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A turntable with
features you'd expect only on
a more expensive unit

One feature you'll notice is the price; in fact [ completely automatic tone arm return
we believe it to be ‘the best buy’ turntable viscous-damped cueing lever
available today. anti-skating dial scale control
With features only expected on more CD4 ready
expensive units, such as wow and flutter of 0.5 audio insulated legs
WRMS thanks to the DC motor with FG and the list just goes on.
(frequency generator) servo-controlled circuits. Any way you want to look at it, you'll agree
How'’s this for a list of features. Practical, the Technics SL23 is a sound buy, with
purposeful features like appearance and performance to match.

illuminated stroboscope
elliptical stylus
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Editorial Director Collyn Rivers
Assistant Editor  Steve Braidwood

electronics

COVER: Loudspeaker colouration
is often caused by panel resonances
— new speakers from GHE use a
concrete/polystyrene ball mix to
stiffen enclosure panels — full
review page 31 onwards.

*Recommended retail price only
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For optimum performance we recommend BASF 1apes

Its rewards might be in another place and time,but yours are here and now.

The GX600D tape deck illustrated above is one of our top means 12 months full parts and labour warranty on all Tape
models. It retails around $770. That’s a lot. But the GX600D isa  Equipment, 2 years full parts and labour warranty on all
lot of tape deck. It’s totally professional in every function. Amplifiers, Turntables and Speakers and a lifetime warranty on all
Recording, dubbing, mixing, playback. GX Tape Heads.

Yet the controls are beautifully simple. After all, we want to If you're still thinking about the price, think about this: sure,
give you good times. Not hard times. we could have compromised and saved a hundred. But we can’t see

It comes, like all AKATI hi-fi equipment distributed by AKAI  any future in that.
Australia, with our Complete Protection Plan*. Which simply

The AKAL Hi-Fu Professionals are NEW SOUTH WALES — SYDNEY CITY AND METROPOLITAN Sydney: Douglas Mi-Fi_ 338 George Street; Duty Free Travellers Supplies, 400 Kent Streets
kuropean Electronwcs. 187 Clarence Street. Instrol Hi Fi, Cnr Put & King Streets; Magnetic Sound Industries, 32 York Street, Jack Stein Audio. 275 Clarence Street. Bankstown: Seisound Hi Fi. Car

North Terrace & Apian Wav Burwood: Electronic Enterprises. 11 Burwood Road: Edge Elevtrix, 31 Burwood Road Concord: Sonarta Music Services. 24 Cabanita Road Cremorne: Photo Art & Sound

287 Miutarv Road. Crows Nest: Allied Hi Fi, 330 Pacific Highway Hurstville: Hi Fi House, 127 Forest Ruad Liverpool: Miranda Stereo & Hi FiCentre, 166 Macquanie Street. Miranda Fair: Miranda Hi
F1 & Stereo Centre. Shop 67. Top Level Mona Vale: Warringah Hi Fi. Shep S, Mona Vale Court Parramatta: Gramophone Shop. Shop 151. Wesifield Shappingtown, Selsound Hi Fi. 27 Darcev Street

Roselands: Rosclands Hi Fi. Gallery Level. South Hurstville: Selsound Hi Fi. 803 King George's Road Summer Hill: Fidela Sound Centre, 93B Liverpool Street Sutherland: Suthertand Hi Fi. € Bovle
Street. Waitara: Hornsby Hi Fi. 71 Pacific Highwav Westleigh: Sound Incorporated. 16 Westleigh Shopping Centre. NEW SOUTH WALES COUNTRY. Albury: Haberecht's Radio & TV, 610 Dean
Street Bega: Easdowns, 187- 191 Carp Street Bowral: Fred Haves. 293 Bong Bong Street Broken Hill: Pec Jav Sound Centre. 364 Argent Street. Gosford: Gosford Hi Fi. 163 Mann Street; Miranda Stereo
& HiFiCentre.Cnr Donnison & Baker Streets. Moss Vale: Bourne's Merchandising. | Whte Street. Newcastie: Ron Chapman 1 Fi, 880 Hunter Street. Fastern HiFi. $19 Hunter Street. Nowra: Nowra
Hi Fi, Shoathaven Arcade Taree: Taree Photographics. Graphic House. 108 Victoria Street. Wagga Wagga. Haberecht's Radio & TV, 128 Bayvlis Street Wollongong: Hi Fi House. 268 Keira Street.
Selsound HiFi.2:6 Crown Lane A.C.T. Civic: Allied Hi Fi. 122 Bunda Street Fyshwick: Alhcd“rh F1. 1 Paragon Mall. Gladstone Street QUEENSLAND. Brisbane: Chandler's, 120 Edward Street:
Chandler’s. 399 Monrague Road. West End: Stereo Supplies. 95 Turbot Street. Tel Air Electronics. 187 George Street Nambour: Custom Sound. Currie Street Mt. Isa: The Sound Centre. West Street

