported by a wide range of
standard operating system software including,
Micropolis disk operating system, 8080 assembler
and BASIC interpreter, C/PM disk operating system
(including editor, assembler and debugger), C BASIC

Dealer’ enquiries invited

VICROCOIVIPUTER DIVISION

A.J.& J.\W. DICKER PTY. LTD.
L0 GCAPFIC INC. 22 Woodfied Bvde, Caringbsh 2229

Australian Distributor

compiler basic and ZASM aZ80 assembler to take full
advantage of the powerful Z80 instruction set. Also
optional are COBOL and FORTRAN languages.
Thus supplied the system is ready to implement
development of both high level and assembly
language programs. It may be interfaced to a wide
range of printers including the Qume incremental
daisy wheel printer. Hardware options include a
further 2 flexible disk drives expanding total storage
to 1,260,000 bytes, and a read only memory Word
Processing/text editing module. Delivery is ex-stock.

5245639
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These great educational kits at
a new low price! Save even more
— order five or more and pay only
$3.00 each! Informative. Safe.

Hours of fun! Kits come complete
with instructions but no batteries.

Electronic Organ Electronic Siren _. Morse 'Codia\‘-'
% =

EDUCATIONAL KIT EDUCATIONAL KIT EDUCATIONAL KIT EDUCATIONAL KIT

To: MANNICS AUSTRALIAPTYLTD Please tick items required. . .

34 Sloane St, Marrickville, N.S.W. 2204 {1 020A Electronic Organ 020K Morse Code

.
1 : b
Telephone: (02) 516 4044 [] 0208 Flagher [J 020L Electronic Siren
l Please send me your great Electronic Kits. [3 020C Sound Switch [0 020M Water Purity Tester I
lwant..... (less than five) @ $3.50 each. [] 020D Touch Switch [ 020N Radio
I Iwant..... (5ormore) @ $3.00 each. [ 020E Decision Maker [] 0200 Electronic Metronome I
Name (7 020F Sleeping Bell ] 020P Ammeter Volmeter
[ 0206 Magic Touch [J 020Q Electronic Timer
I Address ) 020H Rain Alarm [] 020R Mosquito Repeller I
Postcode [] 0201 Photo Electric Switch [] 020S Police Car Siren
I I enclose cheque/money orderfor$........ [CJ 0204 Singing Bird [J 020T Electric Fan I
(Add 50c to the total for postage and packing) Dealer enquiries invited. JM1001
L]
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WIDEBAND ANTENNA

BALUNS

Few antennas are co-operative when it comes to feedpoint impedance.
Matching them up or down to the required 50 ohms (occasionally 75
ohms) often proves awkward. Roger Harrison shows the easy way round.

IN ANY COMMUNICATIONS system
the weakest link in the chain is always
the antenna system. Even if the best
antenna to suit the particular circum-
stances is chosen, it is necessary to
provide efficient transfer of power to or
from the antenna feedpoint. However,
the antenna feedpoint impedance is not
always conveniently the same as that
of the feedline, the transmitter output
impedance or the receiver input im-
pedance. The latter are usually either
50 or 75 ohms to match the coaxial
transmission lines normally employed.
Coaxial transmission lines are, by nature
unbalanced electrically, whereas many
types of antennas have balanced feed-
points and thus require a balanced
transmission line. To correct this a
‘balun’ is necessary — the word being
derived from ‘balanced — to — un-
balanced’. Originally, the term applied
to a device which only involved chang-
ing from the balanced to unbalanced
condition without a change in impe-
dance. Where a change in impedance
is necessary the term transformer is,
strictly speaking, the correct term.

There are a wide variety of methods
of making antenna baluns and impe-
dance matching devices. However, most
techniques are suitable for use on a
single, narrow frequency band. The
most versatile technique, which results
in baluns that may be used over a wide
frequency range, employs sections of
made-up transmission line wound on a
ferrite core, usually in the form of a
toroid or some other convenient shape.
Sections of transmission line are wound
together and connected in a series or
parellel combination to effect the
desired balanced-to-unbalanced trans-
formation and/or an impedance trans-
formation. Winding the transmission
line sections on a ferrite core increases
the inductance of the length of trans-
mission line used. This article shows
how to make the most useful types
using locally available components.

High Power Transmitting Baluns

The following baluns to be described all
employ toroids and are for wuse
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in transmitting applications at power
levels up to 200 W, and up to 1 kW,
CW or PEP output. Only two toroids
are specified, both from the Neosid
range. For applications up to 200 W,
the toroid type 4328R/2/F14A/EC is
employed, while that for powers up to
1 kW employ the type 4324 R/3/F14A,
The first has an outside diameter of
25.4mm, an internal diameter of
19.05 mm and a thickness of 9.52 mm.
It is coated in an enamel paint. The
second, and larger toroid has an outside

diameter of 38.1 mm, an inside
diameter of 25.4 mm, is 19.05 mm
thick and is uncoated. Both have
bevelled edges and will not nick

or cut the insulation of wire wound
around them,

The smaller toroid may be used for
purely receiving applications if desired,
particularly for the higher transfor-
mation ratios of 9:1 and 16:1.

The baluns described are suitable for
use from 2 MHz to 30 MHz and in some
cases a wider range.

1:1 Balun

The circuit and connections for a 1:1
balun are given in Figure 1. This uses a
bifilar winding wound around half
the core and a single winding around the
other half as illustrated. One wire in the
bifilar winding is connected in series
with the single winding. This balun is
some times described with a trifilar
winding but balance and bandwidth
are not as good as with the method
described.

This type of construction exhibits
excellent balance at the Z2 termination
and operates over a bandwidth of 1 MHz
to 30 MHz in 50 ohm systems for
assemblies on either toroid. The band-
width is considerably better for 75 ohm
systems constructed on either toroid,
extending to 60 MHz for the 1 kW
assembly but only 40 MHz for the
200 W assembly.

The exact gauge of the wire used is
not very critical, a latitude of plus or
minus one gauge being tolerated. When
winding on the heavy gauge wires, a

1:1 Balun

Fig. 1.

22 =21
balanced

Note: To count turns, count the crests on the
outside of the ring and include the finish
lead. The 1:1 balun illustration has eight
turns on each winding.

200w

Winding 8 turns, 20 or 22 SWG

details: enamelled wire for
both bifilar and single
windings.

Response

50 — 50 ohms: 1 - 30 MHz

75 — 75 ohms: 1 — 40 MHz

TKW

6 turns, 18 SWG enamelled
wire for both windings.

1 — 30 MHz
1 — 40 MH2z
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neat winding can be obtained by care-
fully forming each bend, holding the al-
ready wound part firmly against the
core.

Some confusion arises when counting
turns of a winding on a toroid. To count
turns, count the ‘crests’ on the outside
of the ring and include the finish lead.
The assembly illustrated in Figure 1
has eight turns on each winding.

4:1 Baluns

An unisolated balun has a dc connection
between input and output, the isolated
tvpe is a true transformer.

Figures 2 and 3 illustrate unisolated
types. A 4:1 isolating balun is in Fig. 4.

A single bifilar winding s used.
The wires may be twisted together
lightly or wound together around the
core as illustrated. The latter method is
preferable. Identify the ends and con-
nect in series as shown. The bifilar
winding is spread around most of the
circumference. For the larger toroid, it
is difficult to spread six turns around
the circumference so the winding is
distributed around about two-thirds of
the circumference of the toroid.

Balance of the high impedance is ex-
cellent. Bandwidth for both toroids is
best for Z1 of 50 ohms. The 1 kW as-
sembly in this case has the best band-
width for either 50 or 75 ohm systems,

The same assembly can be conn-
ected as an unbalanced transformer.
The arrangement is shown in Fig.3.
Bandwidth is limited in this application
but most vertical or loaded vertical
antenna systems are used on the lower
bands, below 15 MHz in any case. Best
bandwidth is obtained for transform-
ation from about 19 ohms to 75 ohm
systems.

The isolated type is illustrated in
Figure 4. This consists of a trifilar
winding having two of the wires con-
nected in series for the high impedance
winding, the third wire being the low
impedance, unbalanced winding.

The 1 kw assembly has the best
bandwidth, when matching to 50 ohm
systems. However, the full HF range is
covered by both assemblies.

9:1 Balun

Baluns providing high impedance ratios
are rarely described. Recently, wide-
band transformers for use in HF tran-
sistor linear power amplifiers, having im-
pedance ratios as high as 36:1, have
been described, but the techniques used

4:1 Balun

Fig. 2.

22=4x21
balanced

i 200w TKW

Winding 10 turns bifilar, 6 turns bifilar,

details: 20 or 22 SWG enamelled 16 or 18 SWG enamelled
wire, wound around most wire, wound around most
of circumference. of circumference.

Response

50 — 200 ohms: 1 - 75 MHz 1 - 60 MH2

75 — 300 ohms: 1 - 60 MHz 1.8 — 30 MH2

are not generally adaptable to the appli-
cations considered here.

Many types of HF beam antennae
have high impedance feedpoints, such as
the Lazy-H, Sterba curtain, V-beams
and Rhombics, therefore presenting a
matching problem that is usually solved
by using resonant matching devices or
‘match-boxes’ involving tuned  trans-
formers. The wide bandwidth advantage
of the V-beam and the Rhombic is com-
promised by such devices and a wide-
band balun provides a much better
solution to the problem of matching the
balanced, high impedance feedpoint to
the unbalanced, low impedance trans-
ceiver antenna terminal. You don’t have
to tune up each time you change bands.

Conversely, vou lose the harmonic and
spurious suppression advantages of the
tuned matching system. However, it is
always good practice to insert a low-
pass filter in the transmission line im-

mediately following the transceiver,
regardless of the matching system
used.

For antennas having a feedpoint im-
pedance close to 600 ohms the balun
illustrated in Figure 5 is applicable.
It consists of three separate bifilar
windings wound on the ferrite toroid as
shown. One wire from each winding
is connected so that each is in series,
this forming the balanced high im-
pedance winding. The remaining wires
from each winding are all connected in p

4:1 Unbalanced transformer

unbalanced antennas,

21
unbalanced 22=4x271
unbalanced 200 W 1 kW
Response
12.5 — 50 chms: 1 — 15 MHz 1—18 MHz
19 — 75 ohms: 1.8 — 28 MH2 1 — 30 MH2z
0 Construction as per Figure 2., connections

Fig.3. Circuit for 4:1 unbalanced to unbalancéd transformer. Construction Is similar to
that in Fig.2. This type of transformer is suitable for matching to low impedance

as shown at left.
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WIDEBAND ANTENNA
BALUNS

parallel for the unbalanced low
impedance winding.

A single pair stripped from a length of
suitable ribbon cable, or rainbow cable
as it is also called, may be used for the
windings on the small toroid specified
for the 200 W assembly. For thel kW
assembly on the larger toroid, a type of
‘figure — 8’ flex that is sold as speaker
cable is conveniently used. It has one
lead marked with a dark-coloured stripe
which helps to identify the separate
wires in each bifilar winding. The dif-
ferent coloured insulation of the ribbon
cable wires serves the same purpose. The
figure-8 flex sold as 240 V lamp and
appliance cord is too large to be used
here.

The assembly illustrated will cover
the range 3 MHz to 25 MHz with eight
turns per winding on the small toroid
and six turns per winding on the larger
toroid. More turns per winding are
required if the balun is to be used at
frequencies fower than 3 MHz. However,
as the assembly only has a bandwidth
of about 8:1 the upper frequency is
then limited to about 15 MHz. The
number of turns required barely fits on
each core in this case.

Although the balun described is speci-
fied for matching 600 ohms to 75 ohms
it can also be used to match antennas
having impedances close to 450 or 500
ohms, to 50 ohms. The upper frequency
limit is then reduced to about 20 MHz
in this case. A slight impedance mis-
match is readily tolerated by most
equipment and there is little to be
gained in trying to get an exact match.

16:1

For antennas having feedpoint
impedances in the vicinity of 800 ohms
the balun iflustrated in Figure 6 is ap-
plicable for matching to 50 ohms. It is
constructed in a similar manner to the
previous one, Four bifilar windings are
wound on the core. Four wires, one
from each winding are connected in
series to form the high impedance
balanced winding. The other four wires
are connected in parallel for the low im-
pedance unbalanced winding.

A single pair stripped from ribbon
cable is also conveniently used for this
balun on the small toroid, while figure-8
fiex is convenient for the larger toroid,
as discussed for the 9:1 balun.

This balun covers 3 to 25 MHz for
assemblies wound on either toroid.
Sufficient turns will not fit on the
smaller toroid if you wish to go below
3 MHz, For purely receiving appli-
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Fig. 4. 4:1 Isolating balun
unbalanced
21 :

22=4x21

2
g\)
balanced
trifilar winding
200w 1KW
Winding 8 turns trifilar, 6 turns trifilar,
details. 20 or 22 SWG enamelled 16 or 18 SWG enamelled
wound around most of wound around most of
circumference. cumference.
Response
50 — 200 ohms: 1.8 to 28 MHz 1.8 to 75 MHz
75 — 300 ohms: 3.0 to 35 MHz 2.5 to 30 MHz
cations, use light gauge enamelled TOROIDS

copper wire — such as 28 or 30 swg, and
wind eight or nine turns per winding of
bifilar pairs on the small toroid. As
receivers are usually fairly tolerant of
some degree of mismatch, a balun con-
structed in this manner may be used
over the range 1 MHz to about 25 MHz.

The larger toroid will fit sufficient
turns to cover the range down to 1.8
MHz but, as for the 9:1 balun, the
upper frequency limit is about 15 MHz.

200W: 4328R/2/F14A/EC

Size: 25.4 mm x 19.05 mm x 9.52
mm (od, id, depth). Suitable up to
200 W and for receiving applications.
Also available from DAVID REID
Electronics, 104-106 King Street,
Newtown (PO Box 317) 2042,
4324R/3/F14A

Size: 38.1 mm x 25.44 mm x 19.05
mm {od, id, depth)

The toroids specified are manufactured by
Neosid (Aust.) Pty Ltd, 23-25 Percival St,
Lilyfield NSW 2040; phone {02) 660-4566.

1 kW:

Fig. 5. 9:1 Balun
22=9x 21
? balanced

8 turns each, 12/0076
PVC covered hook up
wire.

21
unbalanced
200W 1KW
Winding * For.use between 3 — 256 MHz
details: Three bilfilar windings Three bilfilar windings

6 turns each, 10/010
PVC covered hook up
wire or “figure 8" flex.

* For use between 1.5 — 15 MHz

10 turns per winding
as above.

8 turns per winding
as above.

Electronics Yoday International — April 1979




Encapsulating Balun Assemblies i
Where necessary, to protect them from Fig.6. 16:1 Balun
the weather, the balun assemblies may
need to be encapsulated. A suitable
mould may be fashioned from stiff paper
or cardboard and the balun assembly
potted in a suitable epoxy compound.
The input and output terminations
may be potted along with them,
ensuring that no short circuits are
possible in the process. Alternatively,
they may be sealed in a suitable plastic
moulding such as those produced for
240 V electric cable conduit. These
are available as T-junctions etc, and are
generally obtainable from hardware
stores in sizes suitable to contain the

unbalanced

/
1 8

16 Z2 =16 x Z1

balanced

toroids specified. A complete balun and 200w TKW
dipole feedpoint termination can be en- ZVindIing Gae i 5 * For use between 3 —FZS Ml'flz| "

R i egi etails: our bifilar windings our bifilar windings
capst:)l'ated Lo akpprop:;ate fltt)tl'ng. A 6 turns each, 12/0076 4 turns each, 10/010
suitable coax socket an_ eye-botts .to PVC covered hook up PVC covered hook-up
take the antenna strain are readily wire. wire or “figure 8" flex.
included also. The exact construction * For use between 1.8 — 15 MHz
is left up to the individual to suit the Sufficient turns will 6 turns per winding
circumstances, A little imagination goes gg; ng‘t’" the toroid. as above.

along way. @

ADMISSION:
Adults $2
Children $1
STUDENTS $1

LOWER SYDNEY TOWN HALL; MAY 24th to 27th. OPEN DAILY 10am to 6pm (Sat 8pm).

FOR COMPUTER HOBBYISTS, FOR THE GENERAL PUBLIC:
BUSINESSMEN AND EDUCATORS: e Programmable and conventional TV games.

¢ Complete personal and business computers. ° Microprpcesso( based consumer products and games.

o Computer kits. o Home video units.

¢ Components, sub-assemblies, peripherals. ¢ Viewdata and teletext decoders.

o Software for home or business etc. etc: o The widest range of mlcroprocessor-based gadgets
ever assembled under one roof in Sydney!

Presented by: Fuli list of exhibitors and lectures next Issue.

FREE SEMINARS!
AUSTBALIAN SEMINAR SERVICES PTY. LTD. o FOR BEGINMERS o FOR. ENTHSASTS
Enquiries: (02) 2-0263. o FOR STUDENTS e FOR BUSINESSMEN
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Pictured is a dual drive unit aiso available.

Micropolis pack 100 percent more
capacity into a 5Vs-inch floppy .. .

Meet The Micropolis MacroFloppy.™ From the Greek ‘‘macro”, meaning
‘large, great'".

The MacroFloppy:1041 and ;1042 disk drive subsystems give you up to
two times greater storage capacity than ordinary 5%-inch floppy disks.
143K bytes, to be exact. For less money than you’d think possible. Both
subsystems, in fact, are the lowest cost approaches to adding the
capabilities of a fioppy to your S-100 system.

The 70K (or thereabouts) bytes provided by most 5%-inch floppies have
never been enough. Especially today, when you need more high-speed
random access storage than ever. To help you work with larger data files.
And use programs bigger than you computer's memory.

MacroFloppy provides you with that needed extra storage. And so
economically.

Two complete subsystems. Ready fo gd.

Both the MacroFloppy:1041 and ;1042 are fully assembled, tested,
burned-in, and tested again. For zero Start-up pain and long term reliability.
They're also backed up by our famous Micropolis factory warranty.

They both come complete with the powerful, field-proven Micropolis
extended disk BASIC. And both subsystems allow upward capability of
BASIC programs with the high-capacity MetaFloppy "™ quad density floppy
subsystems.

AVAILABLE FROM:

So you can use the low-cost MacroFloppy for program development, and
upgrade later to the high capaclty MetaFloppy.

In other words, if your application keeps growing, we've got you
covered.

With Micropolis, you get it all. From a single source.

Some suppliers offer only hardware and call that everything. At Micropolis,
everything means everything:” hardware, software, an? documentation.

The MacroFloppy: 1041 comes packaged inside a protective enclosure
(without power supply). And includes an S-100 controlier. Intetconnect
cabie. And 2 diskettes, one of them the Micropolis BASIC, a compatible
DOS, assembier and editor. The :1041 is even designed to be used either on
your desk top, or to be integrated right into your S-100 chassis. A d.c.
voltage regulator kit, 1091-01, is available to convert your S-100 chassis
raw supplies to levels suitable for the :1041, at small additional cost

The MacroFloppy:1042 comes with everything the : 1041 has, and more.
Such as d.c. regulators, its own line voltage power supply, and to top it off,
a striking cover. Making it look right at home just about anywhere.