Rockhampton: Chandler's. 144 Alma Street. Southport: Siokes Electronics. Scarborough Street. SOUTH AUSTRALIA. Adelaide: Ernsmuths. 48-50 King

William Street. Flinders Trading Co.. 55 Flinders Street; ] B Electromcs . 118 Gouger Street Blackwood: Blackwood Sound Centre. 4 Coromandel Parade

Glenside: Steiner Electronics. Convgham Street Moana: Bob Carmen, 185 Commercial Road VICTORIA. Melbourne: Douglas Hi Fi. 191 Bourke Street:
Warrnambool: A. G. Smith, 159 Liebig Strect. WESTERN AUSTRALIA. Perth: The Audio Centre. 883
Wellington Strect. Calista: Hub Hi Fi. Kwinana Hub, Gilmore Avenue East Victoria Park: Japan Hi Fi, 889 Albany Highway Nedlands: Audio Disinibutors,

Broadwav Shopping Centre. Broadwav Midland: Midland Audio. 16B Great Northern Highway. Mosman Park: Audio Distributors. 14 Glvde Street W.A.
COUNTRY Sunbury, Aabel Music., 130 Vicioria Street Kalgoorlie: Hamblev's Hi Fi, Shop 13, Central Arcade, Hannan Street. TASMANIA. Burnie: James The name you don't have to
L.oughran & Sons, 29-31 Wirnot Street. Hobart: Quantum Electronics. 181 Collins Strect. Launceston: Wills & Co.. 7 Quadrant NORTHERN TERRITORY justify to your friends.
Darwin: Pfitzners Music House. Smith Street 7

*The Compiete Protection Plan does not cover [ outside Austral 0621




KODAK — INSTANT CAMERAS
NEW easy-to-use instant cameras and a
fitm for self-developing colour prints
based on reversal colour imaging
techniques were announced on April
20th by Eastman Kodak Company at
press conferences in New York and
Toronto.

The new Kodak cameras produce
instant prints with a high degree of
colour fidelity, according to Walter A.
Fallon, company president. Development
of the instant prints, which are litter-free,
takes place outside the camera in day-
light or room light. An image begins
to appear in a minute or two and
development is essentially complete in
about eight minutes.

The colour quality of the instant prints
is a result of fundamental break through
in imaging chemistry, Fallon said. Kodak
instant print film is exposed through

news dige

the back of the film, and during
development 1maging dyes are released
for direct migration to the front or
viewing surface, producing images with
a high degree of colour fidelity.

The new instant cameras start at a
list price of LS$53.50. They will be
available in early May to the Canadian
market and shipped to U.S. dealers in
late June.

Kodak instant print film offers
excellent colour reproduction within
a rectangular format producing an image
size of 66 mm x 90 mm inches. Each
picture unit is encased in a tough plastic
sandwich corsisting of 19 layers, with
most measuring only a few micrometres
in thickness. A Kodak instant print
film pack containing 10 picture units
has a list price of $7.45 {in U.S.A.).

The two new cameras share three-

GREAT MINDS THINK ALIKE

The 1975 Award for Achievement,

from the American magazine ‘Electronics’
goes to the inventors of 12 L. All four

of them.

The technology was independantly and
simultaneously developed by two Philips
researchers in Eindhoven and by two
IBM researchers in Germany!

I12L developed from looking at ways to
pack transistors more densely into a
chip. There was one major problem:
heat. This is developed by the rather
high supply voltages necessary for the
stable working of the current circuits,
and the large dimentions of the
transistors and resistors on the chip.

However it was found that if the
transistors are excited directly from a
low voltage supply, by an injection with
charge carriers, this makes resistors
superfluous and does away with the
high supply voltage. PN diodes are used
for the injection — these are easily put
onto the chip with the transistors.

Transistors are used upside-down and
this enables higher densities to be
achieved. Using 12 L it is possible to fit
1000 logic circuits onto one chip.
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element, 137 mm, /11, plastic lenses
which have antireflection coatings to
reduce lens flare and improve colour
saturation. Both cameras have an
electronic shutter with speeds from

1/300 to 1/20 second and two apertures,
£/16 and /11, which are controlled

by an IC containing a silicon photosensor.
Both daylight and flash exposure are
under its command

A red low-light signal appears in the
viewfinder of both cameras when the
light level is too low for exposure at
f/11 and 1/20 second. A print
(Lighten/Darken) control permits
manual exposure override up to plus
or minus one f/stop.

A spokesman for Kodak in Australia
said that a date had not yet been fixed
for the introduction of Kodak instant
cameras to the Australian market.




NEW HP PROGRAMMABLE

A powerful desktop programmable
calculator with many features previously
found only on minicomputers has been
introduced by Hewlett-Packard. The
new HP 9825A calculator, priced at
under $5800 (duty and Sales tax add-
itional if applicable) is designed prim-
arily for use in the fields of engineering,
research and statistics.

The major benefits of 9825 are: two-
level priority interrupt, live keyboard,
direct memory access with input speeds
up to 400 000 16-bit words per second,
high-performance bidirectional tape
drive, multidimensional arrays, auto-
matic memory record and load, ex-
tended internal calculation range
(+ 10511 to + 10-511), and optional
plug-in ROMs.

The 9825 uses a high-level programm-
ing language called HPL. This formula-
oriented language handles subroutine
nesting and flags, and allows 26 simple
variables and 26 multidimensional
array variables.

With the live keyboard, never before
found on a desktop calculator, the user
can examine and change program vari-
ables, perform complex calculations,
call subroutines, and record and list
programs while the calculator is per-
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forming other operations.

The 9825's new 32-character LED
display and built-in 16-character
thermal printer provide upper and
lower case alphanumeric read-out. The
display and printer provide the full
ASCII character set.

While a long program is running, an
operator can stop it, record the entire
memory onto the cartridge, run ano-
ther program and then reload and con-
tinue the first program from the point
of interruption.

With 90 ips search and rewind speed
and a 22 ips read/write speed, the
9825’s built-in tape cartridge drive
gives an average access time of six
seconds. It provides automatic veri-
fication during recording. In addition,
the calculator always knows the loc-
ation of the tape, so it saves time by
being able to search at high speed in
either direction for the next file.

The 9825 comes with 8K bytes of
internal read/write memory, which is
expandable in optional 8K increments
to a total of 32K bytes. Four plug-in
slots in the front of the calculator
provide space for optional ROMs.

Hewlett Packard Australia Pty Ltd,

31 41 Joseph St., Blackburn, Victoria
3130.

MEMORY TUBE

A memory tube developed by Sony is
expected to provide a better price-
performance index than disc or semi-
conductor memories. The tube is based
on the vidicon but the photoconductive
target is replaced by a glass target with
a metal pattern. The pattern consists
of alternating glass and chromium dots
or stripes {5 um wide). The signal
electrode is 1 um above the memory
surface.

The information is stored as electrical
charges on the dielectric of the memory
surface. Erasure speed is slow, 2or 3 TV
frames.

Dick has been let down. He ordered
two hundred boxes for a miniature
power supply and to his surprise the
boxes arrived in two truck loads instead

of a small carton. Anyone who can
modify his design — a 100 A supply,
or perhaps a bath tub — had better not
be too hopeful about getting a happy
response from Dick. It appears his
favorite employee, his new computer,
is responsible for letting him down.
Instead of ordering in millimeters

the electronic genius quoted inches!
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MAKING USE OF THE INTERVAL

Following the use of digitally-encoded
information transmitted on spare lines
of the TV signal in the UK {Ceefax and
Oracle) the Public Broadcasting Service
in the US has filed a petition to the
FCC, and they have responded with a
proposal, that a part of the vertical
blanking interval be used for trans-
mitting captions to aid the deaf. The
PBS experiments have used line 21. The
FCC are now awaiting comments.

The FCC has just eliminated a rule
permitting the use of a system for
identifying TV programmes by ptacing
patterns in the corners of the picture.
The International Digisonics Corp
developed the system to give advertisers
positive proof that the programmes
were transmitted. The FCC found that
the system was unable to consistently
keep the patterns out of view on a
normally adjusted receiver.

AWA MAKE FIRST FLIGHT
TRAINERS

Production of the first flight trainers
to be commercially manufactured in
Australia will begin in Sydney later
this year. The trainers, GAT-1 models
for training light aircraft pilots, will be
built by Amalgamated Wireless
{Australasia) Limited at their North
Ryde plant. The GAT-1 was developed
from the well known Link trainer.

AWA claim the GAT-1 simulates
almost everything possible to
experience in a light single engine air-
craft. Trainees working the controls
feel the actual motion of climbing,
diving, turning and banking, pitch
roll, and yaw. Sound simulation and ex
ternal environmental effects, such as
wind and rough air add to the effect of
realism.

The advanced analogue-digital com-
puter, which is the heart of the GAT-1,
enables it to perform realistically in
response, not only to all pilot controls,
but also to atmospheric, aerodynamic,
and ground effects introduced by the
instructor.

147.91585 THz

That's the highest directly measure-
able frequency and the American
National Bureau of Standards claim
an error of one partin ten million. At
these frequencies that is plus-or-minus
14.7 MHz! Soon the laboratory expects
to extend measurability to visible
frequencies. The infra-red measurement
was made by measuring the beat
frequency between the unknown rad-
iation and a standard synthesised
frequency.