To complete the package, we even include a comprehensive User's
Manual including software descriptions, that teils you just what to do, and
how to do it.

Because we know that you need It all

AMPEC ENGINEERING CO. PTY. LTD.

1 Wellington St, Hozelle, NSW. 2039. Tel: (02) 818-1166.
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RITS FOR
ETI PROJECTS

GET MANY enquirfes from readers wanting to know
re they can get kits for the projects we publish.

We have only listed the projects published in the last two
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 ¥ar as we know). We will repeat a complete list

every 6-12 months depending on space limitations. Any com-
panles not included in this list should phone Jan Collins on -
33 4282.
Key To Companies
A Applied Technology Pty Ltd, 1A Paterson Avenue
Waitara, NSW 2077
C J R Components, PO Box 128, Eastwood NSW 2122
D Dick Smith Electronics P/L, PO Box 747, Crows Nest
NSW 2065
E All Electronic Components, 118 Lonsdale Street,
Melbourne Vic 3000
J Jaycar Pty Ld, PO Box K39, Haymarket, NSW 2000
K S M Electronics, 10 Statford Court, Doncaster East,
Vic 3109
M  Mode Electronics, PO Box 365, Mascot NSW 2020
N  Nebula Electronics Pty Ltd, 15 Boundary Street,
Rushcutters Bay NSW 2011
O Orbit Electronics, PO Box 7176, Auckland, New Zealand
P  Pre-Pac Electronics, 718 Parramatta Road, Croydon NSW
2132
R Rod Irving, PO Box 135, Northcote Vic 3070
T Townsville Electronic Centre, 281E Charters Towers Road,
Rising Sun Arcade, Townsville Qid 4812
V  Silicon Vailey, 23 Chandos Street, St Leonards NSW 2065
Project Efectronics
041. .Continuity Tester . . .T,0
042. . . . .Soil Moisture indicator. W1 (D)
043, . .Heads or Tails Circult . Oct76.. T,0,E. A
044. . . . .Two Tone Door Beli . . Oct76...T,D0,E,O0, A
045 . . .. $00 Second Timer . .T.0.0,A
047. ... .Morse Practice Set. . T0,0A
048. .Buzz Board . T,D, A
061. . . . .Simple Amplifier. . . Oct76...T,0.0,A
062..... Simple AM Tuner . Mar 77 . .D,E
063. . . . .Electronic Bongos . D, A
064. . ... Simple intercom Nov76 . .T,0,A
(0]:, YUY Electronic Sieen . . . .. ... ... D,0,A
066. . . . .Temperature Alarm . Dec76 . T,D,E A
087. .. .. Singing Moisture Meter. . e o)
068. .... LED Dice Circuit. Oct76...T,0,E A
070. . . . .Electronic Tie Breaker . Jan 77
071. Tape Noise Limiter Jan78. . E
072..... Two-Octave Organ. Jun78...0
081..... Tachometer . . . . Mar?77 . .T,E,O
082/528 .intruder Alarm . T,E A
083..... Train Controller
084..... Cari Arm D A
085. . . . .Over-rev Alarm
086..... FM Antenna
087. . . - Over-LED
088 . .HI-Fi Speaker
Test Equipment
13;. .Experimenter’s
Power Supply . .Feb:77 . .E

. . .Phase Meter .
134, ...« Ture RMS Voltmeter .

135. .Digital Panel Meter .
136 .Linear Scale Capacitance
Meter . ..

137 .Audio Oscillator
8s. .. . . Audio Wattmeter.
12T SWR/Power Meter
140. . ... 1 GHz Frequency
Meter-Timer .

Simple Projects

243. . . . .Bip Beacon. .

244, . . . Alarm Alarm .

245. . . .. White Line Follower

246. . ... Rain Alarm -

248. .. .. Simple 12V to0 22V
Converter.

Motorists’ Projects

316. .. . .Transistor Assisted
Ignition
317 .Rev Monitor Counter

318. .Digital Car Tacho

319. Variwiper MK 1l

Audio Projects

448. . . . .Disco Mixer

449. .Balanced Microphone
Amp.....

450. . ... Bucket Brigade Audio
Delay Line

480. .50-100 Watt Amp
Modules.

481 12 V 100 Waft Audio
Amp . 7

481 .High Power PA/
Guitar Amp

482. . . . . Stereo Amp . . .

482. . . . . Stereo Amp Part 2.

483. . ... Sound Level Meter.

484, . .Simple Compressor
Expander

485. . . .. Graphic Equalizer

486. .. .. Howi-round Stabillzer . . .

487. . .Audio Spectrum
Analyser

489. . . . .Audio Spectrum
Analyser 2 .

495. . . .. Transmission Line
Speakers

Miscellaneous

546. . ... .GSR Monitor . .
547. .. .. Telephone Bell
Extender . . . .
548. . .. | Photographic Strobe
549. . ., .Induction Balance
Metal Detector
580. . . . | Digital Dial. . . .
551 .Light Chaser . .
652 o . | LED Pendant . . .
568 - . . Tape/Slide Synchroniser .
581. . . . .Dual Power Supply
B2 | House Alarm .

House Alarm

Installation instructions .
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583. . . . .Marine Gas Alarm
585, . 0./ Ultrasonic Switch

586. . . . .Shutter Speed Timer

587. . . . .UFO Detector.

588. . . . .Theatrical Lighting
Controller

589 . .Digital Temperature
Meter (PCB135)

500! . LCO Stopwatch

591 .Up/DownPresettable
Counter

592. . ... Light Show Controlter

Electronic Music

B02! . Mini Organ.

603. . ... Sequencer S

604, . .. . Accentuated Beat
Metronome.

(.92 Temp Stabilized Log:

exponential Converter .

Computer Projects

630.. ... Hex Display

631.. ... ASCI| Keyboard .
631..... Keyboard Encoder.
632 . .Video Display Unit

633..... TV Sync Generator

634. .. .| 8080 Educational/
Prototyping Interface . . .

(G2 Microcomputer Power
Supply.

88 . . o Cuts Cassette
Interface

638. . ... Eprom Porgrammer

688 1 ¥ Computerised Musical
Doorbeli

640. . ... $100 VDU

641. .S100 Printer.
650. . ... STAC Timer.

Radio Projects

712. . .. .C8B Power Supply

Ly Add-on FM Tuner .

714, .VHF-Log-Periodic
Antenna.

M5 ... VHF Power Amplifiers. . .

716. .VHF Power Amplifiers . . .

7. Crosshatch Generator.

718, .. .. SW Radlo. . .

719..... RF Field Strength

Indicator

Electronic Games

804. . . . Selectagame

804. Selectagame (Rifle
Project) . . .

805. Puzzle fo the Drunken
Sallor

806. . . .. Skeet . . . .

810. .. .. Stunt Cycle TV Game . . ..

811. ., . .TV Tank Game . .

Aug 77

Sep77. .

.Oct 77.
May 78
Nov &
Dec 77,
Jan &
Mar 78

Dec 77
.Oct 78

Jul 78 .
.Aug 78

Aug76 .

Aug?7
Sep 77.
.Sep 78

.Dec 76
.Dec 76
Apr 77
Jan-

Mar 77
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A top engineering career.
Graduate into a guaranteed job
after four years of paid studies.

Taking on a career as an Air Force Engineer You may find yourself responsible for flight
Officer is going to give you a lot of opportunities. line maintenance of aircraft electronic systems;

And a lot of responsibility. ground telecommunication and navigational'

If you're accepted as an Air Force Engineer equipment; engineering planning and management.
Cadet, you'll be living at the Engineer Cadet And you'll be trained to face all the chalienges
Squadron, RAAF Frognall, Melbourne. And you‘llbe  that may eventuate in your career as an Air Force
attending the Royal Melbourne Institute of Engineer Officer.

Technology (RMIT), studying either Mechanical, But right now your first challenge is to get in.
Electrical, Aeronautical, Chemical or And to do that, you'll have to be aged 16 and under
Communications/Electronic Engineering. 20 on entry; meet our nationality and selection

requirements; complete your matriculation with
prescribed passes in English, Chemistry, Physics and
Maths. We'll give you all the details when you apply,
so return the coupon today.
Hurry! Applications close 13th Agg_ust.

Send to: RAAF Careers Officer, G.P.O. Box XYZ
I in your state capital. . ;

Please send me more information on the Air

Force Engineer Cadet Squadron, RAAF Frognall.

After graduation, you'll step straight into a
great career. And you'll assume a lot more NAME
responsibility as you begin to move through various !
executive positions. ADDRESS

You may find yourself in charge of
maintenance for fighter, bomber, transport
and maritime squadrons.

You may find yourself involved in various

aircraft project developments — including the POSTCODE____ BIRTH DATE

investigation off problems and defects and the ¢ Air Force Engineer Officer
introduction of modifications and new systems. RAAF Frognall
Authorsed by the Director-General of Recrulting, Dept of Defence e s s s s || e i, i o AFEu

—
AFE.S7.FP. 39
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personal
computer

MEMORY

Random Aecess Memory (user
Memory): 8K inciuded.
Expandable to 32K bytes
externally.

Read Only Memory (operating
system resident in, the
computer): 13K bytes
8K BASIC Interpreter
4K — Operating system
1K — Diagnostic routine

VIDEO DISPLAY UNIT

9" encjosed, black and white,
high-resolution CRT

1000 character display, arranged
40 columns by 25 lines

8 x 8 dot matrix for characters
and continuous graphics

Automatic scrolling from bottom
of screen

Winking cursor with full motion
control

Reverse field on all characters
(White on black or black on
white)

64 standard ASCII characters; 64
graphic characters

KEYBOARD

912" wide x 3" deep; 73 keys

All 64 ASCII characters available
without shift. Calculator style
numeric key pad

All 64 graphic and reverse fleld
characters accessible from
keyboard (with shift)

Screen Control: Clear and erase

Editing: Character jnsertion and
deletion

CASSETTE STORAGE

Fast Commodore designea
redundant-recording scheme,
assuring reliable data recovery

Cassette drive modified by

COMING SOON!

PET PLUS..

Dimensions: 162" wide by 18%" deep. 14" overall height. Weight: 44 bs.

commodore PET

Commodore for much higher
reliabllity of recording and
record retention

High noise immunity, error
detection, and correction

Uses standard audio cassette
tapes

Tape files, naméd

OPERATING SYSTEM

Machine language accessibility

File management in operating
system

Cursor control, reverse field, and
graphics under simple BASIC
control

Cassette file management from
BASIC

Pseudo random number
Generator

INPUT/OQUTPUT

All other 1/O supported through
IEEE-488 instrument interface
which altows for multiple
intelligent peripherals

All 1/O automatically managed
by operating system software

Single character 1/Q with GET
command

Easy screen line-edit capability

Flexible 1/O structure ailows for
BASIC expansion with
intelligent peripherals

BASIC INTERPRETER

Expanded 8K BASIC; 20% faster
than most other 8K BASICS

Upward expansion from current
popular BASIC language

Strings, integers and multiple
dimension arrays

10 significant digits; floating point
numbers

Direct memory access through
PEEK and POKE commands

PROFESSIONAL PERIPHERALS: 360K dual drive floppy disk

storage system. Tractor feed printer.
TRADE ENQUIRIES WELCOME

e S N S0 |y (S PP S g e -
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the PET keyboard

The PET keyboard consists of 73 keys. There are the usual
alphanumerics (A-Z and 0-9) found on typewriters and calcul-
ators and some computers. But the PET has something more:
64 graphic characters. The graphics can be used for plots, for
fun and games or for artwork. There are also special screen and
keyboard control keys which allow the moving of the cursor in
four directions, the reversing of characters and background, the
inserting and deleting of characters. Shift keys and a run/stop
key are also provided to facilitate keyboard operations. By the
use of a POKE command, lower case letters are obtained instead
of the graphic symbols above the capital letter keys.

|
|

Imported and distributed by:

RADIO PARTS croup

562 Spencer Street, West Melbourne. (03) 329-7888
1103 Dandenong Road, East Malvern (03) 211-8122

77




Sale Ends
28th April, 1979

Deluxe Mobile AM
with LED Channel Readout

7995

Regular Retali Price 109.95

Specitications
for 10 dB S + NIN: 0.5vV. Adjacent

Sensitivi
Channel Rejection: 70 dB. Audio Power Output: 4
watts maximum (10% THD). RF Power Cutput:
4 watts maximum. Power Requirements: 12
VDC positive or negative ground. Size: 5.5x15.8
x22.8cm.

Realistic TRC-469. Feature packed for outstanding performance!
PLL synthesizer gives top frequency stability on all 18 channels.
Switchable ANL eliminates or reduces interference from fauity
ignition systems. Flip the 3.way PA/Monitor/CB switch to
“monitor” and it functions as a PA system while continuing to
receive CB calls! Comes with plug-in dynamic mike, universal
mounting bracket and DC power cabies. Suitable for any 12 VDC

TANDY

ELECTRONICS

CB Radios

& Accessories

save —IFIUEALISTIC

Budget-Priced Mobile With Noise
Blanker and RF Gain Control

169°°

Regular Retail Price 229.95

Specifications

Sensitivity for 10 dB S + N/N: SSB, 0.5uV; AM, 1.0 uV. Adjacent
‘Channel Selectivity at 10 kHz 60 dB. Image Rejection: 50 dB.
Clarifier Range: + 600 Hz, variable. Audio Output: 4 watts. RF
Power Output: 12 watts P.E.P. SSB maximum; 4 watts AM
maximum. Power Requirement: 12VDC positive or negative
ground. Size: 6.0x20.3x26.0cm

Realistic TRC-448. Loaded with many boasttul features. PLL circuitry,
clarifier tor fine-tuning SSB reception, dual IF's and a crystal/ ceramic
filter for superb selectivity. Noise blanker cuts impulse interference.
There is a volume/RF gain control, squelch, switch for AM/ILSB/USB
mode selection, LED channel indicator, and llluminated S/RF meter.
With mobile bracket, push-to-talk mike, DC power cord with inline fuse.

219448
Retractable Stainless Steel
CB/FM/AM Body Mount

2695

Regular Retail Price 32.95

259 cm stainless
steel whip with

Regular Retail Price 59.95

Flip switch-antenna

w1

positive or negative ground vehicle or boat. 219469 automatically dis- swivel ball mount,
appears into fender. insulator and heavy,
Features a centre- back-up plate for
loading coil for easy mounting.
) finest performance, tS'i‘O(I:k SD;:ﬂg is
sSave ‘P e and a splitter to iso- '| ple chrome-
R | late FM/AM signals p ateg Overall
s2 - | from CB signals. ength, 274.3cm.
B e s tgrgnecti(;:srmﬂ:e‘:s'
Mobile Angle Adaptor for -$ )7/ Overall extended - .
€. 211094
Regulated CB Power Supply Base-Loaded Antennas gg },5 r?x n \7\/ it:‘ e g gct r:
3 95 Regular Retail 395 Regular Retall $ o cable énd spl'ltter, Roof-Mount
SR e :s':e :ﬁ?gc Frior 830 2 hardware, instruct- Antenna
ora 's including . 13. reg- |For hatchback or other slanted-trunk jons. For 12VDC
5 i .5 . :
ated ooyt 21 25 aMos COMIMIOLS, L | aipests 790 toneop whip verical. 1365 | k neg.gnd. 2197 2695

«w«g@

Alternator Noise Filter

199 Regular Retail MOb“eSA“te:“a M:tt:'hef
g : egular Reta
o 99 price 12.95

Stops receiver "whine" produced by
alternator. For unifs with external

Reduces SWR. Matches any impedance.
regulator. 21-507 i

10 to 1000 ohms 21.924

Regular Retail Price 32.95

Whip adjusts for
lowest SWR and
maximum RF
output. 3/8" snap-
in for easy
Installation, soider-
less connections.
With 4.8m coax
cable and connec-
tor. 21-904

1o

Wi

3} \\“.

Available from Tandy Electronics & Participating Dealers Mail Order to: Tandy Electronics P.O. Box 229, Rydalmere, NSW, 2116.



Homework on the UHF Band

ASPIRING ADULT students who
loath a return to the schoolroom
situation they may have experienced
as children could have a happy
alternative, a Melbourne teacher says.

They could combine correspon-
dence courses with tutorials conducted
over UHF CB radio, says Margaret
Rivers, an HSC English teacher at Box
Hill Technical College.

Mrs Rivers is already using a network

on the UHF CB band at the college to

coach a group of her off-campus students

in their homes around Melbourne on
predetermined evenings.

The college is experimenting with
a two-way radio “school-of-the-air”
concept — one of the first occasions
that UHF CB radio has been used
for formal education in Australia.

Installing two-way radio at the
homes of her eight students was done
simply as an added bonus to the
off-campus HSC English correspon-
dence courses at Box Hill Technical
College.

Mrs Rivers has learned that house-
wives who feel they have been “out
of touch” for too many years welcome
the change for further education by
“joining” groups without losing the
security and comfort of staying at
home.

“Women who have been tied to the
house for along time may not have
the confidence to go ‘back to school’,”
Mrs Rivers said.

“And both sexes can be put off with
the thought of having to front up to
a school if it means re-living the terror
of unhappy classroom situations
experienced when they were young.

“They may feel that they are
going to make fools of themselves.”

Mrs Rivers said that housewives
working part time and men committed
to fulltime jobs after perhaps failing
their HSC, can find a correspondence
course with group discussions done
from home an ideal way to improve
themselves without actually attending
an adult-education course.

Her students age from 19 to 55, and
talk to her and some of their fellows
from their homes located in Melbourne
suburbs at Hawthom, Glen Iris, East
Kew, Noble Park, Ferntree Gully,
Eltham and Lilydale.

The idea to use the econimical UHF
CB radio method came from Graeme
Scott, 37, the Education Department
training advisor for electronics, with
Box Hill College funds.

“The radios work on the new UHF
band, on a much higher frequency than

CB News

the notoriously clogged channels of
the conventional 27 MHz CB band”,
Mr Scott said.

“The students are not subject to
unwelcome intrusions by other stations,
by bad language or abuse”.

“At the end of some sessions calls
coming in have shown that there has
been an interested listening audience,
people who have been polite not to
interrupt the tutorial”, Graeme said.

Graeme, an active radio amateur

VK3ZR, is keen to adopt modern
technology in education, wants to
exploit and enlarge the network next
term with more subjects and more
sets.

“Our transmission coverage for
radio is ideal from Box Hill”, said
Graeme.

“All we need now is the equip-
ment to get on with the job we already
know we can do”.

Box Hill Technical College, which is

a Technical and Further Educational
(TAFE) College, is administered by the
Technical Schools Division of the Vic-
torian Education Department.
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New RB14 Arrives!

In fact, there’s two! RB14 and Son of
RB14 .. . known as RBl4a.

RB14 is the incomprehensible one with
the legal-type words in it and sets out
what they give you and what they don’t.
It is the word.