ELECTRONIC CHESS SET

Mostek have demonstrated a bread-
board form of an electronic chess player
they plan to launch in the US this June.
The game looks like a calculator but
instead of a keyboard there is a smali
chessboard. Beneath the board there are
keys labelled 1 to 8, and in the shift
mode a to h, so that moves can be
entered. The machine replies to the
player’s move by displaying its move
on LED 7-segment displays using
1 to 8 and a to h to locate the squares
the piece is required to move from and
to.

Mostek are second-sourcing the brains
of the machine: a Fairchild F8 micro-
processor. The company planning to sell
the machine is Cardinal Industries Inc. of
New York.

AN EYE FOR ENERGY

Football-sized plastic eyeballs that
move to keep looking at the sun and
convert the light directly into electricity
are being ceveloped by a British research
establishment. Standard Telecommun-
ications Laboratories are working on
what researchers refer to as ‘"solar
eyeballs, which automatically follow
the movement of the sun by new self-
contained magnetic drive.

Each one of the eyes can give up to
one volt, but greater output is possible
by using several units. To allow them to
move freely, the eyeballs are floated
in a water tank.

As the sun moves, light tends to
wander off the solar cell, which is sur-

rounded by four gas reservoirs rather

like four large petals. When the sunlight
touches any one of these the gas inside
expands and moves a smal! magnet inside
the eyeball. This reacts with an outside
field and the unit is ‘nudged’, aligning

it with the sun again.

STL researchers emphasise that the
device is still under development and
cannot forecast when it could be
offered for sale. However, it is tent-
atively predicted that for a peak output
of one kilowatt cost would be about
$800.

LF TUNING FORK

A miniature LF tuning fork for use
with integrated circuit systems covers
the 150-1000 Hz range and can be
employed as a precision AF oscillator,
frequency or time standard and tuning
unit.

The P1110 is a robust assembly
utilising an alloy steel fork mounted
together with transducers and silicon
semi-conductor circuits. Its range
extends to 4 kHz. The devices can be
calibrated to any frequency within
the range.

Typical overall accuracy is said to be
better than 0.1 per cent and adjustment
accuracy * 0.01 per cent. It is suitable
for IC systems on account of its size,
75 x 40 x 20 mm and 5 V operation.

Manufactured by Andretta Ltd,
Wellington, Somerset. Australian Agent:
Straintech P/L, 161 Galston Road,
Hornsby Heights, NSW 2077.

Continued on page 10

DESOLDERING
with Soder - Wick

Hold Soder-Wick on
termination with hot
soldering tip. Wicking
action soaks up sold;r

Soder-Wick is a specially treated
copper braid which soaks up
molten solder like a sponge.
Desolders a P.C. pad in a second
or so: acts as a heat sink to
protect circuits and components.

Remove tip and braid
Termination is left
clean and free of
solder

In arange of sizes from

your wholesaler or 02-709 5293

03-848 3777

ROYSTON
ELECTRONICS

RE475
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60 watts of heat

available right at conductivity

the tip. stainless steel
barrel keeps tip
Replaceable hotter — body of

heating element. iron cooler.

HEATS IN 6 SECONDS, COOLS RAPIDLY

De luxe fow thermal

it i

Tough impact
resistant body.

Pistol grip handle
gives natural ease
of control.

WHEN TRIGGER RELEASED

SOLDERS 100-200*
TYPICAL JOINTS BEFORE
RECHARGING

*Light electrical connections.
Capacity will vary for lighter
or heavier joints.
PISTOL GRIP DESIGN balances
weight of cells for comfort
and tip control.

SHIYS

FULLY RECHARGEABLE
OVERNIGHT, from car, power-
point or Scope Transformer.
ABSOLUTE SAFETY

No earth leakage currents.
Solder anywhere with total
personal and component
protection.

Distributors to the Electrical Trade:

e Cordless
lderingTool

[

Twin 1.2 volt Nickel
Cadium 4 amp/hr
batteries give a full
day’s work before
needing
recharging.

Basil Rogers & Co. Pty,
Ltd.. Radio & T.V. Repairs.
“I'm delighted with its
performance and sheer con-
venience in the workshop or in
the field. It's light, fits easily in your hand
and you can solder even with the set on.”

Kevin Ball, T.V. Technicisn.

“In my job | work mainly on circuit boards
and I'm rapt with Scope Cordless. I've never
reached a point where the gun can’t handle a
day’s soldering. | like the feel of it;
tremendous balance.”

NATRONICS PTY. LTD. the crescent, Kingsgrove, N.S.W. 2208

Manufactured by: SCOPE LABORATORIES, MELBOURNE.




Ever wondered how a recording studio
copes with the pressure level extremes
between an orchestral fortissimo and the
gentle whisper of an alto flute? They don’t!
A piece of equipment called a Peak Limiter
generally does it for them, simply and
efficiently, by flattening out the entire
dynamic range being fed into it. Which
results in a flattened out sort of sound.
Listeners can usually sense the dynamic
range deficiency, even though they may
not be consciously

aware of just what

has happened.