Son of RB14 is a document on
“operating guidelines”. This one is for
the proles. Thee and me . . . and I'm
not too sure about . . .

What’s the bottom line, the good
news and the bad news.

*The five sets per license is definitely

a goer.

*Anybody will be allowed to use
equipment licensed to you, with your
permission — but you’re responsible.
*Callsigns are required at intervals

no longer than five minutes in any single
transmission, license numbers to be
given at beginning or end of a series of
transmissions.

*Gain antennas will be permitted.
Nothing bigger than a five-eighth
groundplane on 27 MHz in the city,
three element beam in the country. On
UHF you’ll be allowed an omni-
directional antenna having up to 6.2 dB
(over isotropic) in the city, up to 8.2 dB p
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in the country. A five-element beam
will be allowed in the country.

*No height limitations on antennas.
*Power mics are out, other than those
sets type-approved having a power mic
as standard equipment, e.g.: CPI rigs.
*Current policy “anticipates” 27 MHz
operation will cease in 1972.
*23-channel sets will be licensed in
future providing proof of prior license is
available.

Interestingly, RB14 (big daddy
version) does not give official sanction
to the emergency channels on HF and
UHF (channels 5). Only Son of RB14
gives the nod to the emergency channels.

It is going to be interesting to see
how the new regulations, conditions
(whatever), affect operation on the air
and the performance of the market
currently wallowing in a further
doldrum since the Christmas ‘pimple’
(it was no boom, believe me).

Somehow, the “All-new, singing-
dancing, virgin-white, lemon-fresh . . .”
RB14 (together with Son of RB14),
while overcoming many of the short-
comings of the first document, has burst
upon the CB world ““. . . not with a
bang, but a whimper”.

1t’s going to be interesting to see how
long it will take the craftier quasi-CBer-
pirates to find and exploit the loopholes.

80
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South Africa Legalises 27 MHz

South Africa introduced a CB service on
27 MHz during January. CBers there are
allowed to use nine channels, transceivers
that meet 1976 American FCC
standards and antennas no larger than

a quarter wavelength long. Our spies
estimated there were maybe 10,000
pirates in Johannesburg alone so it
seems there was a clear groundswell

of enthusiasm for CB. A boom in
demand for rigs and equipment is
expected, naturally enough. Wonder if
any Australian companies will export
to South Africa?

CB Industry Asseciation

A meeting held at the Sydney head-
quarters of the Australian Electrical and
Electronic Manufacturers’ Association
(AEEMA) on 13 February saw the
formation of a CB Industry Association
... something which has been 14
months in gestation.

A steering committee has been
formed with Mike Skovron (of Mike
Skovron Agencies) as the Chairman,
Greg Ackman from Mobile One and
representatives from Pye Industries,
Philips and Tandy.

As Mike Skovron tells it, they’ll be
addressing themselves to the problems
facing the industry from the poor image
of CB radio to chaotic marketing and
the severe slump that has persisted since
mid-1978. They’ll be pressing the P& T
Minister and his Department over
licensing and regulations as well as the
question of more channels.

Secretarial support and other services
to the embryo Association will be
provided by AEEMA.

FCC Seek CB Restriction

Around Radio Telescopes

The United States Federal Communi-
cations Commission launched rule-
making proceedings late in October
seeking to restrict CB and general
mobile radio transmissions in the
established “radio quite” zones

around the radio telescope installations
in West Virginia at the National Radio
Astronomy Observatory at Green Bank
and the Naval Research Laboratory’s
installation at Sugar Grove.

The zones have been established
since 1958 and exist to prevent man-
made interference to the super-sensitive
radio astronomy equipment at the
installations. Authorities have said that
the large inctease in CB and mobile
radio use in the area was causing undue
interference with the equipment. L)
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SUPERB KITS from DENMARK

Additional high quality kits coming soon!

JOSTYKIT is Europe’s leading manufacturer of electronic kits featuring attractively styled boxes of Scandinavian design and high quality electronic

components which will satisfy the most demarding kit builder.

JOSTYKIT’s staff of qualified electronic engineers and educationalists supply up-to-the-minute, reliable electronic kits, designed around space-age
solid state technology, but capable of construction without any great technical know-how or practical experience.

The JOSTYKIT instruction booklets supplied with each kit give clear, precise directions for assembly and testing. For those with special technical
interests, each instruction booklet ends up by describing how the kit works. You'll always learn something when you construct a kit from JOSTYKIT.

Audio
AF300 AUDIO AMPLIFIER ~ 3 WATTS

A real work-horse., this universal power amp has a wide rang€ of applica-
tions such as car radio, record players and small receivers. Due to its well
designed clectronic circuit, the AF300 can be used over wide voltage ranges
without deterioration of the specification parameters.

Kt AE300k i it s b b 8 el st il PSR Al $25.00
AF340 40 WATT AUDIO AMPLIFIER MODULE

High quality 20-20,000 Hz, 37w RMS with low distortion.

Kit AF340. . . . . . . . e $35.00

FM Tuners

HF325-2 QUALITY FM TUNER MODULE
The HI'325 is a complete high quality FM tuner of professional standing.
The tuner unit is ready-made and pretrimmed, making it child’s play to
assemble. Tuning range 88-108 MHz, operating voltage | 2-55v ac.

Kit HF325. . . . " -
Sterco decoder HI310 R
HF310 FM RECEIVER
The HF310 is a very reasonably priced HF FM tuner. Fully trimmed, the
sensitivity according to 1HF standards is better than 10uV. Features 60 dB
S/N radio and low harmonic distortion.
Kit HF310
HF330 STEREO DECODER
Gives 4045 dB channel separation, just add to a good quality FM receiver.
Kit HFF330. $24.00

$79.00
. $24.00

$49.00

Pre-amps (RF)

KHF39S5 RIF PREAMPLIFIER

Gain 30 dB to 20 MHz, 10 dB to 100 MHz and 5 dB to 225 MHz. Ideal to
boost reception on short-wave receivers.

Kit H'395 o S
HF385 VHF/UHF ANTENNA PREAMP

Superb quality with two aerial inputs and one down lead which simul-
taneously supplies current from the power supply. Frequency range 40-
250 MHz and 400-820 MHz. Gain 9-18 dB, depending on frequency.

. $6.00

Kit385. . .. ... . .. ... $30.00
BoX BBSO . . . . . ... $6.00
Optional Power Supply NT4lO .............. $20.00
Quick assembly kits
JKOl  GENERAL PURPOSE AMP 0.5w. . . . ."$18.00
JKO2  MICROPHONE AMPLIFIER . . . . . .. .. $19.00
JK03  SINE WAVE GENERATOR 20-20,000 Hz . .. $30.00
JKO4  FMTUNER 88-108MHz . . ... ........... . $30:00
JKOS 27 MHz RECEIVER . . $33.00
JKO6  27MHz TRANSMITTER . . . . ... . .......... $29.00
JKO?7 ° DUAL TONE DECODER FOR R/C MODELS . $43.00
JKO8 240 Vac LIGHT OPERATED RELAY . $20.00
JK09  SIRENKIT inc. SPEAKER . . . . .. .. .. .. ... .. $19.00
JKI0 PHOTOGRAPHIC TIMER 240 Vac .. $23.00
JK101 CAR BURGLAR ALARMKIT . . .. .. ... . $55.00
Dealers

MAIL ORDERS
enclose $1
for P&P

VICOM

Light Shows

AT465 LIGHT SHOW

‘Furn your music into light. Simply connect this 3 channel light shoy to

the audio terminals of your amplifier and this quality kit does the rest fos

you!

Kit AT465. . . . . .. ..

Attractive box and knobs 86065
AT468 4 CHANNEL LIGHT SHOW

This superb kit drives 4 lights (400w per channel) from the audio amplifier
output.

Kit AT468.

Attractive box and knobs 83265

AT365 LIGHT SHOW

This quality kit uses microphone input instead of connection to the audiol
output. 1500w max.

$64.00
$25.00

FM Transmitter

HF65 FM TRANSMITTER 60-148 MHz

Will run 5w output with heat sink. ldeal for signal testing or for a minia-
ture transmitter which could be received on a standard FM receiver.

Kit HF6S. . . $9.00

Ham Converter

H¥305 AMATEUR BAND 2m CONVERTER
Converts:2m .FM down to the FM band 88-108 MHz.
Kit HF305 .

AM Receiver

HFF6 | MEDIUM WAVE RECEIVER

540-1600 KHz receiver complete with ferrite coil antenna.
Kit HF61. .

Power Supplies
NT415 LAB POWER SUPPLY 0-30V
1 amp well-regulated supply for professional use. Complete with box and
transformer.
Kit NT415 s
NT300 LABORATORY POWER SUPPLY 2- 30V
High quality supply, regulated 2-30V dc at 2 amps with overload protec-
tion. Complete with box and transformer.
Kit NT300
AT320 ALL ROUND. AC,D( REGULATOR
This kit is a control unit with almost incredible possibilities. Use it as a
touch control, burglar alarm, timer, heat/cold regulator. Power supply is
built-in.
Kit 320 . $54.00
Sydney: CUSTOM COMMUNICATIONS, 60rchardle|gh St, Yennora
Ph: 681-3455. Adelaide: HAMTRONICS, Goodwood Rd, Kingspark
Ph: 272-8417. Melbourne: EASTERN COMMUNICATIONS 898
Riversdale Rd, Camberwell Ph: 836-8635. ROD lRVlNG
ELECTRONICS, Shop 499, High St, Northcote Ph: 489-8131.
Canberra: DAICOM, Colbee Crt, Phillip Ph: 82-3581.
And al} authorised Vicom dealers around Australia and N.Z.
being appointed in all areas

Distributed by:

68 EASTERN RD,
SOUTH MELBOURNE, VIC. 3205.
PH (03) 699.6700

$128.00

.$110.00
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FT101E discontinued

Yaesu have discontinued the FT101E,
replacing it with the FT101Z! The new
‘basic’ transceiver is styled after their
top-line model FT901, and is expected
40 sell in Australia for around $850.
The FT101Z includes many of the
features of its big brother, such as
6146Bs in the final, a noise blanker with
adjustable threshold, AGC control
(slow/fast/off), IF bandwidth tuning,
clarifier on Rx and Tx etc. It has been
designed to be fully compatiblé with
the 901 -series accessories, and will be
available with either an anolog dial or
analog-plus-digital frequency readout.

1979 FACT Symposium

The 1979 Symposium on “Future
Amateur Communications Techniques”,
the FACT Symposium, will be held over
the weekend September 29-30, October
1 at a venue to be announced.

The success of the 1978 FACT
Symposium held in May last year at the
Strata Motor Inn, Cremome in Sydney,
has created a demand for a ‘return’
performance. The papers for the 1978
Symposium, though nine months in
gestation (!) will have been received by
those who attended by the time you
read this. Additional copies are available
from the Symposium committee for
$5 plus 50c post and packing.

The 1979 FACT Symposium will
again be organised by Roger Harrison
VK2ZTB and the NSW VHF & TV
Group committee.

Call for papers: Any amateurs, or
interested persons, wishing to present
a paper at the 1979 FACT Symposium,
topic of your choice — but related to
communications techniques — should
present a written synopsis or abstract
to the committee by 30th May. It is
intended to publish the Symposium
papers before the event this year.

To enable interstate amateurs to

Proceedings of the
Future Amateur Communications Techniques

Symposium

20020 May 197X

Steats Mt
Crémnnn

Svdnes

particupate in the Symposium, who
may not be able to attend but
would like to present a paper, the
committee invites abstracts from
authors who, if accepted, would be
invited to submit a paper for
publication in the symposium
prodeedings.

For further information, contact the
FACT Symposium Committee, 14
Atchison St, Crows Nest, 2065. Roger
Harrison may be contacted on 33-4282,
between 4pm and Spm weekdays.

New 1296 MHz record

A pity we couldn’t get this in last
month but the news arrived after dead-
line. Once again, Wal VK6KZ, operating
portable from Walpole west of Albany,
W.A., set another world distance

record for the 1296 MHz band at 1230Z
on 29-12-78, in company this time with
Chris VK5SMC located at Hatherleigh,
near Millicent in South Australia.

The equipment used by VK6KZ/P
consisted of a Microwave Modules
converter preceeded by a homebrew
preamp using two BFR9Is feeding
an FT101E transceiver on 28 MHz.

The transmitting line-up took output
from the FT101E fed into a Micro-
wave Modules 432 MHz transverter,
followed by a homebrew varactor
tripler. Power output: about 3 watts!
The antenna was a one metre diameter,
horizontally polarised, car-mounted
parabola.

The gear at Chris, VKSMC’s end
comprised a homebrew receiving
converter feeding a Drake R4C receiver.
The transmitter took drive from Chris’s
432 MHz gear to a 3CX100AS tripler
giving about 10 watts output. Antenna:
8.5 m diameter (28’) parabolic dish.

The distance is 2109 km (13 10 miles),
an increase of nearly 13% on the
previous record (set last year) of 1872
km.

The same day, about an hour after
the record contact, David VKSKK
at Wasleys, S.A.,also worked VK6KZ/P.
The distance between these two stations
being 2024 km. David was running
about one watt (1) to a one metre
diammeter dish.

Well done, fellas, that should keep
Australian amateurs in the forefront of
long-distance work on the UNF bands
for some time.

Technical Standards

Dear Sir,

I read your magazine with interest, but
found the article in January 1979 in
“Amateur News” on ‘Technical Standards for
Amateur Equipment’ to perhaps only give
about half the story — mostly the “it’s too
hard and'shouldn‘t be Imposed on us” side.

The overall minimum and harmonic
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standard is, to my knowledge, set at a
minimum of at least —40 dB for services
operating under 30 MHz. A maximum
spurious and harmonic energy level is also
set which may mean that transmitting
equipment may have to meet up to —60 dB
suppression.

As the Vicom spokesman stated, marine
services have to meet the —40 dB level,
but in actual fact the equipment when
installed would have attenuation of the
undesireable output products of probably
~50 to —60 dB owing to the fact that they
are used via aerial tuning units and high
““Q” loading networks. Therefore, the
installation is markedly better than —40 dB.

! might also point out that the high
frequency CB transceivers are required to
meet a specification of at least —60 dB
spurious and harmonic suppression. Also,
VHF transceivers in the amateur service
usually have spurious and harmonic figures
of better than —55 dB, and the commercial
services in the VHF range have to meet 3
figure of at least —70 dB. Impossible you
might say, but it is not, as one well respected
commercial VHF transceiver used by many
organisations often exceeds —80 dB. It s,
therefore, not impossible to meet the —45 dB
figure being proposed.

With normal amateur design technique it is
not at all. difficult to exceed —35 dB with no
instrumentation to measure such parameters.
The normal pi-coupler will normally give you
—35 to —40 dB of spurious suppression. The
alteration of this circuit to a pi-L coupler
can increase the suppression to —50 to
—55 dB., A very simple modification surely.

The FT-7 that was tested in your
laboratory gave —52 dB, and it uses only a
very simple filter in the output consisting
of two inductors and four capacitors
following the broadband amplifier.

With broadband amplifiers it is necessary
to have a filter which is suitable for each band
in use. However, | have noticed that some
amateur gear does not go anywhere near
meeting even the —40 dB minimum level.

I had some highly esteemed Collins
equipment on a spectrum analyser at one time
and it showed spurious at —28 dB, and a
companion unit showed —38 dB.

| owned an IGL VHF transceiver at one
stage, and this had numerous spurii, mainly
harmonics of 36 MHz, at figures like —30
to —40 dB. This was not uncommon with
some of these units when used as a 1-watt
exciter, creating interference to channel 7
TV. Whether my figures are typical for these
pieces of equipment | have no way of
ascertaining.

As | see it, a little more care with our
designs and the use of spectrum analysers,
which are becoming more readily available,
we could eat the —45 dB spurious output
level proposed.

1, as an amateur, don’t wish to cause
interference to any other service on other
frequencies, and as more and more services
of various types are being crowded into the
radio spectrum we must, of necessity,
reduce our pollution in the form of harmonics
and spurii.

Rodney Champness, VK3UG
Two major points were raised in the
item on equipment standards in January
issue’s Amateur News column. The
—45 dB spurious level proposed by
P & T is not impossible to meet, as was
pointed out from the tests conducted. »

Compiled by Roger Harrison VK2Z2TB
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Manufacturers’ specifications quote
levels of —40 dB (or ‘better than’ —40
dB). Would type-approval of
commercially-made amateur equipment
be based on manufacturers’
specifications or tests on sample equip-
ment submitted to the Department?
This question is unresolved.

Another question raised is: would
equipment that required an external
filter to meet the specification be
approved? Clearly, as you point out
Rod, this applies in some fashion to
marine installations. If an external filter
would satisfy requirements then trans-
ceivers such as the Collins you mentioned
and the NEC CQ110E (1st harmonic:

16 dB, 2nd: —32 dB) could be “saved’
by the installation of inexpensive CB
market low-pass filters.

Personally, I would like to see a
statement from the Department as to
the exact purpose and the role of setting
equipment standards for amateur
equipment — even though it may seem

self-evident. With the onus already on
the amateur to ensure he does not
interfere with other services, and per-
haps morally, to reduce any possible
contribution to spectrum pollution as

a result of his activities, the imposition
of equipment standards seems like
another small example of over-regulation
in government.

GFS release new Atlas fine
Atlas Radio Inc, USA are due to release
a new amateur transceiver line here
through their Australian agents, GFS
Electronic Imports early this month.

Known as the “Atlas 110 Line”
the range consists of a high performance
amateur band receiver, the RX-110,
covering 80 through to 10 metres, and
two “bolt on” transmitter modules, the
TX-110L and TX-110H. When combined
with the RX-110 these produce a high
performance low cost transceiver.

The TX-110L is a low power module
having 15 watts input while the TX-110H

Amateur News

runs around 200 watts input.

Overall size of the combination is
only 31 cm (W) x 9.5 cm (H) x 24.8 cm
(D) which makes the RX/TX-110 ideal
for mobile operation.

Initially, only the high power RX/TX-
110H transceiver combination will be
available from GFS Electronic Imports.
Expected price will be around $499.00.

For further information on the Atlas
110 line and its accessories contact GFS
Electronic Imports, 15 McKeon Road,
Mitcham, Vic 3137. Phone: (03)
873.3939.

The Future of Amateur Radio

One of the main functions of the
Wireless Institute of Australia according
to many people, is to represent amateur
radio nationally and internationally.
This is quite apart from the various
membership services, including the mon-
thly journal “Amateur Radio”, available
to members. These are some of the
functions of Amateur Radio Societies
all over the world.

The WIA does represent Australian
amateur radio. Officers of the Institute
have spent countless hours of their own
time negotiating better conditions for
amateurs with the Post and Telecom-
munications Department. This concems
amateur radio in Australia.

Unfortunately this is not enough.
Why?

Amateur radio in Australia is one
of the many services govemned by the
Wireless Telegraphy Act and Regulations.
A very large number of the Regulations
stem from international radio regul-
ations adopted by the member countries
of the International Telecommunications

member countries of the ITU.