There are other

forms of dynamic range
control which include
manual “Gain Riding”
and compression. The
magnetic tape itself also
tends to round off the
signal peaks, thereby
acting as its own limiter
by restricting high level
peak signal excursions.
The end result of these
forms of dynamic
range “tampering’” is
that, whilst the basic
sounds produced by
the orchestra are re-
corded on tape above ‘
the noise level and without severe
distortion, the sounds are displaced from
their original dynamic relationship. Cres-
cendos and loudness variations containing
vital musical information have been
reduced in scale, compromising the pre-
sence and excitement of the performance.
Same thing applies to pop-music and rock.
for whilst generally requiring a narrower
dynamic range, the actual sound levels at
rock performances frequently exceed 115
db due to the use of amplified instruments.
This, plus the wide-spread use of 16 or
more tracks of tape in recording, contri-
bute dynamic range problems just as great
as those experienced in recording classical
music. Now whilst no recorded perform-

Sound Un-Limited

ance can fully duplicate all the sensory
impressions received at a concert hall or
rock festival, dbx does restore a substantial
portion of the dynamic range which has
been sacrificed during the recording pro-
cess. And, at the same time, reduces the
noise level quite significantly.

The difference in playback of most record-
ed material is quite dramatic. Presence is
increased, and the excitement and intense
realism of a live performance is startlingly
restored.

Ask your dealer to give you
a listening test of either the
117 or 119, and judge for
yourself. You can’t help
but be impressed.
dbx 117 — For use
in home music
playback systems.
dbx 119 = Feat-
ures extended com-
pression range for
tape enthusiasts
and for semi-pro-
fessional studio use.
For brochures and the
name of your nearest
dbxpert write to
Auriema (A’asia) Pty Ltd
PO Box 604

BROOKVALE 2100

Phone 939 1900

dbx

117 &119

dynamic range
enhancers

AUM11.25.19cm



news digest

CROSSOVER NETWORKS

Zephyr Products have introduced a loudspeaker crossover
network design and manufacture service. In the past it has
been difficult to obtain specific crossover requirements — the
only alternatives have been to either compromise to some
commercially available unit or ""do it yourself”.

The company are now offering a standard high quality unit
with pushbutton selection of separate left land right channel
crossover frequencies of 150, 400, 750 or 1000 Hz bass to mid
at 18 dB/octave and 3500, 5000, 7500 or 10 000 Hz mid to
high frequencies at 12 dB/octave. Separate regulation s
provided for left and right channel mid range and high
frequency.

The standard unit is housed in a high quality brushed
aluminium box with leatherette top and rubber feet.

NASA

MARTIAN ART

This Viking emblem is painted on the two spacecraft due
to reach Mars this summer. It was the winning entry in a
competition sponsored by NASA in co-operation with the
National Science Teachers Association. The artist is
17 year old Peter Purol of Baltimore.

Alternatively a wooden housing can be supplied to order.

Enquiries to Zephyr Products, 70 Batesford Rd, Chadstone,
Vic 3148

IC REPLACES FILTER
INDUCTANCES

R2
A

R1 x R2 x C henries.

Simplified circuit of gyrator.

Philips TCA580 monolithic integrated
gyrator circuit is a 16-pin DIL 1C which
uses two external resistors and one
capacitor to simulate inductance up to
106 henries. The gyrator can be used
in audio frequency applications up to
10 kHz.

The tolerance on the inductance value
obtained is * 0.2%, the behaviour of the
inductance being determined almost
entirely by the external components.
Low losses, smaller size and weight,
easy handling, and insensitivity to
magnetic interference are the advantages
of using the TCA580 instead of coils.
When used in resonant circuits where
high selectivity is required, a quality

factor from 500 to 5000 can be
obtained (even with large coils, a
quality factor of 2000 is almost
impossible to achieve).

MICRO MAGAZINE

Microtrek is a magazine newly launched
in the US to serve microcomputer en-
thusiasts. It reviews kits, gives practical
advice on hardware and software, and
puts the readers in touch with computer
clubs. A year’s subscription costs
USS8.95 plus USS2 postage. The pub-
lishers warn it could be 8 weeks before
you get your first issue. Schneider Pub-
lications, Inc., Dows Building, Cedar
Rapids, lowa 52401, USA.

Continued on page 13
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py Jazear

PTY LTD.

PROFESSIONAL SOUND
EQUIPMENT FOR THEATRE
AND ROCK BANDS

AUDIO EXPANDER
COMPRESSOR

O

Complete Kits Now
Available at $80.00.

ET! 3600 and 4600
MUSIC SYNTHESISERS

For audio engineers we have a wide
range of electronic components at
wholesale prices, cannon plugs and
sockets, microphone cable etc.,

also available:— electronic cross-
overs 100 watt power slaves

Send stamped addressed envelope
fer price lists.

jaycar

PTY.LTD
Telephone 211-5077
P.O.BOX K39, HAYMARKET
N.S.W. AUSTRALIA 2000

405 Sussex St, Sydney
ENTRANCE OFF LITTLE HAY ST.
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Kenwood System

Four channel matrix SQ discreet with a full 36 watt RMS
power output. includes four speakers. Fully automatic
turntable with separate motor to operate arm.

Retall value $795.00

SUPER PRICE $545.00

SPECIAL INTRODUCTORY This handsome tool kit is yours if
GIVE-AWAY OFFER any one of the above systems is
FOR MAY ONLY! purchased (valued at $28.00).

268 Keira Street,

H Jﬁ M = 127 Forest Road,
NUlesC Neiuf @@ Hurstville, NSW Wollongong, NSW
1ﬂrw VU 1 ﬂ;\w Phone 579-4673 Phone 28-6661




Extracts from an address by
Mr. E. Nakamichi, President
Nakamichi Research Inc. at a recent
Seminar in Sydney for Nakamichi

dealers.

“Chromium Dioxide tape is not
recommended for use with any
Nakamichi tape decks.”

From the report by Louis A. Challis

& Associates Pty Ltd. Consulting

Acoustical & Vibration Engineers,

NATA laboratory.

ollo

““The wear on recording heads is
significantly reduced by using TDK
Super Avilyn as compared with any
Chromium Dioxide tape.”

4

118873,

“TDK Super Avilyn Cassettes are
recommended for use with all
Nakamichi tape decks. Before leaving
our factory, all Nakamichi equipment
has bias voltages set for TDK SA to
achieve optimum performance”.

“TDK Super Avilyn Tape looks like
being one of the most important
advances in tape formulations in the
mid-seventies.”’

P N N P P P PP NN NP RNttt 00000000 0000000000000 0000000 000000000000 000000000000C0CK0CC0OF

TDK SA
hreakthrough
in

lape
lechnology

Super Avilyn’s performance exceeds that
of Chromium Dioxide formulation which
previously was the best choice for linear
high frequency response and high-end
S/N, but Cr02 suffered from reduced
output in the middle and low frequencies
(SA provides 1.5-2db more output than
the best Cr02 in those ranges, equal
output at high frequency).

SA also outperforms the ferric
oxide tapes (regular or cobalt
energized) which are unable to
take full advantage of the noise
reduction benefits of the Cr02
equalization because their high
end saturation characteristics are
not compatible with this standard
(they require 1EC 120ms, normal
or high EQ).

The net result of SA’s characteristics
and this EQ difference is a tape with
an impressive 4-5db S/N gain over the
latest top-ranked high output ferric
oxide tapes and more than 10-12 db
S/N gain over many so-called low noise
ferric oxide tapes.

Ask for TDK
SA Cassettes

JXN\
iy

P N
Australian Distributor
Convoy International Pty. Ltd.
4 Dowling Street,

Woolloomooiloo 2011 358 2088



MORSE COMPUTER

The Morsetyper BDC generates and
stores morse code for radio operators.
The memory can store 256 'V’ charac-
ters or six ‘‘Quick Brown Fox .. ."”
sentences. The output speed is held
constant and can be set in the range 5 to
200 wpm. Input typing speed is un-
important. The unit operates from
120/240 V, 50/60 Hz ac. The equip-
ment is on sale in the US for $495 from
Computronics.

TV TUBE TESTER

The Arlunya TC46 is a rugged com-
pact CRT tester/reactivator. It has been
designed to minimise the application of
excess heater voltage and misreading of
meter scales.

The TC46 tests CRTs in situ without
removing EHT cap. The base box fits
the common CRTs in use in Australia
and New Zealand, ond separate con-
nector leads are available for unusual
types. Provision is made to set up the
heater voltage from 4 V to 12.6 V with
overcurrent protection, with a calibrated
6.3 V position.

The TCA46 tests inter-electrode leakage
with the tube at operating temperature,
using a 300 V dc test voltage between a
selected electrode and al! others.
Emission is measured with the beam
current ccllected at the first anode,
avoiding difficult connections to the
final anode.

Push-buzton operation enables fast
comparison of the red, green and blue
guns. A cathode surface reactivate
facility is included to extend the lite of
tubes that are not exhausted. A short
circuit removal facility enables the app-
lication of a current pulse which burns
out tiny metal shorts that are some-
times present in CRTs after transporting.

The instrument incorporates an insul-
ation test facility via a built-in 100 V
dc, 50 Meg ohmmeter which enables
many voltage dependent insulation
weaknesses to be detected. This is use-
ful for transformer primary to second-
ary insulation checks, chassis isolation
checks, etc. Arlunya Pty Ltd, P.O.