About once in every 20 years the
ITU holds a general Administrative
Conference to revise the international
radio regulations relating to all the
world-wide allocations in the frequency
spectrum and various associated matters.

The last World Conference of this
kind was held in 1959. The next WARC
is to be held this year, also in Geneva.
We call this WARC 79.

Union. Australia is one of the 154

At WARC 59, the amateurs of Aus-
tralia were so concerned about the
amateur service that, through the WIA,
they lobbied for and were successful in
obtaining amateur observer status on
the Australian delegation. This amateur
was the late John Moyle, VK2JU. His
attendance highlighted the fact that the
amateurs must always be present at the
vitally important conferences and, of
course, the International Amateur
Radio Union (of which Australia
through the WIA is a member) is best
geared to cover the general interests of
amateurs. His report also highlighted the
need for an amateur to be part of the
Australian delegation and consequently
the WIA established a fund shortly
afterwards to enable this amateur
participation to occur in the future.

WARC 79 is a ten week conference.
Leading up to this, each country’s
Government must make plans and pre-
pare a brief for the delegation. Australia
has been involved with this for two
years and the amateur service is one of
the Committees forming part of the
Planning Group. As part of the pre-
parations for WARC 79 a meeting of
Government’s technical experts (CCIR)
will occur in Geneva later this year.
Australia will participate.

Ministerial assurances have been
given that an amateur representative

will be included in the Australian
delegations.
Simultaneously, a tremendous

amount of preparatory work has been
carried out by the IARU. Once again,

Australia has been involved through
the WIA. This preparation work is
aimed at amateurs throughout the world
influencing their governments, through
amateur societies, to ensure as uniform
and strong a voice as possible is heard
from amateur radio. No stone is being
left unturned to safeguard our future to
the utmost of our ability. This is vital
both now and throughout WARC 79
to ensure that commercial and other
interests do not take away any of our
frequencies and privileges without the
strongest possible fight.

It is sadly true that all these efforts
cost money. Members of the WIA have
met the brunt of the financial burden
but in comparison with America, Japan
and Europe we are comparatively small
in numbers.

Additional funds are essential if the
radio amateurs of Australia are to assure
themselves that no losses occur to our
amateur service by default. Your con-
tribution, however, small it may be, will
help in the tasks ahead.

You can help in either or both of
two ways. Send a donation to the ITU
fund now, and join the WIA.

Donations should be sent by crossed
cheque, money order or postal order
made out to “WIA” and sent to PO Box
150, Toorak, Victoria 3142.

Every time you go on the air remem-
ber: the WIA helps safeguard your
frequencies. Please send your donation
NOW.
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DICK SMITH EN

% % THE YAESU PRICE WAR % %
YOU REAP THE BENEFIT!

Dick Smith Electronics will better any genuine price offered by
anyone on Yaesu products.

YES! This means that we will sell you a fully guaranteed, genuine unit
at a cheaper price — even if we are competing with a backyard
importer who probably hasn’t even got provision for warranty service.

And you’ll be buying from a fully Australian owned
company - your one stop electronics shop who
actively supports amateur radio!

HERE ARE OUR PR'CES: (WE’LL SEND ANY OF THESE TO ANYWHERE IN AUSTRALIA FOR S6 EXTRA!)

FT-101E 80-10m HF transceiver Cat D-2860 $789.00 FT-101Z New HF transceiver Cat D-2862 $775.00
FT-301 Solid State HF transceiver Cat D-2870 $795.00 FT-901D Top class HF transceiver Cat D-2854 $1349. 00
FT-7 Mobile HF transceiver Cat D-2866 $375.00 FT-227RA 2m FM scanning transc. Cat D-2891 $379.00
FT-7 2m FM transc with memorizer Cat D-2890 $379.00 CPU-2500 computerised 2m transc. Cat D-2889 $549.00
FC-301 Antenna tuning unit Cat D-2896 $219.00 FC-901 antenna tuning unit Cat. D-2855 $249.00
FL-2100B 1.2kW linear amplifier Cat D-2546 $529.00 FL-110 200W linear amplifier Cat D-2884 $189.00
FRG-7 Solid State HF Rcvr Cat D-2850 $319.00 FRG-7000 Digital HF rcvr Cat D-2848 $599.00
FP-301 13.8V/20A supply Cat D-2872 $169.00 YC-500S 500MHz Freq. Counter  Cat D-2892 $475.00

We believe that the prices above are better than any supplierin Australia. If you find someone
cheaper for the same goods, tell us!

For us to better any price, simply show as the advertisement from any Australian company.
After checking that they have stocks available at that price we will sell for a lower price.
Offer remains open while present stocks last (approx. $250,000 worth.

DSE520




FT-7 amateur

mobile transceiver

This all solid state transceiver is Yaesu's effort to provide for the
increasingly popular portable/mobile amateur market. At the same time
it meets the requirements of the Australian novice amateur licensee and,
judging by the number on air, it’s popular. Review by Roger Harrison.

THE FT-7 COVERS the five major
HF amateur bands: 80, 40, 20, 15
and 10 metres. It provides only SSB and
CW operation, the predominant modes,
and covers 500 kHz segments spanning
each amateur band. On the 10 metre
band it covers 28.5 — 29.0 MHz, though
crystals are available to cover other seg-
ments. Fixed channel operation is also
available, as is the use of an external
VFO.

A single ‘tune’ control peaks both
transmitter driver and receiver pre-
selector stages. A mic gain control is
provided by the FT-7 does not have
VOX operation. In the CW mode, semi
break-in operation is provided, with
sidetone.

A 100 kHz crystal
included.

Designed purely as a portable/
mobile rig, an ac mains supply is not
included but Yaesu recommend their
FP-4 or FP-7 power supply if mains
operation is desired.

Functionally, the FT-7 front panel
is reasonably uncluttered with the
controls logically placed and having
good access. The usual clear, easily-
read frequency dial is included along
with a goodly-sized S-meter. The
clarifier may be tuned on or off, as
desired, and an indicator light just above
the dial indicates the selected condition.
A handy feature.

Immediately below the main turning
knob is a linear ‘calibrate’ control which
allows ‘zero-ing’ of the main dial. The
crystal calibrator is used for this purpose.

The receiver audio gain and RF gain
controls are piggybacked. This is a fairly
common practise as the RF gain is not
used nearly so much as the audio gain
control.

The rig is supplied with a sturdy
mobile mounting bracket, although, as
the FT-7 is 230 mm wide you’ll need
to have a vehicle with plenty of dash
space and leg room to mount it under
the dash.

As can be seen in the lead picture, a
pull-down stand is provided so that
the front of the rig may be raised to a

calibrator is
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more convenient operating height
when the rig is used on a flat surface
such as a table or bench. This also pre-
vents the bottom-mounted  internal
speaker from being muffled in that
situation.

trol (beneath the main tuning knob)
we found a nuisance to use. Its range
was measured at plus 6 kHz and minus
12,56 kHz. As it is a linear, or slide,
type of control, this made zero-ing the
VFO a rather awkward task. The

location of the control does not help
either — one tends to knock the main
tuning knob — Grrrr! (I know, | know
— fumble fingers! But we weren’t all
endowed with fine, long piano-playing
phalanges).

On the air

The FT-7's lack of ‘frills’ makes for
extremely simple — and convenient —
operation. Tune-up and general oper-
ation were a breeze.

Audio quality on both transmission
and reception were very good, sounding
‘well-balanced’ with regard to highs and
lows.

Tuning of sideband and CW signals
was genesally easy, the selectivity of the
receiver being not so narrow as to make
tuning finicky, vyet having good
rejection on signals close to the station
of interest.

The clarifier control had a range of
plus 3.5 kHz and minus 5.5 kHz — a bit
too much for our liking as it made
adjustment a little “touchy’, particularly
when copying several stations in a ‘net’
where one or two were not quite on
frequency.

While we're at it, the calibrate con-

The RF gain control needs some care
when adjusting it as the main tuning
dial is easily bumped.

Crossmodulation and overload per-
formance, while nothing to write home
about, were adequate to cope under
reasonable conditions on the well-
populated bands. Judicious use of the
RF gain control improves matters —
that’s an operating technique you’ll
have to learn.

Receiver sensitivity was excellent.
The FT-7 is a top-notch rig in this
department. This reviewer had no
difficulty copying weak DX signals on
28 MHz.

The noise blanker was quite good,
no complaints here. However, in the
common with most noise blankers of
this type, overload and crossmodulation
performance suffer somewhat when it is
in operation.

Stability was superb. We found no
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YAESU FT-7 TRANSCEIVER

Supplied by—

G.F.S. Electronic Imports
15 McKeon Road
MITCHAM 3132 VIC.
(03) 873-3939

* Serial No:

Recommended Price:

87G060466
$599

MANUFACTURERS SPECIFICATIONS

Frequency coverage:

Voltage supply:
Current consumption:

Weight:

Transmitter
Emissions:

Input power:
Carrier suppression:

Opposite sideband suppression:

Spurious emissions:
Distortion products:
Tx freq. response:
Frequency stability

Antenna impedance:
Mic. input impedance:

Receiver
Sensitivity:
Image rejection:
IF rejection:
Selectivity:

Audio output:
Audio output imp.

3.56—-4.0 MHz
7.0-7.5 MHz
14.0-14.5 MHz
21.0—21.5 MHz
28.56—-29.0 MH2
(other 10m crystals
optional)

13.5 Vdc, +/— 10%
3Aon Tx

0.4A on receiver
230mm (W) x 80mm (H)
x 290mm (D)

5kg

SSB (A3) — USB/LSB);
Cw (A1)

20W (A1 and A3j)

Better than 50dB

below rated output

Better than 50dB @ 1kHz
Better than —40dB

Better than —31dB
350—-2700Hz @ —6d8B
Less than 300Hz drift from
cold start; less than 100H2
over 30 min. period after
warmup.

50 ohms

500 ohms

0.25uV for 10dB S/N
Better than 50dB
Better than 50dB
—6dB: 2.4 kHz
—60dB: 4.0 kH2
3W@ 10% THD

4 ohms

TEST EQUIPMENT

Hewlett Packard model 8553B spectrum analyser with model

8443 A tracking gen./counter.

Hewlett Packard model 85588 signal generator
Hewlett Packard noise and distortion set 334A
Bird Model 43 RF power meter. Sierra 500 W dummy load.

Electronics Today International — April 1979

TEST REPORT

Voltage supply:
Current drain

Rx:
Tx fewi:

Transmitter

RF Power output
CW fcarrier):
SSB (PEP):

Harmonic emissions
Ist:
2nd:
3rd:

Receiver

Sensitivity at
10d8 (S+N)/N ratio

Selectivity, @ — 6dB:

@ — 60dB:

Stability:

Crossmodulation:

Overload :

AGC performance:

IF rejection
S-meter

13.5Vdc

500mA
3.3A

14.4W fon 3.5MHz}
17.6W

—56d8B
—-52d8
—63d8

3.6MHz: 0.09uV

7.1 MHz 0.06uV
14.1MHz: 0.056uV
21.1MHz: 0.074uV
28.5MHz: 0.09uV

2.4kHz

4.4kHz

+240Hz over 30 min.
warm up

A signal 55d8 above
wanted signal and 100k Hz
away produces a 6d8
increase in audio output,
Output distortion
commences at 200mV
signal input

L ess than 6dB audio
change for 100dB change
in signal level

78dB

S1=0.6uv S6=49uV
§2=1.1uv S7=69uV
§3=1.7uV S9=16uV
S4=26uV +20=140uV
S5=3.5uV +40=18mV

e ————

(AR
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Yaesu Musen
FT-7 mobile

cause for complaint here. Varying supply
voltage had little effect and the rig
would withstand a considerable jarring
without noticeable ‘warble’ on the
received signal. That's the sort of per-
formance necessary in a mobile/port-
able rig.

On the test hench

Technical performance of the FT-7
is certainly up with the more sophistic-
ated, and expensive, rigs.

Sensitivity right across the bands was
well in excess of the specifications.
Selectivity was also excellent.

Stability of this rig equalled some
of the commercial gear we've handled.
Drift during warmup was only 240 Hz,
after warm up, the variation was no
greater than plus/minus about 50 Hz,
even with the clarifier on. Top one
Y aesu!

As mentioned in the on-air report,
crossmodulation and overload figures
proved to be nothing spectacular.
Still, the rig seems to be average in this
regard and most operators seem to
cope.

On the otherhand AGC performance
was very good, necessitating little use of
the RF gain control in practise, except
perhaps to improve matters when try-
ing to copy a weak DX signal while the
bloke two blocks away is calling CQ.

Little trouble should be experienced
with signals breaking through the IF
of the receiver (at 9 MHz).

The S-meter is definitely ‘scotch’ on
weaker signals, but quite generous once
they reached a ‘reasonable’ level. It
definitely doesn‘t indicate the classic
“6 dB per S-point”, but then, few rigs
do these days.

The transmitter comes up rather well
on test also. The power output on CW
was a little above that allowed for
navices, but well within the limit on
SSB. Spurious and harmonic suppression
is very good for this sort of rig and little
trouble should be experienced.

Current consumption at around 3.3-5
amps peak on transmit is good and cer-
tainly shouldn’t be too taxing on a
vehicle battery and is excellent for
portable operation.

Construction of the FT-7 is very

good — the usual high Yaesu standard.
The majority of the printed circuit
boards are mounted vertically and ‘plug
in’ to a ‘mother’ board mounted horiz-
ontally along the bottom of the chassis.

The FT-7 would represent a ‘basic’
amateur HF transceiver, regardless of
whether it is used, or intended for use,
as a portable, a mobile or a home station
rig. It provides all the required basic
operating facilities, without frills, and
performs very well under today’s band
conditions.

At a cost somewhat under $600 it
represents excellent value for money.
As a ‘starting’ rig for the novice, or as an
extra rig for the old hand, it should be
very hard to beat. o

Comments and test results on equip-
ment reviewed refer to the particular
item submitted for review and may not
necessarily pertain to other units of
the same make or model number.

RISTON PRECOATED
LAMINATE
PRINTED CIRCUIT KITS

New GREEN RISTON precoated laminate
with totally aqueous developing and strip-
ping. High photospeed with high contrast
visible latent image from negative photo-
tool. All packs include all chemicals
required accompanied by full instructions.

WORKSHOP PACK

3off 260mm x 150mm (10" x 6") Pre-
coated single sided epoxy glass
laminate.

2 off 250mm x 150mm (10" x 6") Pre-
coated double sided epoxy glass
laminate

1 Pack Developer.

1 Pack Etchant.

1 Pack Stripper.

1 Touch-Up Pen.
$30.00 +$4.00 Pack & Freight

STARTER PACK

1'off 260mm x 150mm (10" x 6") Pre-
coated double sided epoxy glass
laminate.

Chemicals and Pen as in Workshop Pack.
$13.80 +$4.00 Pack & Freight

Full range of sizes of Precoated Laminate
available — Send SAE.

CHEQUES.

SOLID TUNGSTEN CARBIDE
PRINTED CIRCUIT BOARD
DRILL BITS
1mm — $3.00 each
.8mm — $3.00 each

PRECISION CRYSTALS
+ .002% 25°C Parallel Resonant
20pF. -

1 MHz — $8.00 each
2MHz — $7.00 each

4 MHz — $5.80 each

8 MHz — $5.80 each

10 MHz — $5.80 each

12 MHz — $5.80 each

COMPONENTS — PACK AND POST — 80 CENTS AUSTRALIA
AND NEW ZEALAND.

WRITE FOR O.E.M. QUANTITY DISCOUNTS
TERMS: AUSTRALIAN CURRENCY ONLY. 24 HOUR TURNAROUND ON ORDERS

ACCOMPANIED BY BANK CHEQUE, MONEY ORDER OR BUILDING

SOCIETY CHEQUE. ALLOW TIME FOR CLEARANCE OF OTHER

88

2114 SPECIAL!!!!!

2114 4K STATIC RAMS
450nS max. access time,

Manufactured by SEMI, inc.
prime units
$7.80 each
$57.00 for 8

D. BOWEN

P.0.BOX 123,

BEECROFT, N.S.W.
2119
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The local hams in the colony of New Holland are duly advised that Trio-Kenwood have
just received a shipment of the new Power Plus TS-120S series.
Engineered for the more discerning amateur operators. The TS-120S is the most recent
successful result of Kenwood’s advanced engineering capability, giving a compact,
lightweight transceiver with 100W RF output power.
Another new arrival is the TR-7625 2 meter FM transceiver with memory, designed to
permit multichannel (800-channel) operation.
You are respectfully invited to view this merchandise at your local friendly Trio- d
Kenwood retailer.

PS-30 20A Power Supply.
SP-120 Speaker unit.
TS-120S HF SSB Transcelver.
VFO0-120 Remote VFO unit.

“P.S. We would like to inform all VHF buffs
that we now have Phase 11l Satelite Equipment.

TRIO-KENWOOD (AUSTRALIA) PTY. LTD.

31 Whiting Street, Artarmon, Sydney, N.S.W. 2064. Telephone (02) 438-1277

Interstate Distributors:

VIC: VICOM IMPORTS PTY. LTD. (03) 699-6700 @ QLD: MITCHELL RADIO CO. (07) 57-6830 ¢ S.A. & N.T.:
INTERNATIONAL COMMUNICATIONS SYSTEMS PTY. LTD. (08) 47-3688 @ W.A.: WILLIS TRADING CO. (09) 321-7600
e TAS.: ADVANCE ELECTRONICS (003) 31-5688

PLUS MANY OTHER REGIONAL OUTLETS THROUGHOUT AUSTRALIA
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These predictions cover the frequency range
between 3 MHz and 40 MHz showing the
times propagation is possible over the paths
designated for each chart, as well as the pro-
bable mode of propagation. For full inform-

redictions

ation on how to use the graphs, refer to ETI
issues Nov-Dec ‘78, Jan-Feb '79 or the ETI/
Trio-Kenwood poster -given free in the
December ‘78 ETI.

For reliable predictions follow the times

for May 1979

and frequencies indicated by the F character
on the printouts. Time goes from 0000 UT
to 2300 UT, left to right across the graph.
These GRAFEX style of computer generated
predictions provided courtesy of the Australian

lonospheric Prediction Service
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CONTINENTAL SPECIALTIES CORPORATION e Automatic polarity sensing
DIGITAL PULSER DP % e of ososie
polarity
e Single pulse or 100 pps
train.

e Sink or source 100 mA.
o LED indicator.

o TTL, DTL, CMOS logic.

o Complete with power lead.

o Max current draw 30 mA
even when driving a short
circuit

o Weighs only 85 gm.

GENERAL ELECTRONIC SERVICES PTY. LTD. e, Y

99 Alexander Street, Crows Nest, NSW. 2065. Brisbane: 277-4311

Phone: 439-2488, 439-2399. Cables: SERVO SYDNEY Melbourne: 598-9207, 598-5622
Telex: 25486 A/8 SERVO.