Box 113, Balwyn, Victoria, 3103.

[ ]
news digest
BIORHYTHW CALCULATOR

Seen in Hong Kong recently, the Casio
Biolator is an electronic calculator with
a novel facility: it tells you the level of
your biorhythms. A graph above the
display shows the three sinewaves of 23,
28 and 33 day periods: the physique,
sensitivity and intellect rhythms. Using
the B1O and DATE buttons enables you
to decide how you feel when you get
out of bed each day!

LTI ISR AR R ‘
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NEW SSB
TRANSCEIVER

International Transceivers Pty. Ltd.,
manufacturers of the first marine SSB
transceiver in Australia, SB100, have
recently developed a new type of SSB
transceiver, the SB80. The new trans-
ceiver is fully approved by the P.M.G.

Mr. G. Cohen, technical director and
designer of the unit believes it to be the
first commercial marine application of a
SSEB speech processing technique, which
eliminates expensive crys:al filters and
IF amplifiers.

The transceiver is a 60-80 watt PEP
unit, depending on installation, and
has provision for five channels in-
cluding 1 or 2 duplex.

Features include low battery current,
effective noise limiter and squelch
control, rugged die cast case with
matching cradle and built in aerial tuning

STATIC SWITCH IC

Philips’ new IC static switch for ON/
OFF switching of triacs and thyristors
has adjustable hysteresis to prevent false
triggering due to noise. The TDA1024
requires few external components and
has low power dissipation.

The IC comprises a stabilized power
supply, a zero-crossing detector, a com-
parator with adjustable hysteresis, and
an output stage. The hysteresis effect is
independent of operating temperature.

In temperature control applications an
external bridge circuit is used containing
an NTC resistor. Voltage errors are com-
pared with a reference by a comparator
circuit, and the zero-crossing detector
times the triac trigger pulses at the
mains voltage zeros so that RF sup-
pression is not required.

SCOPE CAMERAS

unit.
News of two scope cameras has come

in this month, from Hewlett-Packard
and Tektronix.

The C5A camera is Tektronix’s model;
it features fixed focus and fixed
aperture (f16). Exposure is controlled
by shutter speed (1/5 to 1/25s). Xenon
flash enables graticules to be recorded.

A direct interface is provided for
97.6 x 122 mm or 80 x 100 mm
screens. Magnification may be selected
at 0.67 or 0.85. The camera is powered
by two penlight batteries.

The other scope camera is the
HP 124A. There is only one control,
the trigger. Aperture and shutter speed are
fixed. To prevent overexposure one
must use the intensity contro! on the
oscilloscope. To get additional exposure
the trigger may be pressed several
times. There is flash facility for when
it is needed to record the graticule.

The price of the HP 124 A (without
duty) 1s $233.

Hewlett-Packard are at 31 Joseph St,
Blackburn, Victoria 3130. Tektronix
are at PO Box 500, Beaverton, Oregon
97077, USA.

ELECTRONICS TODAY INTERNATIONAL — MAY 1976

International Transceivers Pty. Ltd.,
535 Pittwater Road,
Brookvale, NSW 2100.

Continued on page 15

= FERGUSON /=

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

BRANCHES
IN ALL STATES

FERGUSON TRANSFORMERS

PTY.LTD.
HEAD OFFICE
331 High St., Chatswood. 2067
P_.O. Box 30t,
Chatswood, NSW, Austratia 2067

Phone: 02-407-0261
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M95ED: A Significant
Technological Innovation

Shure now introduces a superb, moderately priced pick-up cartridge with a per-
formance second only to the renowned V-15 Type Ill. The technologically advanced
electromagnetic structure with a newly designed pole-piece virtually eliminates
hysteresis loss. The frequency response from 20 to 20,000 Hz remains essentially
flat. Operating at extremely light tracking forces of between 31 and 112 grams, the
exceptional trackability of the M95ED enables it to trace the very high recorded
velocities encountered on many modern recordings with the result that in addition
to providing faithful reproduction of the recorded sound, stylus and record wear
are reduced to minimum proportions. The M95ED: A notable addition to the Shure
range with a performance never before available at such a competitive price.

Distributed in Australia by

®
ST T < | S == |
342 Kent Street, Sydney. Write for catalogue. Yy | S U E

AUDIO ENGINEERS (Vic.) RON JONES PTY. LTD. ATHOL M. HILL PTY. LTD.
2A Hill Street 67 Castlemaine Street, 1000 Hay Street,
THORNBURY. 3071. Vic. MILTON. 4064. Qld. PERTH 6000 W.A.

AEQ99/FP



CALGULATOR TO WIN?

UNITREX' 901MR ELECTRONIC
Sliderule is featured in this month's
contest. This unit has been designed to
handle nearly all commercial and most
arithmetic operations quickly and
simply.