Newcastle: 69-1625.
Perth: 325-5722.

100 WATT R.M.S.

FULL RANGE SPEAKER SYSTEM
SUITABLE FOR DISCO/SOUND REINFORCEMENT

FEATURES —

e Carpet covering @ Nickle plated corners @ Steel mesh grille @ 100 watt special design
speaker by Etone @ %" timber construction @ 2 x phono sockets e Size: 500mm high,
470mm wide, 260mm deep @ Impedance: 8 ohms e 2 year warranty.

TRADE ENQUIRIES WELCOME $1 25 each plus freight.

For further information:

B..7.G9-9.8] MUSICAL INDUSTRIES

3 Staple St, 17 Mile Rocks, Qid. 4073. Ph: (07) 376-4122.
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ADVANCED
COMPUT

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

1. Proven Quality Factory tested products only, no re-tests

or fallouts. Guaranteed money back. We stand behind our products.

2. Same Day Shipmnt Al prepaid orders with cashiers

check, money order or charge card will be shipped same day as received.

SUPPORT DEVICES

AMYS11 Arth. Processor. .. $195.00

MICROPROCESSORS STATIC RAM HEADQUARTERS
- 910.08

z . i
$100 PRODUCTS mE e RS He s 2% | soeaon T iR V0
Universal tnterrupf. 5 -8
e — updmin o RE e Mmike E2 6
Z-80/Z-80A CPU ARD 180 o A =
LOGOS | 8K STATIC RAM o Bt R Ly 9o Sarfmoes” wes e
# Low Power 138 Decoder 205  8008:t 1498 425 410 195
# Power on jump 0212 8 tt YO 250 290 2198 205 283 288
* ?e:eﬁ'ag'eﬂMBQOW Protect & 2708 included {450ns) 8214 Procity bt ass O nee 308 378 368
# Totally Buftere # completely socketed Bus Oviver 200 T ~ . e 290 270  23%
» Battery Baci;-up Q‘ssembled and tested gleg.oo E%Emg:\ :ZE saéfm 1:;: 322 :;é ::3
# Address on 1K boundary t 129.95 B Hapey s o : 93 L2
# Requires no front panel Bare PC Board $ 34.95 S el (7 caorp ! ‘!%..gé el |
8035 1
# No wait states # For 4MH2 Speed Add $15.00 §g‘:§:: 6 5 Koo SoGHET. ;:,gs \é% 2§
53 it Timer 19.50
o 32 8PaSA. 098 s 52
ey~ Rl MICRODESIGN MR-16 2716 T R R R
250ns.  199.95 i = O JaPmwW 60 18P0 ST 1101 ves NTs 128
450ns.  179.95 EPROM BOARD (MR-8 Also Available u’:ic“ o ::: ‘353 ZopnWw 0 2oPe 73 P212593425 WS g 295 738 725
at same price) 68101 =8 4 PR AT 0308 IKR I CMOS 795 798 728
KIT # Individual Prom Address e 4 e omww11s 2amm3rAs | Tetrenestn fam i )
250ns. 14995 #* Uses Low cost 16K TI EPROMS Yoty i 119 40P WW 149 40 P ST 63
450“' 125'95 +# Optional 1K RAM  # Phantomscontrol A P ;: CONNECTORS WAVEFORM GENERATORS
g 2 Ser -
Assembled and Tested e O S o acoon. 9% 150 e S e s Mt e 2
Bare PC Board w/Data Kit . 99.50 6860 Modem 1480  18/36 Dua S/ 2 LM586 VCO s
Now over 1 year successtul field experience s SPEC SPEC SoTAA S i OSC S S i e b
3 PECIAL PECIAL PECIAL b
-Special Offer” Buy {4) 8K 450ns. Kits $117.00 STy s St One NV 232 [CHARGE COUPLED DEVICES
- 27086, Eprom. 8958 - e e e A,
416 16K Ram 32 @ $16.95 ea S o 16arorieey iioan cxaiedtig
“ price. 17 page
1771-01 Flopp: 5@ $2595ea 1824 CD 32 x 8 RAM 903 ton wefww«nn-auu-.mnm hmaed)
IMS 16K STATIC RAM Pet Connector Set 5@9% 795ea :E:‘gcéf,/g ‘EE $18.95 each jreg. 43.00)
1852 !
: g:mg"mapomg o 20 CRYSTALS
8522 " 295
“ g i
* Address 16K Bound BYTE USER 8K EPROM BOARD [} 50000 1o i g
£530003 15.50 " P [ =
* gse wilh or w/o lront panel % Power on Jump » Reset Jump $530-004 18s0 NEW CTS (-~ e Sowe T s a0
# Power 2.1 amps typ. g:g?-?:sv u: DIPSWITCHES ;;4“3; :a: :u;ﬁ :95
1 o
* Uses 2114 Assembled & Tested 94.95 R ena Aoy ':” s Acmora s A e aps e ,::
ASSEMBLED & TESTED ONLY Kit 64.95 ’ CTS208.5 $1.78 CTS2099 BY198 2097tsaMMz 588  130MHI 9
450ns. $439.95 250ns. $495.95 Bare' Pc Board 2195 PROMS b el el R T e e R
Special Otfer: Buy 4 kits only $89.95 each g&ﬁ g;g B060 USER'S (s ;n: mg::m :g
NOTE: 27086 only $5.95 f - A194308MH; 89 2
$-100 32K STATIC RAM 1itine % rsWERE SO IR T
e
# Address 32K Boundary 27185V, 12V ens LIVERMORE BASIC 770, e e o
e Oy i TARBELL FLOPPY INTERFACE gee ey ST on mowe il
o wait states on 2
# Fuily Buftered % $100 Compatible ~ # Uses CPM Sz0ar0 o OUR PRICE ony $9500 DISPLAYS/OPTO
% Phantom can be added & Jumper Selectable % Persci.Shugart.etc 3610 293 ?bgg;“nggo:ga =i ! g:
* 2114/TMS4045 or 9135 Assembled and tested $269.95 f- e FOApIPnOBNAMIGA Y mo 7/0L/CA 800 125
ASSEMBLED & TESTED KIT $179.95 ] rest v i TN 00209 Cori 800 %
250ns. $849.00 250ns. $790.00 $ 39.95 i bl F e Ry A %
450ns. $769.95 450ns. $625.00 NOTE: For CPM Add $70.00 :“ ws,( .D'VN. e $-100 Companibie 2MHE KA ;ﬁmuf-&n ©C 800 ase
Bare PC Board w/Data $59.95 Documentation Add $20.00 4118 8K x 1 (35 D Shiactdoow opfs e TIL 305 827 Avay 450
SPECIAL OFFER: T 5 == 2099 | mc0a?aen oo 298
Kit without Memory only $99.95. 4098 ax n 1 a2 < S 98
Add 2114 Memory for 8 @ $7.50 ea TH8-60 UMAADE KIF ;:8;;:;.2, o a NAKED PC BOARD LA el e
261 198 SALE 5-100 e R s A
2 98 - MA 1010 4 dipt cloch module 995
z
PARATRONICS LOGIC 16K Memory with Jumpers and s270 4. [ Jaay Magle a5 | perertorawove 498
Instructions oy .$159.85 - 80804 CPU NSN 373/374 dus! CC/CA 300 220
ANALYZER KIT (Specity Level | or Level lI} i 10 18 B Sk 5n 2152 ] nsw sasse auai cCCA 300 260
MODEL 100A $219.95 APPLE 1) 16K UPGRADE KIT $149.95 TMS4070 16K 1 | ..1995 om Byteuse: 21,8 | HSHBLT 63,50 CC/CA 700 300
(analyzes any type of digital system) &zlosws axal :S 33.3‘:.'?\3;“? 323 -’n"cv’z"c‘)’l?a‘l‘,"o‘l.’m "',2
Trigger Expander Model 10. $229.00 Torbell Casselte 2096 | 4N33 Detington 1SOL 178
8800 Proto 1% Red Leds 185 Da #/1.00
Baseplate .8.95 FLOPPY DISK 1/0 K e Sos | Greenrvesow V0o
Model 10 Manual. ! .. 4.95 PET TO S-100 VI7Y01 &8 Mtioooy 788 | ACH Extencer wiconn el w2773 7 20
Model 150 Bus Grabber Kit 369.00 ADAPTER 1781 Ous Fropor N e Co 2408 | MONTHLY. SPECIALS .
Allows Pet to be CHARACTER $1000 Sorbiomer 8 1098 | 1P ST Lot 1000 s 10
interfaced to GENERATORS R o | 2055 | 18 Pn 8T sockens 1000 < 1
DC HAYES DATA COMMUNI- gopular 5100 b e e | e | RORd e ooy veo
CATIONS ADAPTER - RB3as13007 BLower . 1093 e Tos Dymame rams B 1or1a298
# Telephone/TWX # S-100 compatible it $189.95 ROIISIIADMI (V) Lows+ 1495 UVU'Eprom” Eraser  1ess o 1489 AS702 Dower 95
* Bell 103 freq. w Originate 8 answer mode Sumblea SPRAE.I0 Morearia 1075 Modsiuverte seass 8107 Buter 128
Assembled & Tested $279.95 FoglowCosy 8 Siat Busito, aiipand ; najey 1480 Lok SRR M AT ence 3030 a28 %
Bare PC Board w/data your Pet only . $149.98 Kit KEVSB“OARD 1450 poder 5827 sat0.06 1437 o0 TA36E ‘:I;gg
Professionsl Industral Mode!
Bus Drwver 239
ENCODERS 78L0% Regutatos 21.00
ATTENTION XIM USERS
DATABGONS L HANGALS DISKETTES avsz78 wars o e gos QTG T 0 .2
AY5-3600 1378 25194 Sna g
N Loy more 1 e e oS0 UARTS/USRTS u:.:’,é:: r‘;:'”ﬁe‘;ue' 25
" Oshorne |t W VYo ¢ L Compar 3
Lnear nole : ‘::: : u:": V: e TR1602B BV, 12V 398 - DS0025CN Ciock D':' ?,‘-g
8080 Proe AY$1013 BV, 129 550 . D30026CN Clock Drwver 2%
:‘v'uguwwn B-14% 89 ¢ ar2o M;;" ‘o:--w 349
101 N HOIAN
Mot Z NORTH STAR MINI '..«om"'!s ,g?."(',?,,‘ﬂﬁq“ i ':’.°f..,, 2 l:":n -é 2
. : e 2 ™
r&mz::vu ork $495 0ach  $4.5010 weson g KCL 7107 CPL. 3 Do AD na
s Software SF1 Vol 1 — — i ——
Basc Solwae SAI Vol IV or V & STANDARD 16718 Asiros v ome | NEW
Basc Software SRI Vol VI * Hard SALE TRIATIE ... "‘_"";:_.“‘.“
Bay< Software SRI Vel Vit * Soft = 1978 CATALOGUE
AMD Lo Da C 9 BAUD RATE
D S50 Tara Mosoroia Sem Data 1.2.3 Ll sisoeecn 100 Bl GENERATORS <3 Enag e R TR
000 s L Lo
MC1441t 1128 1w DISCOUNT COMPUTER
ar0z Dreco mpu
6800 DESIGNER BOARDS g: l:!su'?%Boaéd Banrd WD1941 | 1 ATTRRTISNIEFELE L NS CORNER unt Computer
MODULES PROTO BOAHDS By lera T yh}l%m:r:‘boa:: ;ggg TV CHIPS ER.  UBm seewnex
# Motorola Compatiblé Modules® EVK Extender Board 45,00 :::ﬁm lfm”.,
MEK 6800 D2 Kit $235.00 EVK Solid Frame Chassis 129.00 L o Cromemco SYS I
9600 68G0 MPU Module 495.00 EVK Connectors
9601 16 slot Mother Bd 175.00  AMI 6800 Proto Rom
9602 16 slot Card Cage 75.00 AMI 6800 Micro Assembier Rom
9603 8 slol Mother Bd. 99.00 6800 Tiny Baslc Paper Tape
9604 System Power Supply 250.00 6800 Tiny Basic Eprom
9610 Protot Boa A :
081 aHipem Wucuie 25000 HiPLOTLOW COST
9620 16 port parallel 1/O 37500 DIGITAL PLOTTER
9626 8K Static RAM 2851004 | KglE 202 8 1 ol I
K ic R i i x . 2
9626K 8K Static RAM Kit 225.00 * Digitizer Avalf. Soon List: $1085.00 780  3AZDGABCO 1395  An Siepmenns FOM oo UPS.  Oriers
9630 Emepdev Card 60.00 * High Resolution OUR uo]:u m"‘"’"" 395 under $10000 add 5% handbing st SOTOTCS IO
9640 Multiple Tuner Prog 395.00 & 2.4"/sec Plot Speed PRICE $999.00 140818 B o9 lovtewn. Ordess over $10000 atd 28% Onsanta 110 w/TFRS232
9680 8 port Duplex Asyn. t/0 395.00 DACOH BB b Ty, Oudata 22 8/TFRA237
Mot 43/86 Connectors w/w or s/t 505 SPECIAL KEYBOARD BUY TVINTERFACES  Cormrs fostonn s 6 im. Fomen ety 5000
AMI EVK 99° 6800 sub Kit 9900 WHILE THEY LAST P e 850 Orirs i % iy Myt e iescent + $100
X actory g i foenras
AMI EVK 200 Kit 249.95 “Clare Pender 62 Key ASCII A T N v e 7 ol P P
AMt EVK 300 Assembled 275.00 w/26 Pin & 34 Pin Qutput Conn" . ... $54.95 Miumpen! 3500  Aered rcog moy vary rom Wil Oein Pusceng  ROCRwell ATM
MAR Moduiaior 3500 Synedoh VIM-1 26900

Retail Store Open Mon. — Sat
Located at 1310 “‘B"* E. Edinger,
Santa Ana, CA 92705

P.0.BOX 17329 lrvine, California 92713 New Phone (714) 558-8813

TWX: 910-595-1565



Compiled by the Australian Radio DX Club
{ARDXC). For further information regarding
shortwave radio and ARDXC's activities,
write to either PO Box 67 Highett, Vic.
3190, or to PO Box 79, Narrabeen, NSW
2101, with a 30c stamp.

All times are in Greenwich Mean Time;
add 10 hours to convert to Australian
Eastern Standard Time. All frequencies
are in kiloHertz.

Nigeria

The Voice of Nigeria in Lagos has
introduced the new outlet of 15185
replacing 15120, for the English
language service daily from 0555 to
0835.

The 19 metre band outlet is used in
parallel with 11770 and 7255. Also,
15185 is used for the French language
program from 1930 each day. Both
these services are directed to Europe,
but also give generally reliable signals in
east Australia.

Malawi

The Malawi Broadcasting Corporation in
Blantyre provides its schedule for
shortwave transmissions, which shows
the use of 3380 from 0257-0520, and
again between 1750 and 2215.

The 49 mctre band channel of 5995
is in use between 0500 and 2110, and
7130 is used from 0600 until 1715
each evening.

Most programs are designed for
domestic audiences, however there is a
daily International Service on 7130
only, from 1600 until 1800 in both
English and the local Chichequa
language.

The station is pleased to receive
reports from overseas listeners, and
these may be forwarded to: Malawi
Broadcasting Corporation, PO Box
30133, Chichiri, Blantyre 3, Malawi.

VOICE

of
NIGERIA

SWL News

Oman

The Sultanate of Oman, at the strategic
entrance to the Arabian Gulf, has
introduced shortwave transmissions
only in very recent years.

Radio Oman operates from the
capital, Muscat, with one 50 kilowatt
and one 10 kilowatt shortwave unit.
The current transmission schedule
received from the station shows English
programs between 0900 and 1100 on
11890.

Other programs are in Arabic and -
are broadcast on 6175 from 0200 to
0715, and again from 1400 to 2015.
Arabic programs on 11890 are broad-
cast from 1100 until 1315 daily.

The station advises that its schedule
will be slightly revised from the
beginning of May, with the 0200-0715
transmission being switched from 6175
to 11890. Radio Oman’s address is
PO Box 600, Muscat, Sultanate of
Oman.

Indonesia

Closer to home, the Voice of Ind onesia
in Jakarta has introduced the new
outlet of 15200 for foreign language
programs. Voice of Indonesia’s English
service may be heard on the new

outlet from 1400 until 1500 each
evening and 15200 also carries English
from 0130 until 0200 daily.

Chile
The Voice of Chile in Santiago has a
new ‘outlet for foreign language services,
with 11780 now being used in our
local mornings. Italian is now on 11780
from 2200 until 2230, with German
noted from 2230 to 2300.

The Voice of Chile’s language
schedule is somewhat unreliable, with
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different language segments being aired
at varying times from day to day,
though English segments are listed for
transmission in half-hour segments at
2330, 0230 and 1100 daily.

Current frequencies for the 1100
service are 11755, 11775,15110 and
1512S.

Belgium
Radio-Television Belge, the French
language section of the Belzian radio,
provides the following details of its
schedule for broadcasts from Monday to
Saturday up until March next year. All
transmissions are in French:
0500—-0615 on 11850 and 9615.
0630--0800 on 17765 and 15210.
1030—1330 on 21460 and 15210.
1530--1645 on 21460 and 5965.
and 1700—-2130 on 17715 and 11735.
The DX program is broadcast every
Friday at 1830, with DX host being
Paul Renard.

Hungary

Radio Budapest has a DX program

in English, broadcast every Wednesday
and Saturday from 0400-0415 on
frequencies of 15220, 11910, 9833,
9585, 6105 and 6040.

NMiciowaye
Survey
R 1501

The HI 1501 Is a rugged, compact, portable
instrument and is virtually immune to failure
caused by excessive fields or physical
abuse. It consists of a lightweight instru-
ment package connected to a unique detec-
tion probe by a shielded cable.

For additional information
call or write:

Reg Geary
& Associates

276 Highett Rd, Highett, Vic.
Phone (03) 553-1935
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SUNDAY OPENING

As from 1st April 1979, Biil Edges’ Elec-
tronic Agencies will be open on Sun-
days. For all you electronic experts who
have to work 5% days a week. If you're
looking for that particular piece of
equipment to finish a job, or you just
want to browse, we have a great selec-
tion of goods which are all well dis-
played. Remember, we're open Sun-
day 10am to 2pm. Every Sunday.

PHILIPS FM320 UHF, 40 Ch,
2-WAY
RADIO

With the only licensable freq. band for CB in
1982 (all 27TMHz equipment will then be Hleg-
al). SW RF output. Because UHF operates on
FM,Finlerference has little effect on reception
UHF does not cause TVI

CAT. 2050. $269.
(RRP $330) Save $61.

e’ I=1.1zCC
ACI-N(.IF“

5—

RCNIC

- 115-117 PARRAMATTA ROAD, CONCORD. 2137. Tel: 747-6472.

100 WATT RMS 8 OHM

SPEAKERS

Beautifully man-
ufactured Austra-

lian made speak-

ers. Use as a
woofer in your

hi-fi system, for s,
disco’s, clubs —  wherever a

great deal of power has to be handled.
Frequency response: 25-4 KMz

Resonamt frequency. 30-35 Hz T
Sensitivity: 96 dB. Power: 100 375
watts RMS.

CELLULAR
HORN
SPEAKER

Beautitully made tweeter — looks fantastic
mounted onto board — adds good looks and
all' good treble — just look at these specs:
2KHz-20KHz, max power 30W, 8 ohms.

CAT. 1235. $9.75

This tweeter is one of many we have!

WIRE LESS INTERCOM

No connecting wires required. Merely plug into a
power outlet (240 VAC) and the audio Is sent via
the eiectrical wiring. No batteries required as the
240 VAC also powers the units. Both stations
must be piugged on same side of power line
distribution transformer. Ail intercoms use same
audio frequency so adding extra stations is no
problem. We also have very large stocks of con-
ventional intercoms. CAT. 1950: $48.95 pair

COLOURED
LAMPS

Liven up your Musicolour, party or
house with these economical 100
watt bayonet cap lamps. Suitable for
Discos too. Approx 200mm across
front.

CAT. G750. Red

CAT. §752 Green

CAT. @754 Orange

CAT. 6756 Yellow

GOOSENECK
MICROPHONE

High impedance, uni-directional com-
plete on heavy-duty base with on/off
switch & a gigantic 12 gooseneck.
Frequency response 70-12Hz, Sen-
sifivity —5008B, Impedance 50K
ohms, 3.5 meters cable. Just one of

many mikes we carry 32995

CAT. 1330

RALMAR FAMOUS
CASSETTES

(As advertised on

TV): Well below rec

retail. Try them and
you'll wonder why
others are twice the

price 1109
C60 SQ 89¢.ea,
C60 LH $1.29 ea..
€90 SQ $1.19 ea.
C90 LH .$1.65 ea
We aiso stock DINDY-Cassettes

ELECTRONIC PROJECT KITS

Kits marked right down to give novices a chance, For economy
no circuits are included — they are all available in one volume
of *Project Electronlcs” — only $4.75. No batteries or cases
Included but everything supplied to get them working

Continuity Tester, Cat. 9018 .$3.00
Soil Moisture Indicator, Cat. 3016 $4.75
500 Second Timeér, Cat. 9014 $4.50
Morse Practice Set (less key), Cat. 9012 $3.50
Morse Key to suit .$1.95
Basic Amplifier, Cat. 9010 .$5.50
Eiectronic Bongos, Cat, 9008 $5.00
Electronic Siren (less speaker), Cat. 9006 .$8,50
LED Dice, Cat. 9004 $5.90
Battery Saver (12VDC to 9VDC), Cat. 9002 .$3.90

10 percent discount avallable on above If 10 or more purch-
ased. These Kits are just a few of a very comprehensive range
including Amps, Musicolour, Strobe, Drill Speed Control, TV
Games, many many more

TRANSFORMERS

Flat ballast type — ex-
tremely good value —
enormous voltage and
current range. Made by
Ferguson Transformers.

PL24/60VA, 24V at 2.5A
(12V-0-12V), 12V at 54
$13.99.

PL30/6OVA, 30V at 2A
(15V-0-15V), 15V at 4A

$13.99.

PL18/6OVA, 18V at 3.33A PL24/2bVA, 24V at .83A
(9V-0-9V), 9V at 6.67A (12V-0-12V), 12V at 1.67A
$13.99. $8.50.

PL15/20VA, 15V at 1.33A PL30/20VA, 30V at .67A
(7.5V-0-7.5V), 7.5V at (15V-0-15V), 15V at 1.33A
2.67A $8.50. $8.50.

PL18/20VA, 18V at 1. 11A PLA40/20VA, 40V at .5A
(9V 0 9V), 9V at 2.22A (20V-0-20V), 20V at 1A
58.51 $8.50.

There are 15 other types of transformers in our varied range.

PHILIPS SPEAKERS & SPEAKER KiTS

AD12K12 12" 3-way Kit, Cat. 1287. $337 pair (RRP
$399) Save $62.

ADBK30 8 3-way Kit, Cat. 1282. $242 pair (RRP
$299) Save $57.

ADO0160T8 1" Dome Tweeter, Cat. 1232. 15 (RRP
$17.50) Save $2.50.

ADS060/SQ8 5™ Hi-Fi Midrange, Cat. 1222. $23
(RRP $25.80) Save $3.00.

ADB066/Wi 8" Hi-Fi Woofer, Cat. 1212. $28 (RRP
$30.80) Save $2.80.

AD12100/W8 12" Hi-Fi Woofer, Cat. 1202. $79
(RRP $95.65) Save $16.65.

ADF500/4500/8 3-way Crossover, suit AD12K12
system, Cat. 1256. $50 pr.
ADF600/4000/8 3- -way Crossover, sult ADSK30
system, Cat. 1257. S79 pr.

(includes leads, fastons & attenuators)

First-class quality (European made). Virtually no-

thing to compare them with in this price range

AMAZING LITTLE
SWR |
METER :

For CB's. 3.5 MHz-50 MHz. Measures power ano
SWR. Keep In circult and monitor your SWR
Powet all the time. ideal for limited space, comes
complete with mounting bracket.

ony $15.50
Just one of a complete range of CB and Amateur
radio accessories

TIMER

This German made Timer operates from
240VAC and can switch 240VAC at up to
16 A. It has capabilities for 3 on/off
settings in a 24 hour period. Can handle
times from Y2 hour to.23% hours. Very
robust.

ONLY $35

RECHARGEABLE
NI-CAD
BATTERIES

AA (Penllte), 1.2V 500
mAH, §1.75.
C size, 1.25V 1.2 AH P
$3.63.
D size, 1.25V 1.2 AH
$3.99.
NI-CAD CHARGER — 12V at 25mA, wil

charge from 3 to 10 1.2V batteries at one time
current automatically adjusts. $11.50.

AC/DC CASSETTE
RECORDER

/A
o EEe—

With AM Radio (in“bullt mike). Very compact.

Can be run off 240VAC or batterres. A very ver-

satile unit.

ony $39.95

FANTASTIC
SELECTION

Of transistors, IC's, diodes — our
range s too numerous to print

'S IXLUTE

Please give us a try!

MOST FANTASTIC BUY
OF THE -~
SEASON -

BSR stereo beit drive turntable. Comes Somplete
with base and cover. Fitted with famous ADC

cartridge
ONLY 399

SLOPE ADJUSTER

You want to put your aefial on the bonnet, boot
or mudguard but can't get it vertical. What you
need is a SLOPE ADJUSTER. Extremely strong
with wide angle.

$8.95

BILL EDGES’
ELECTRONIC AGENCIES

747-6472
MAIL ORDER SERVICE

Complete mall order service. No minimum. All
orders processed same day. Please allow $1.00
10 cover pack/post plus § percent of order value
up to $80 and a maximum of $4.00 over $80. All
bulky and heavy items sent freight on

Business hours: 9am-5.30pm Mon-Fri. 9am-Noon Saturday. 10am-2pm Sunday.
MAIL ORDER: PO BOX 1005, BURWOOD NORTH. 2134.




World Radio TV Handbook 1979
This is 544 pages of up to date
information on broadcasting in every
country in the world and is essential
reference material for any shortwave
DXer.

Not only are the detailed schedules
of all radio broadcasters given, but also
listed are station personnel, postal
addresses and current policy regarding
listeners’ reception reports.

Such details are essential for those
DXers interested in gaining verifications
from stations around the world.

The ARDXC is still taking orders
for the WRTVH 1979, and you can get
your copy delivered to your door for
just $16, which includes packing and
airmail registered postage from the
publishers in Denmark.

Special features this year in the
WRTVH include an article about
missionary broadcasters around the
world, and an article outlining the
expected High Frequency broadcast
reception conditions during 1979.

RMexico
Radio Mexico in Mexico City has
introduced the new outlet of 15430
for broadcasts in Spanish every day
from 2155 to 0500. This frequency
replaces the long-used 15385, but
suffers interference from both the
Voice of America and the American
Forces Radio and TV Service, both
using 15430 for much of the day.
However, Radio Mexico is
generally free of interference from
0400 until sign off at 0500.

Australian D Xers meet

This month, over the Easter break,
members of the Australian Radio DX
Club from all over Australia will meet
in Mount Gambier, South Australia

for the 6th annual ARDXC Convention.

The program for the weekend will
include films on DXing, discussions,
the club annual general meeting, and the
chance to renew or strike up new
friendships with fellow DXers in an
informal atmosphere.

People interested in the DX hobby
would find Easter an ideal time to come
along to Mount Gambier and find out
more about our fascinating pastime.

Libya

This is another country of the Arab
world which has recently introduced a
new channel, being observed on 7120
kHz, also signing on at 1500 daily with
the anthem and Koran readings. This
may be a new service relayed from the

SWL News—

Malta relay site, as the transmission is
observed to conclude at 1530 on 7120
kHz.

Laos Broadcasters

Laos is an unusual country in that most
of the regional stations broadcasting for
the home audience in their own region
provide better reception in Australia
than the program for overseas listeners
transmitted daily from the capital,
Vientiane.

The regional station at Houa Phan
is audible in Australia during the even-
ings during the 1300-1430 service, using
both 6198 and 4657.

The Pakse station uses 6597, for pro-
grams between 1000 and 1400 daily.
The station at Xieng Khouang is well
received in Australia on 6675 during
its evening service 1000-1400, and you
may also be able to hear the station on
its parallel channel of 4757, which
should fade in by 1200 in east Australia.

Probably the best Laotian signal in
our evenings is provided by the station
at Savannakhet on 7383 during its
1100-1400 transmission.

The stations at Pakse, Xieng
Khouang-and Savannakhet all relay the
news from Vientiane at 1200 every
night, and this will begin with a clock
chiming 7pm local time, and station
identification.

The identification announcement
may be difficult to catch, and it is
recommended that a tape recorder be
used. The identification at the start
of the news from Vientiane will usually
go like this: “Thini Withaya heng
Sat, kachai sieng chak Wianchan . . .”
which translates as: “This is the
National Radio, broadcasting from
Vientiane .. .”.

Vientiane itself has a shortwave
service on 6130 for domestic coverage,
and this is audible most nights in east
Australia between 1200 and 1530. The
Overseas service from Vientiane is
broadcast on 7145 each evening, but at
the time of writing this channel was
suffering severe interference from
jamming transmitters, making reception
of the program very difficult. When
7145 is free of interference, Vientiane
may be heard in French 1300-1330, and
in English 1330-1400.

Vientiane has recently began to
verify correct reception reports from
listeners overseas. If you would like to
try your luck, then the address is: The
National Radio of Laos, B.P. 310,
Vientiane. The exact address for the
regional stations are not available, but
it would be advisable also to write to
Vientiane for verification of reception
of a regional outlet.
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for M.A.T.V.
components

equipment
|_amplifiers _
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The widest choice in wideband
and amplifiers 40-860 Mhz

Fully designed and manutactured in Australia by "ELECTROCRAFT
with a background experlence of over 14,000 M.A T.V. systems. A
range of Medium and High gain R.F. DISTRIBUTION amplifiers,
suitable for all TV and FM Radio transmisslons within the VHF and UHF
Bands i to V. At present there are 8 amplifiers in our range, with
greater output models to foilow. Most models requlre very low input
and have good signal to noise ratio, as such this makes them very
suitable for weak signal areas. A high brightness red panel light with
solid state rellability on ail modeis. Model 40-100WN has been de-
signed for Wollongong and Newcastle, the local channels (4 and 5A
Wollongong) (3 and 5A Newcastle) are attentuated by 24db aliowing
the distant Sydney channels to be amplified without the problems of
cross modulations from the local channels. The two models 40-
100HL — 40-500HL are provided with gain controls, which are
independent of each other In their operation, each control has a
variable attenuation of 20db. The case is steel, covered in black vinyl
finish, dimensions are 23 x 14 x 8 cm

splitters for TV

Ecraft splitters are of high quality, moderately priced and are designed

especially for Colour M.A.T.V. Systems. The range covers from

40M/z VHF to 840M/z in UHF band, 2 way thiough to 8 way making

them the most comprehensive range in Australia. All models are

power passing, rugged construction, size 3% diameter. For outside

;J'Sf in waterproof case. saddle and clamp can be suppiied for most
xing.

Screws, saddle and clamp connection

75 998

Complete technical M.AT.V. advisory and
planning service available. We are the ex-
perts — 30 years in the antenna business.

ELECTROCRAFT

PTY. LTOD.
68 Whiting Street, Artarmon, 2064
Telephone 438-4308. 438-3266

Open Mon. to Fri. 8-5. Sat. 8.30-12.
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If any of these
models are
advertised in this

magazine at a lower (
price, tell us and we
will supply them at

a better price. Se“_ =
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TEXAS PROGRAMMABLE SYSTEMS

PC100A Alpha-Numeric Printer $238-3210 ($234)

For Ti59 and 58+ Lists, Traces, Prints Words (64 characters), Plot$§

el

PC100C & Ti 58/59

Graphs, etc.

MODULES 387 $32 ea. plug into
Ti59 or 58. Pre-programmed with
approx. 5000 steps.

o Leisure Time

® Marine Navigation (S28 ea,)
o Aviation

o Real Estate and Investment

o Statistics

® Surveying

¢ Business Decisions

¢ Securities Analysis

NEW MODULES

¢ Maths; Utility

o Electrical Engineering

GREATEST PACKAGE OFFER EVER!!

A Ti59 and PC100A printer $686 only $450 {$503)
A Ti58 and PC100A printer $4#1T only $315 {$351)
{Also any extra modules ordered with package only $30 ea) MEW HOME COMPUTERS COMING!

ELECTRONIC CALCULATOR

Phone (02) 624-8849 (8am till 3pm) PO Box 106, Baulkham Hills, NSW. 2153.

MAIL ORDERING FROM US MAKES CENTS FOR YOU! PRICE INCLUDING SALES TAX SHGWN IN BRACKETS

We can equip your business for
doliars less. (Write or phone for details)

NEW!

CANON N
i) " Fé.
and TLLA A0 % <

BX-1 {basic)
Desk computers
(Floppy Disk, Expandable etc.)

Desk Calculators @ Answering Machines

Ti59 5378 $245 ($274)
Programmable to 960 steps or
100 memories, also master
module with 5000 steps,
magnetic cards, 3 manuals,

HP 33E

HP 19C $210 ($234) Same as 29C — with

Programmable — Business; HP 67 $450
($501) Card programmable; HP 97 $750
(S835) Desk model of 67 with printer.

HP’s ONLY —
POST FREE!
(New low prices)
HP 31E $60 (S67)
{Replacement for HP21)
HP 32€ $80 ($89)
{Replacement tbr HP45)
HP 33€ $100 ('5112)
{Replacement for HP25)
HP 29€C $162 ($181)
(Continuous memory)

printer, HP 38E $120 ($134)

HP19C

program pad, charger, carfying
cases, etc.

Extra Magnetic Cards

Pack of 40 and case $15
Specialty Pakettes $10 ea
Programs for mag. cards -

o Electronic Eng e Civil
Engineering o Statistics

o Programming Aids (Decoders
and disassemblers) e Securities
@ Qil/gas energy e Black body

o Printer utility

ALSO Ti58 447 $108 ($120)
Programmabile to 480 steps or
60 memories, otherwise same as
TiS9 except for magnetic cards.

Ti 58/59

—
2tias0se 52

Pack and Post — All LCD models $1.50
anywhere in Australia. Otherwise $2.00
for NSW, elsewhere $3.00 per order
(Extra $1.50 for registered) Sales Tax
Forms must be duly signed and stamped.
(Forms available).

NGRSl Note: We will negotiate

welcome here Price on quantity orders.

Copy and complete.
Please debit my Bankcard $.

No.- . Expiry Date

Signature .
Name & Address

DISCOUNTS

16K, 2114 Low Power chips 1.2 Amps typ. for 16K, 300 or
450 nS, 4K addressing, 4K Write Prptect switches, Bank
Select, Walt states, plated thru holes, solder mask, see
Feb. ETI project for details.

ASSEMBLED & TESTED $366 plus $5 P&P Reg. mail.

11 slot backplane, fully card guided, 10 Amp power sup-
ply.fan, key switch, bench mount, rack mount, anodised
alum. Sent FOB IPEC Transport. BASIC BENCH MOUNT
$189. BASIC RACK MOUNT $166. ACCESSORIES KIT
$46. S100 POWER SUPPLY $79. 6800 REGULATED
POWER SUPPLY $104.

$100 1/0 PORT BOARD

.—%

G 5 01 B B

Y ) ) 2

9 Parallel ports (programable), 1 SERIAL PORT — TTY —
RS232 — or TTL. BAUD rate generator 9600 to 75, Fully
address decoded, Low Power buffers, Plated thru holes,
solder mask. KIT PRICE $164 P&P $3.

o S100 16K Eprom board kit..$90 plus $3 P&P
o S100 Z80 CPU board kit ...$149 plus $3 P&P

o S100 FLOPPY DISK CONT............ .. KIT $159
plus $3 P&P
o S100 8 slot Backplane. .$22.50
o S100 11 slot Backplane . ..$36
¢ S100 100 way connecter......... .$8.00
¢ S100 WIRE WRAP board .$22.50
o S100 Extender board kit ..... .$22.50
o NUMBER CRUNCHER KIT. .$49.50
o PAPER TAPE READER KIT .$69.50
o FRONT PANEL DISPLAY KIT .$87.50
o 8080 SINGLE STEP CONTROL . .$21.65

UV EPROM ERASERS

New product range, Model LEE/T 15W tube, 20 min
timer, up to 40 EPROMS, will erase in 10/15 mins. Modet
MEE/T 8W tube, 20 min. timer, up to 10 EPROMS will
erase in 20/30 mins. Model MEE Is the same as MEE/T but
with no timer. All erasers are fully assembled and have a
safety switch. LEE/T $105, MEE/T $83.47, MEE $73.90

o DISK DRIVES

SHUGART SA400 .8355 P&P §5
SHUGART SA800 . .$580 P&P $5
¢ 6800 PRODUCTS

6800 5 siot backplane .. .$26.50
6800 11 siot backplane $36.00
6800 11 slot chassis (basic) .§166.00
o EPROMS & RAM CHIPS

2708 450 nS GUARANTEED .§12.00
2716 450 nS singie supply . .$43.50
2114 LOW POWER 450 nS. .$8.50
2114 LOW POWER 300 nS. .$10.00

Send 60c In stamps for COMPUTER PR(NTOUT
CATALOGUE for more details.

ALL PRODUCTS AUST. MADE AND IN STOCK (ALMOST). DEALER ENQUIRIES WELCOME.

ELECTRONICS

MELBOURNE

' bonkcard

u.llcome here
BUILT & TESTED POA. ALL PRICES ADD 15 PERCENT S/T IF APPLICABLE.

SM ELECTRONICS
10 Stafford Crt, Doncaster East, Victoria. 3109.
PO Box 19, Doncaster East, 3109. Phone: (03) 842-3950.
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send your ad to

ETI MiniMart,
Modern Magazines,
15 Boundary Street,
Rushcutters Bay,
NSW 2011.

WE’'LL PRINT your 24 words {maximum) totally free of charge. 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
CONDITIONS

Name and address plus phone number (if required) must be included within the 24 words allowed.
Reasonable abbreviations, such as 25 Wrms, count as one word.
Private adverts only will be accepted. Please let us know if you find a commercial enterprise

using this service.

Every effort will be made to publish all adverts received

doing is accepted or implied.

however, no responsibility for so

Adverts must relate to electronics or audio — general adverts cannot be accepted.

SELL: 2650/PIPBUG ICs. Never used $40
inc manual, data, postage, Keyboard wired
cost $60, sell $45. R Munn, 46 Dudley Ave,
Daw Park, 5041. Phone (08) 293.4925,

WANTED: Used 3-speed tumtable without
arm. Garrard 301 or similar Collaro, Neat, etc.
(02) 451.9608 evenings.

COMMUNICATIONS receiver Marc NR-52F1
12 band, .15-30, 65-175, 430475 MHz. Ex
cond, hardly used $200. Details from G C
Williams, 19 Wicklow Avenue, Athelstone, SA
5076 (08) 337.4705.

SELL: Mint condition. Teletype ASR33
complete with 20 mA, & RS232 interfaces
. manuals, etc. $580. Phone (02) 487.2972.

SELL: Honeywell key tape computer has 9
track NRZ. 10%" drive keyboard, memory,
etc. $200 ONO. Phone: (02) 487.2972.

SELL: Three American Field Manpack,
Combat FM Transceivers, Type ANPRC25
2000 channel digital select complete with
unused clip-on RF amps. $1900, will not
separate. Phone: (02) 487.2972,

NAKAMICHI 600 cassette deck, brushed
aluminium, 18 months old. Excellent cond-
ition & performance. Sell for $600 or best
offer (02) 239.1519 (ask for Alfie).

SELL second hand: 100 electronic projects
book, $1.25; 741 IC, 50 cents; tagstrip, 25
cents; ceramic capacitors and wirewound
resistors 25 cents each. Andrew Pam, phone
(02) 80.4221.

SELL Garrard MRM101 noise reduction unit
as featured in ETI January 1979, 1 month
old. Changing to all tape system $90 BH (03)
697.7354, Wright.

ET1 3600 Synthesizer for sale. Fully assemb-
led and working $900. Contact Nigel Smith,
Bauilkham Hills, Sydney on 639.1868.

SELL: Texas Instruments TI30 calculator
with adapter/charger. Cost $36, sell $25.
Suit tertiary or secondary student. Phone:
(02) 80.1296.

HPG7 224 step, card programmable scientific
calculator. 100 blank mag cards, std pack
and users library. $450, R King, PO Box 474,
Sandy Bay, 7005.

WANTED to buy TV service manuals. Colour,
black and white. J Ferrie, 5 First Avenue,
Lane Cove (02) 427.6767.

FREE membership, Lakeside QSL Swap Club,
send any number your personal QSL cards
and 25 cents stamp for equal swaps and free
membership registration. PO Box 114,
Toukley, NSW 2263.

RAM 8K-450 ns, S100 memory card (assem-
bled) $185 (02) 84.2130 (business), ask for
Bernie, or after 5 pm 14 Northmead Avenue,
Northmead.

SELL power supplies: 5th desperate attempt
at a sale. -90V to +30V at 1A — $15;-14V to
+20V at 5A — $30; +5V to -5V at 50A — $40
ONO. (02) 682.4015, K McLean, 6/34 The
Trongate, Granville.

SELL multi 7 2m FM transceiver. RPTRS. 1
to 8, simplex 40, 50 and 51. $150 - 3 years
old. Extra ‘Xtals $7/pair from ‘Jan’ (02)
682.4015, K McLean, 6/34 The Trongate,
Granville.

WANTED CRT monitor - green preferably.
Ring AH John Pitman (08) 45.4372 or write
12 Percy Street, Seaton, SA 5023.

SELL: K25 MR 3W 3ch hand held with CB
Xtals and touch tone and rubber duck $60
(07) 264.1817, Brisbane.

SELL: Yaesu FR-101 deluxe digital receiver.
AM. SSB. FM. Ham-SW. Broadeasts 5m and
2m. As new, cost $900, sell $500. Further
details, Mr Lockerbie, Cameron Street,
Merimbula 2548.

SELL General Electric A3-5825 18 chan.
LED SSB/AM with ant. Warn & TX mod
lights RF gain extras $150. Cole, 5 Belmont
Road, Glen Waverley, Vic 3150 (03) 232.3626.

MICROCOMPUTER system - Baby 2650, EA
economy VDU, RECI cassette interface,
housing, games and programming paks. All
assembled and working. $345 - Garry (02)
90.4919.

ETI for sale: June ‘77 to Dec 78 except Feb
& Nov ‘78. Also 9 assorted EA, PE - $20. B
Easton, 52 Frenchs Forest Road, Frenchs
Forest. Phone 451.4795.

60 Watt car amplifier, Ferris FA-204. Brand
new, has not been unpacked. $39 plus postage.
Edward Jozis 170/332 Park Street, South
Melbourne, 3205,

SELL: Heath H8 computer, 16K RAM, serial,
parallel 1/0. Minifloppy disk operating system,
Lot of software. Cheap printer VDU available.
Melbourne (03) 56.5731.
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SELL: 2650 System in EA terminal case, 2K,
EA VDU, cassette interface, EA keyboard.
$300. Write: M E Kenny,Box 29,Blackwood,
5051,

SELL: Working SCAMP LCDS prototype
system with 4K RAM, manuals, circuits. $400
ONO write airmail to Mark Edwards, Box
3456, Port Moresby, Papua New Guinea.

FOR sale: 4600 synthesizer keyboard con-
troller $70, transient 2 $20. Master mixer
dual input preamps $5. Carl Vine, 125 Arthur
Street, Surry Hills. (02) 33.5647.

2650 micro BASIC. 1.6K integer +/-32K
+ - x/18 statements. Editor. Complete source
listing + manual + CUTS tape. $8.50, A Peek,
10 Gale Street, Woolwich, NSW 2110.

WANTED: Midland 13-894 must be one left
in Aust in working order. Send info and price
to Ray, VCF126, PO Box 76, Mordialloc,
Melb, 3195,

“ELEKTOR” Dutch electronics magazine,
English Edition really different; interesting.
All 1978 issues in mint condition $18.00.
R Martin, 8 Holmes Avenue, Sefton (02)
645.3737.

AUSTRALIAN Radio DX Club, for shortwave
and mediumwave DXers. Monthly magazine
published. Write for details, with 20 cent
stamp to PO Box 67, Highett, Vic or PO Box
79, Narrabeen, NSW 2101.

SC/MP micro kit with documentation, P/S,
hex k-board & disp. Also new hall effect
ASCIl k-board. The lot $150, phone Ray,
Perth 342.5929.

SELL: CRO 3” single beam, working $45. G
Mann, 5 Rason Place, Curtin ACT 2605,

FOR sale: 5 x 7 dot matrix displays type TiL
305. Leads trimmed for pcb insertion 10 for
$12 or $1.50 for sample. L McClure, 20
Sartori Street, East Burwood, 3151 {03)
233.5664,

FOR sale: Electros 55V/65V 20,000 micro-
farads, West Ryde, (02) 808.2463.

WANTED Teletype ASR 33 with paper tape
facility - Barry Griffiths, 93 Glenlyon Drive,
Wulguru, 4811, phone (077) 72.2077 or (077)
78.1819 AH.

WANTED transistorised amplifier circuit,
Seimens 2000 projector - also Astro Kino
colour 1V, 1:1.4 35 mm lens. A Schmidt,
PO Box 241, Southport, Qld 4215,

EDDYSTONE Model EC10 solid state comm-
unications receiver. .55 to 30 MHz, excellent
condition, $160. WHR Treloar, phone (02)
239.5267 (office hours).

SELL: HP9815 desktop computer, hardly
used, $2900. Also several interfaces and
ROMs for Hewlett Packard desktop computers.
Rex Jooste, Pymble, NSW (02) 449.6566
(weekdays).

40 ET| Dec 73 - May 78, $32.00. 46 EA Jun

73 - Feb 78, $35.00. 27 PE Oct 73 - Aug 77,
$15.00. The lot $75.00. (02) 624.4485.
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COME ON BACK!

WE'RE SERIOUS ABOUT GETTING YOU BACK, AND TO PROVE IT
JUST LOOK AT SOME OF THE SPECIALS BELOW

THIS MONTH’S COMPONENT SPECIALS:

50K D.G. LIN ROTARY POT ......... S0¢ | 0.47uf 50v ELECTROS.................. 5¢c
100K D.G. LIN ROTARY POT........ 50c | 2.2uf 50v ELECTROS ................... 5¢c
500K D.G. LOG ROTARY PQOT.......50c | 47uf 50v ELECTROS................... 10c
25K D.G. LIN SLIDER POT........... 50c | 3300uf 16v ELECTROS................ 75¢C
100K D.G. LINPOT ..........coenien. 50c¢ | 2500uf 16v ELECTROS................ 60c
100K D.G. LOG SLIDER POT........ 50c

We are stockists of a large range of speaker kits and loudspeaker components. We have
Philips, Plessey-Foster, Jenzaki, Magnovox, Peerless and Etone. If we haven’t got it in
stock, we’ll order it, All specials are available by mail order from:

« DAVID RYALL Electronics o2 v

® 2 SHOPS LOCATED CONVENIENTLY AT:
657 Pittwater Road, Dee Why, 293 St. Pauls Tce, Fortitude Valley,
Sydney. Ph (02) 982-7500. Brisbane. Ph (07) 52-8391.

Electronics Today International

4600 and 3600

SYNTHESIZERS

Complete plans for the Electronics Today International 4600 Synthesizer are now available in book form.
Many hundreds of these remarkable synthesizers have been built since the series of construction articles
started in the October 1973 issue of Electronics Today.

Now the articles have been re-printed in a completely corrected and up-dated form.

The International Synthesizers have gained a reputation as being the most flexible and versatile of
eleetronics instruments available.

They have been built by recording studios, professional musicians, university music departments and as
hobby projects.

This book is available now as a limited edition of 2000 copies only.

[} Send $12.50 to Electronics Today International,
Ensure your copy L 15 Boundary Street, Rushcutters Bay,2011,

938 Electronics Today Internationat — Aprit 1979



DEK

Model 250

TWICE AS MANY
OR TWICE AS FAST
OR TWICE THE SIZE

That’s roughly the promise of
the new Dek 250 precision sc-
reen printer. Double benefits
all round. Whether you are re-
sisting P.C.B.'s, printing front
panels or producing foil or
plastic lables.

The Dek 250 prints an area of
18" x 10’ (450 x 250mm) More
than twice the size of the well
established Model 240.

Of course the model 240 is still
available. So is the Dek 1200
specifically designed for thick
film work. So too is the Dek 65
for R & D applications.

DExX

PRECISION
PRINTING
SYSTEMS

Represented in Australia by
Findon Machinery Co. Pty. Ltd.
31 Metropolitan Ave.,

Nunawading, Vic. 3131.
Phone (03) 878-0883.

Electronics Today International —

Manufacturers of professional
sound equipment for bands, re-
cording studios, musicians,
broadcasters.

Hiustrated:

Mixer Model
8-DCMP $725

Featuring — 6 mic inputs, 2 line in-
puts, input gain, reverb/echo, tre-
ble, bass, pan, slide volume, peak
leds, two main sliders, two aux out
sliders, 7 band graphic, head phone
socket, inbuilt reverb unit, switcha-
ble V.U. meter, 75W/ch amps, aux
out levels plus 4dbm, 19" rack
mountable, expander connector.

Also available — 9 channel expan-
der to make 17 input mixer. 5575

Universal

\ Mic Stand
a $45
ﬁ‘ Features:
Matt stainless
steel barrels,
heavy folding
solid steel legs,
universal
height/position
joint, maximum
height 2m

- g

OTHER PRODUCTS

200 W/Ch amps with built-in limiters
$625. Speaker systems. Mic-
rophones. etc.

Trade enquiries welcome

PROFESSIONAL
AUDIO SYSTEMS

91 Musgrave Rd, Red Hill. 4059.
Ph (07) 36-5251

April 1979
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o if o
i YPTO 407%.

Our

Price R.R.P.
*Ampex Plus $1.59 3245
Series IMPORTEDC90 $1.69 $3-30
Ampex C120 $1.79 $385
20/20 Series C90 $1.89 $4-85

Top of the TDK
Range C90 $3.99 $6-50
*Hitachi LN C60 $1.89 $232
C90 $2.69 $3-29
*Hitachi U.D C60 $2.99 3385
C30 $3.69 $4-68
*Dindy Super Ca6 .89 Save
S year C60 99 while
replacement C90 $1.29 stocks
guarantee C120 $1.49 last

For Sydney C.0.D. Delivery
within 48 hours
Ring ROSS STANDFAST
on 438 3855
or Post To:

Dindy Marketing P/L P.O. Box 555
Tweed Heads NSW 2485 Ph. 36 4629

B8ANK: NSW Coolangatta
ORDER FORM:

T&TY" “TypelSize Price  TOTAL

l.' [}

4 SEND FOR FREE CATALOGUE L]




We are
the
Australian

dealers for
J.A IDE:

computer
products

MICRO COMPUTERS

HORIZON I computer with Z80a, 16k RAM, Real Time
clock, 2 serial and 2 parallet ports, 2 Shuggar SA400
double density disk drives (180k/diskette of formatted stor-
age) with Northstar Basic, DOS, Monitor Programmes, 1/0
routines.
B b vk $2,400 plus 15 percent sales tax.
Assembled & tested with 12 months warranty —
$3,590 plus 15 percent sales tax.

Additional disk drives and memory available. Send SAE for detalls

OFFICE DATA SYSTEMS

Computer with dual 8" discs (with 48k RAM); Terminal (80
chr by 24 lines, ASCIi keyboard, separate 19-key numeric
pad with letters A to E); Centronics 770-2 printer with tractor
feed, CP/m file handling system; Basic Language; utilities;
fully assembled and tested with 1 year warranty.
R, .. . i §7,700 plus 15 percent sales tax

FREE Debtors, Creditors, Payrolt and General Ledger prog-
rammes. All written for Australlan conditions. Other Prin-
ters are available — Centronics 780, IP225, Axion 801p.

SOFTWARE

We have an extensive range of software: Languages (includ-
ing Pascal, C-Basic, M-Basic, E-Basic, Northstar Basic,
Microsoft Disc Basic, Fortran) Word Processors, Database
packages (CODASYL by Xitan) etc., send SAE for prices

We will match any Australlan competitor’s agvertised
price on goods listed in this advertisment. Please send us
the revelant details with your order.

Prices subject to change without notice.

ECONOMIC
DIGITAL
CONTROL

St. Leonards. 2065. PO Box 817,
Crows Nest, NSW. 2065.

olotsawarrs olotsawasrs

e o o READY TOGO, with mic, inbuiit
240 watt RMS totai Power Ampiifiers, 4
stereo inputs all with tone controis
magnetic cartridges, automatic
crossfade between turntabies and
voice over, input and output for tape
recorder, output for Musicolor and 2
Column speakers.

$1,900

® o o ALSO AVAILABLE for custom
instaillation, compiete mixer wired &
tested and assembied to front panei

{no case)
$500

e o o MIXER FRONT PANEL ONLY
and printed circuit board set (unwired)
with VU meters, lights and switches.

$200

Specialists in permanent instailations.

LOTSAWATTS

SOUND SYSTEMS of AUSTRALIA

PO Box J97, BRICKFIELD HILL
NSW 2000
Ph: BH 969-5396, AH 922-5257

o MAIL ORDERS WELCOME e

r =l ~
NORTRONICS.

AUDIO & DIGITAL
TAPE HEADS

1]
] g
for long life extended response

o Replacement heads for cassette decks,
reel to reel degks, cartridges and cassette
recorders. Also professional recorders
and duplicators.

o Will fit AMPEX, SCULLY, TEAC, ATC,
GATES, PENTAGON, IFONICS and many
more.

o Complete range of Alignment tapes for
cassette, reel to reel and cartridge decks.

o REGULAR MAINTENANCE ENSURES
CONTINUED OPTIMUM PERFORMANCE.
Nortronics manutacturers a full range of
audio care products.

MAGNETIC TAPE
DEVELOPER

ALIGNMENT
TAPES

TAPE
HEAD
CLEANER

TAPE
SPLICER —

o NORTRONICS audio care products are
designed to care for and maintain your
valuable recording equipment.

o SEND TWO 20c STAMPS FOR OUR FREE
BROCHURE ON THE COMPLETE
NORTRONICS RANGE.

EMAC
INDUSTRIES ¢, 110

9 Meriton Place, Clayton South, J
3169. Tel: 544-5157
N
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Ideas for

experimenters

These pages are intended primarily as a source of ideas. As far as reason-
ably possible all material has been checked for feasibility, component
availability etc, but the circuits have not necessarily been built and tested
in our laboratory. Because of the nature of the information in this section
we cannot enter into any correspondence about any of the circuits, nor

can we produce constructional details.

Electronics Today is always seeking material for these pages. All published

material is paid for

generally at a rate of $5 to $7 per item.

Battery Condition Indicator

This simple circuit loads the battery
under test and then checks to see if the
output voltage is above 80% of its
specified value. The resistor, R1, draws
a steady foad current (I,,_4) and the
total current drawn from the battery is
thus |, .4 Plus | ¢ . The zener voltage
is selected so that the LED will not
light when the battery voltage drops
below the required value.

Ry = 08 x V/l, g Vg = 0.8x
Vb = Vieai Ry = (Vg = Vag =V gp)/
ILED {max)

Vb R1 Rz Vzd

3 270 68 07*
4.5 390 100 2.1
6 470 120 33
9 820 180 5.6
12 1k 220 8.2
18 1k5 390 13.0

* For these low zener voltages, use one
or more silicon diodes in series, forward
biassed.

garteny |
UNDER
s /1

TEST
VOLTAGE_T

Ve -

Supply Protector

For those expensive (computer) boards,
place a 1W (or bigger) zener diode
across each supply rail, with a voltage
rating 1-2V above the rail voltage. A
6.2 V one will be ideal for a 5 volt rail,
for example. It doesn’t cost much and
when you drop the 50 V supply leads
across the 5 V rail (accidentally), the
zener will protect the circuit and in
the case of gross overload will go short
{usually). You blow a 50c zener instead
of $50 of ICs.

Electronics Today International

T0-3 Template

Sometimes it's a bit trickey trying to
mark out the holes for a TO-3 case on a
heat sink. If, however, you keep a
blown TO-3 device {and most people
will have plenty of those!), then by
removing the cap and the leads it will
form a useful template for centre-
punching the holes.

q
EM401

SOLENOID

AC ——s

Impulse Power

This circuit is often used in electrically
powered stapling machines, impulse
hammers etc. and causes load
current to flow through the load for one
complete halfcycle of the ac supply
whenever SW1 is actuated (i.e. moved
from its normal position [1] to energise-
load position [2]). The circuit is
arranged so that the SCR is always
triggered at the beginning of a positive
half-cycle of the ac supply, even though
the switch may be closed randomly at
any time during the previous two
preceding half-cycles. .

Resistor R1 and capacitor C1 should
be chosen so that their series
combination supplies just sufficient
holding current for the SCR for one
complete half-cycle.

— April 1979
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PROFESSIONAL

SOUND & LIGHT
SOUND & LIGHT

ID & LIC

Importers of
Quality Electronic Equipment
Complete HIRE ¢ SALES o DESIGN
service to the entertainment industry.
OFFICE and SHOWROOMS
2388 Gold Coast Highway,

DISCOMIXER

ISR SUPERIOR DESIGN
CLEAN, CRISP SOUND
REPRODUCTION.

Automatic voice overide e tape-in, tape-out 8 2 microphone ine 2 x turntables in @ T.T. start buttons e slave out e 2
year guarantee.
Available separate or in console C/W turntables and 200 watt power amp built-in. Mono or stereo. Size (mixer only) 17¢m x

86.5cm x 9cm. Weight 4.5kg
PROFESSIONAL

LlTO 250 EFFECTS PROJECTOR

¥

o New 250W Quartz lodine Effects projector for use with effects from spectacuiar
Lightomation range @ Lens system totally enclosed to eliminate light spill @ Cool,
quiet operation, high efficiency tangential air blower @ Used free-standing or
suspended with adjustable handle ¢ Supplied as ‘‘Main-Frame Unit” with 50mm
lens, 60, 85 & 100mm avail. ¢ 14 attachments available — changed by slide-in
rotator system — wide selection of cassettes & 6" Effect Wheels @ Mains voltage
selector gives range of 6 input voltages.

o STROBES o SOUND TO LIGHT UNITS ¢ DRY ICE FOG MACHINES @ ROPELITES ¢ LIGHTING STANDS @ BEACONS
o JBL SPEAKERS & CABINETS e Brochures avaliable on request.

Mermaid Beach. Qld. 4218.
Phone (075) 38-3331.

Thereis a needfor sound production peoplein
TV, recording, theatre, clubs, engineering hit
records, designing studios, installing sound rein-
forcement systems. The Academy of Sound
Recording Engineers offers a 3 semester course
on audio engineering, production and design.
Complete technical knowledge plus practical
experience. No wasted time. Additional courses
on Music Theory, Effective Communication. Ring
for full details.

ACADEMY OF SOUND RECORDING ENGINEERS
54-50 Alfred St., Milsons Point, Sydney 922 6301

e Canberra 80 4446 ® Melbourne 95 9510
o Adelaide 261 1383 ® Newcastle 69 4021

John Burnett, Stephen Penning A.S.R.E.

16K STATIC RAM

2708 PROM PROGRAMMER

b.‘..-'*EE . - Tt
e ELREA BRI L1008\

o

T T

]lll;lllllllllll

o For 2708's, can adapt to TMS2716

» PROMS programmed by memory store instructions
o PROM can be read normall

¢ Standard supplies -5 4-12 —12.

Assembled & Tested $130.20.

Software drivers available

ALL CARDS HAVE:

o Motorola Exorcisor Bus as on D2

o Compatabie with most micros

o PCB’s plated through plus resist

@@ PENNYWISE PERIPHE

102

o Uses 2114L 1K 4 statics. » Only 1.2A at 5V for 16K.
o _BK blocks switch addressable.

450nS KIT:

4K $153.20; 8K $207.20; 16K $312.60

450nS ASSEMBLED & TESTED:

4K $179.80; 8K $241.35; 16K $359.70

300nS KIT:

4K $161.20; 8K $223.20: 16K $344.60

300nS ASSEMBLED & TESTED:

4K $187.80; 8K §257.35; 16K $391.70

S

o For INTEL 2716/TEXAS 2516.
o Single <=5V supply, 25V generated.

o Read PROM's and execute programs as for a normal PROM Card
o Program any location with a single store instruction

o 8K blocks switch addressable

Ass. & test, with Low IF skts. $19730.

Ass. & test. with ZIF skts. $236.20.

Software drivers available.

(Add 15 percent if sales tax applicable. P&P $3)

19 Suemar Street, Mulgrave, Victoria. 3170. Phone (03) 546-0308.
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2 g > > +5V
R1 R2 R3
270R 270R 270R
LED1-3 ARE
TiL 209A LED1 LED2 LED3
o HIGH PULSE LOwW
[_ TRAIN
+5V
R1
a7k c1
2u2
D1
1N914
8 R/C C
IC1a
cLearn @
1C1 1S 74123
= 1C2 1S 7400
+5V
L—f 162 -

TTL Logic Probe

This two-IC circuit indicates one of
three states: 1) high 2) low or 3) pulse
train at greater than 40 Hz. ICla is a
monostable and with the component
values given, the Q output will be high
for as long as there is a pulse train
present with a frequency of 40 Hz or
greater. The 7400 buffers the input to
the LEDs and its logic prevents either
the ‘high’ or ‘low’ LED from being lit
when a pulse train is present.

|
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CDI for Positive Earth

The CDI Mk Il ignition published in the
May 77 issue has been designed for
negative earth cars. Attempting to
install it in positive earth vehicles
by reversing the supply connections
will lead to problems caused by SCR1
triggering as C3 is discharged (ie as
the contact points close, and not as
they open).

This modification provides a solution
by discharging C3 through transistor
Q3 which conducts when the points
open. Any general purpose PNP
transistor capable of sinking: 200mA
{eg BC212, BC214L) will do.

NOTE
Q3 s BC214L

Electronics Today International — April 1979

constructor
components
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EVERYTHING FOR
THE CONSTRUCTOR
AT ONE SHOP
AT PRICES TO SUIT
YOUR BUDGET

KITS!

We’'re moving into kits.
Your enquiries are welcome

\

SILIGON VALLEY

STOCKISTS

— CAPACITORS —
— RESISTORS —
— POTS —

— SWITCHES —
— PLUGS —

— SOCKETS —
— PANEL LAMPS —
— TRANSISTORS —
— DIODES —

— BOXES —

— LEDS —

— IC's —

- v

Try us for the
hard-to-get components

Block Capacitors
Silver Micas
High Voltage

etc, etc

_

We are now carrying
Ferguson Transformers

Cnr. Eldridge & Willfox Rds

BANKSTOWN, NSW
709-4706
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DIODES/ZENERS C MOS LINEARS, REGULATORS, etc.
S TR 4000 15 | a7 ary. " aTv.
1N914 100v 10mA .05 o6 13 MCT2 95 LM323K 5.95 LM380 (8-14 Pin)1.19
1N4005 600v 1A .08 ke b 8038 395 LM324 1.2 LM709 (8-14 Pin) .35
1N4007 1000v 1A 15 4002 .20 LMZ01 75 LM339 p; LM77 a5
1N4148 75v 10mA 05 4004 3.95 LM301 .45 7805 (340T5) 9 LM723 .40
1N4733 5 1v T W Zener .25 4006 .95 LM308 65 LM340T12 96 LM725 2.50
- 2007 - ’ LM340715 95 LM739 1.50
TN753A 6.2v 500 mW Zener .25 = el LM309K {340K-5) 1.50 LM340T18 95 LM741 (8-14) .35
1N758A 10v - 25 4008 75 TM310 85 M
= 2009 e ; LM340T24 95 LM747 1.10
1IN759A 12v .25 LM311D .75 LM340K12 1.25 LM1307 1.25
1N5243 13v v 25 4010 .35 | CM318 1.78 LM340K15 1.25 LM1458 .65
1N52448 14y " 25 4011 .20 LM320H6 .79 LM340K18 1.25 LM3900 .50
- 3012 20 LM320H15 79 LM340K24 __ 1.25 LM75451 165
1N52458 15v .25 3013 40 9%,”?20”28 .79 LM373 29 NES556 45
: 7905 (LM320K5) 1.65 LM377 3.95 NE556 85
e SOCKETS/BRIDGES 4014 78 TM320K12 1.65 78L05 75 NE565 .95
Soin o 20 ww 35 4015 .75 LM320K24 1.65 78L12 75 NES566 1.25
T4-pin = 50 www a0 4016 .35 LM320T5 1.65 78L15 75 NES567 95
; 2 4 4017 75 LM320T12 1.65 78M05 75
16-pin pcb .20 ww -40 2018 75| LM320T15 __ 1.65
18-pin pcb 25 ww .95 4019 '35
20-pin pcb 35 ww .95 2020 '85
22-pin pcb 35 ww .95 2021 5] - TTL -
- Arsird QrTy, QTY. QTy. QTY.
g;-p:: pct; 32 = . gg 4022 75 7400 .10 T 7820 100 7502 30
3 1] 2 : At ; 4023 .20 701 15 728315 74367 95 78508 .30
Opin__pcb _ .50 ww L] 4024 75 Wz 15 7485 55 75108435 aLs05 35
Molex pins .01 To-3 Sockets -25 4025 .20 #0315 7486 .25 75491 50 LSe35
2 Amp Bridge 100-prv .85 7404 10 7489 1.05 75492 50 741509 .35
4026 1.95
25 Amp Bridge 200-prv 1.0 4027 35 7408 .25 7430 45 T4HOO 15 74L510 .35
2 % 406 .28 71 70 THOI 20 s 35
TRANSISTORS, LEDS, etc. 4028 2 7407 5§ 7492 45 7BHBE .20 741520 30
ary. : - 4029 1.5 7408 15 7493 3% 74H05__ .20 LSl 35
2N2222  (2N2222 Plastic .10) 18 4030 .30 7409 15 My 75 74H08_ .35 nLs22 .35 |
e —_— o 4033 150| [ 7m0 a5 [ s 0 | mHI0 35 | JALs;2 35 |
2N3906 __ PNP (Plastic Unmarked] .10 4034 2.5 4 L N e el N e
‘ iz 25 72100 15 7#M15 45 7aLs38 45
2N3904 NPN {Plastic Unmarked} .10 4035 .75 e e R L AT 2.5
2N3054 _ NPN I3 4037 1.80 #1325 M7 Bl TAHTB G26NNI L. TetesD A0
T . Ik Lo = ——1 AT Wiz 35 | MW 25 | JaLsaz 75 |
T1P125 PNP Darlimegon e 4040 v R s 25 M2 55 U2 40 LS5l 45 |
LED Green, _ Red.  Clear, . Yellow .1 4041 89} | w0 74123 35 7H30 20 /L7445
D.L747 7 seg5/8" High comanode1.9 4042 .65 2015 %I 45 1MHO 25 MLST6 50
MAN72 7 seg com-anode (Red) 1.2 4043 .50 7426 28 12635 JHS0 25 141586 45 |
MAN3610 7 seg com-anode (Orangel 1.25 3044 65 12 %5 | 3z 15 N1 25 721590 55
MANB2A 7 seg com-anode {Yellow) 1.25 3046 1.25 7430 15 | 74187 90 T M2 15 | 74LS93 .65
MAN74 7 seg com-cathode (Red] _ 1.50 2048 95 132 20 1150 .85 74H53 25 745107 50
FND359 7 seg com-cathode (Red) 1.25 2040 a5 %31 20 7151 65 1aHss 20 | 7aLs123__1.20
; 2 7438 20 | 72153 75 1M1z 35 WALSIST 85
e 3000 SEBJES 4322 '7: T M0 20 | ek 85 [ mWn 3% 7Ls153 85
. . . 7441 115 7415 .10 | TEHI01 .75 7405157 .85 |
o g gzgf £ 4053 75 g a5 | s g8 | TeHI03 56 7Ls160 .95
3 ; 4066 .55 7443 45 161 55 74H106 85 7415164 1.20
9316 1.10 9602 45 O () . ) 120
: - 2069/74C04 .35 R 74162 85 7800 25 7415193 1.05
. X 3 5 7485 65 W64 60 7Lz 20 | L8195 95
i MICRO'S, RAMS,Q(1:_5U S, E-PROMS 4821 go 7456 70 | 74165 130 | 74L03 25 781248 170
_ 8T13 1.50 21078-4 495 : =10 SOTLEAFEL: MRS g L SR Bi0Tng 05
7 e T 14 555 4082 -30 Mg 50 | M 80 7L 20 74L5368 95
T24 2.00 2513 625 | 4507 951 | TS0 25 74176 85 | nLw 3% 78500 35
T97 1.00 2708 10.50 4511 .95 7851 25 74180 .55 |  74L30 45 74502 38
45188 3.00 3716 DS, 34.00 2512 1.10 753 20 | 74181 2.5 74047 185 | 74503 75 |
148 25 2716 (5v) 59.00 2515 2.95 754 75 | 74182 75 | TLs1 45 74504 25 |
1489 .26 2758 (5v) 23.95 | 3519 5 60 40 190 1.2 74L55 65 | 74805 35
1702A 4,50 3242 0.50 o] W 70 a5 | ra1e 125 | 1aL22 a5 | w4S08 35
AM 9050 4.00 2116 1.50 00 ] 12 40 | 4192 75 ML 40 71810 35 |
6800 3.95 4526 .95 w3 25 | 74193 85 nL 45 | s s
mx gg:é g% gggg ;'22 4528 1.10 %m \307 74194 95 L1585 | 74520 25
. —7 4529 95 475 35 % 95 7483 55 |  mses 20
S 3% g2z 275 MC14408 14.50] | 776 40 | i s | miud g5 | wWsw a0
: : MC 14419 485 | - 480 55 | 197 85 §  74LS00 30 | 74§51 25
TR 16028 __ 3.95 216 3.50 5
- — T o 74C151 1.50 “7ag1 75 | 74198 145 |  eLs;l 30 | 74sEd R
280 A 22.50 228 6.00 .__;:_:::z e %5,
2 80 17.50 251 7.50 CA RESS: | msuz 60
Z80PI0___ 10.50 8253 18.50 SEETDRESS; . IGU8D = ;_a:l;g_ — 65 |
2102 1.45 8255 8.50 TE # as1 40
2102L 1.75 TMS 4044 9.95 LEx —_ 111} 55
HOURS: 9 AM.-6P.M. MON. thru SUN. Lo DAL
ns153 35 |
INTEGRATED CIRCUITS UNLIMITED ==
75158 30 |
7889 Clairemont Mesa Blvd. e San Diego, California 92111 US.A. HENE___ 105 |
745257 8123,1.05
NO MINIMUM 8131 275 |
COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED SPECIAL DISC
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING. L OUNTS
ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE.
Total Order Deduct
PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS. $35-899 10%
ALL. IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED. $100-$300 15%
CREDIT CARDS ACCEPTED: $301-81000 20%
Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge ]
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ADVERTISERS INDEX

READERS’ LETTERS

No charge for replies but a foolscap-size stamped addressed envelope must be enclosed.
Project queries can only be answered if related to item as published. We cannot assist if
project is modified nor if components are otherwise than specified.

We can only answer readers’ queries by telephone after 4 p.m.

MICROFILM

Microfiche editions of this publication are available by annual subscription from Micro-
systems Pty Ltd, PO Box 188, North Sydney, NSW. 2060.

SUBSCRIPTIONS AND BACK ISSUES

ETI subscriptions cost $19.00 per year (inc. postage) within Australia. Cost elsewhere
is $24.60 (inc. postage — surface mail). Airmail rates on application.
Back issues cost $1.25 each plus 45 cents post and packing.

We can supply only the following issues.

1976: Nov., Dec. 1977: All issues except Jan.

Feb, March. 1978: All issues.

Photostats are available of any article ever published in ETI. We charge a flat $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.

Binders $4.50 plus 90c post NSW, $2.00 other States.

COPYRIGHT

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

Copyright extends to all written material, photographs, drawings, circuit diagrams and
printed circuit boards. Although any form of reproduction is a breach of copyright, we
are not concerned about jndividuals 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 International 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

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 failure to obtain any component parts in respect of any such project.
Further, no responsibility is accepted in respect of any injury qr damage caused by any
fault in the design of any such project as aforesaid.
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When it comes (0

speaker design, JVCgoes
2969 times further.

Traditionally, speaker systems have
been designed by a tedious trial and
error proccess, by which individual
combinations of speaker, crossover
and enclosure combinations are
analyzed—one ata time—until the
desired sonic results are achieved.
JVC has put an end to these
time-consuming and archaic pro-
cedures, with a revolutionary new
system called Phase Moire (Mor-ay)
Propagation Technology, that uses
a specially-constructed device to
‘move a test microphone in a way
that creates and preserves, via
computers, video and high-speed

" filming, a field of nearly 3000 sound

' tesﬁng

positions.
y viewing the film, our
engineers can actually see what a
speaker will sound like before they
get too far into'the design process.
The initial result of our unique
Phase Moire Technology, combined
with a great deal of human engineer-
ing, is the SK-1000. This unusually-
efficient, extraordinary-sounding
three-way speaker system delivers

truly magnificent, rock-solid bass
from its 12" free-edge woofer and
heavy magnet structure. Capable
of handling up to 170-watt peaks
(85 watts RMS), the SK-1000
reproduces vocals and midrange
with unusual smoothness, thanks to
our specially-designed 5" midrange
driver. Clear, crisp, brilliant highs are
dispersed evenly within the listening
area from a 1" soft-dome tweeter.
We also give you complete
control over midrange and tweeter
response with a pair of front-panel
level controls.

® _
Jve
|

But all the technology in the
world can't fool two of the most
sophisticated testing devices
known: your ears. And all the words
in the world can't tell you what the
SK-1000 (and its two smaller com-
panions, the SK-700 and SK-500)
really sound like.

So we suggest that you hear
what we've been talking about at a
JVC dealer.

For details on all
JVC Hi-Fi Equipment,
write to JVC Advisory Service,
P.O. Box 307, North Ryde,

New South Wales 2113.

JVC

the right choice




THE DIFFERE
IS STAGGERING.

Technics Linear Phase speaker systems were designed. to
reproduce music that sounds as close as possible to the original,
Through exhaustive research Technics engineers designed and
built equipment to find out exactly how sound travels at different
frequencies. Then oscilloscopes were used to shape the revolu-
tionary “staggered” design of the separate wide-range speaker
units, so the sound from each reaches you simultaneously.

So far as listening pleasure is concerned linear phasing
means pure musical reproduction with brilliance when

For a National Teahnics catalogue, please write to:
National Technics Advisory Service, P.0. Box 49, Kensington, N.S.W. 2033,

L

brilliance is needed and clarity in the softest as well as

the loudest musical passages.

Shown above is the SB-7000, Technic’s best selling linear
phase speaker, and the SB-007 system. This is an exact
image of its famous big brother in terms of performance
capabilities as much as appearance.. But around half the
size . .. and cost. So now true linear phase response can be
enjoyed in a convenient, compact format.

Technics linear phase speakers. A new experience in realism.

Techpics

I-fi

T78.19