Apart from the usual four functions of
addition, subtraction, multiplication
and division, the unit will also perform
square, square root, reciprocal and per-
centage calculations. Features include
full-accumulating memory, floating
decimal point, constant and sequential
operation etc etc.

Here's how to win one of these units -

An infinite number of one ohm resis-
tors is wired so as to form an infinite
mesh — as shown on the right. What is
the resistance between points A and B?

To send in your entry just complete
the entry form printed on this page —
or if you’'d sooner not cut up your
ETI just copy the details onto a sheet
of paper and send that instead. Make
sure to include your name and address.

All answers received before May 25th
will be placed in a large barrel. These
will be thoroughly mixed and entries
drawn one at a time until a correct
answer is found. That first correct
entry will be the winning one.

The winner’s name will be announced
in ETI as soon as possible.

The March contest was won by Mr. P,
Thompson of Penrith NSW. Entrants
were asked to calculate the interest
payable on a transaction involving
ancient Greek currency.

— NV

— WV

Send to:

Calculator Contest (May)
Electronics Today International
15 Boundary St

Rushcutters Bay NSW 2011

Permit No. TC 7578

The correct answer — which was ob-
tained by about 10% of the entrants
was 3 talents, 4955 drachmae, 2.875
obols.
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EVENT COUNTER

Non- Linear Systems have a new event
counter: the PC-4. It displays a 4%
digit count using 75 mm LEDs. The
package is the same as the company’s
PM series panel meters, 24 x 63.5 x
82.5 mm deep. The counter handles
pulses or contacts, and gives out a
multiplexed BCD code on four output
lines. The maximum count rate can be
200 000 per second. These units can
be cascaded to give 8, 12% or 16%
digits. The meter draws less than 750
mW from a 4% to 7% V supply. The
retail price is $49. Nonlinear Systems,
PO Box 122, Gien Waverley, Vic
3150.

COLOURTV GUIDE
CONTEST WINNER

An HMV colour TV was offered as
a prize in a contest run in the first
issue of our associated publication
—Colour TV Guide.

Winner of this receiver is Mr. John
Stanmore of Grafton, NSW.
Congratulations Mr. Stanmore!
We're sure you'll enjoy this
magnificent receiver.

A HI-FI RECORD

At RAF High Wycombe, Bucks,
England a hi-fi record was made recent-
ly. SAC Buckley, 31, operated a hi-fi

ELECTRONICS TODAY INTERNATIONAL —MAY 1976

disco continuously for 284.4 hours.

Singles or tracks from LPs were played

for nearly 12 days! The equipment he

used was a pair of Pioneer PL12D turn-

tables, Audio Technica cartridges and
headshells, a C-3 amplifier, CS3000A
speakers and SE700 headphones.

ERRATA

General purpose power supply, ETI
131, April 1976. Throughout the text
mention is made of R14 and R15 as
being resistors which determine the
maximum regulated voltage. R14 and
R15 should read R12 and R13.

news digest
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Hand made sound.

With JBL you know you're not just paying for
the name. You're paying for a quality of sound that is
impossible to mass produce

Cabinet tolerances are typically
held to 1/64th of an inch.

Until we developed them just recently, most JBL's
were out of the normal person’s reach. Now you can
own a pair of JBL's for around $500.

They're still more expensive than ordinary
speakers, but then they're JBL's aren't they.

JBL's require equipment so specialised
we had to design and build our own.

If we cut out all the things we do by hand, and
the checking double checking and rejecting, we could
probably produce a speaker for about 25% less. But
then it wouldn't really be a JBL. Qur reputation is
based on an unchanging commitment fo quality. We
make no compromises. Never have, never will. The
same opplies to all the JBL range. Like the JBL Decades.

¥
F'Y
-\
harmen australia pry Ird .
271 Harbord Road. Brookvale, Tel 9392922
PO Box 6, Brookvole NSW 2100

Near enough is just not good enough.



NEW TECHNIQUE FOR PLAYING WAX CYLINDERS

Valuable insights into New Zealand’s pre-European history are
expected to be brought to light thanks to an improvised
magnetic tape transcription method devised by the NZ Depart-
ment of Scientific and Industrial Research’s physics and
engineering laboratory. Hundreds of old wax cylinder
recordings, dating back as far as 1919, may now rest in peace
now that the project is complete.

The laboratory received a batch of 165 dictaphone wax
records — the cylindrical Edison type, dating from 1919-1922

two years ago.

The National Museum, unable to play the frail cylinders for
fear they would deteriorate further, asked the DSIR for help.
The Physics and Engineering Laboratory decided the only
feasible way to preserve the recordings would be to copy, as
near as possible, the cylinder tracks on to a more durable
medium such as magnetic tape.

But preliminary investigations revealed a number of problems
that rendered existing equipment useless for the task:

The recordings comprised sound tracks that had been
recorded at highly and arbitrarily varying rotation speeds,
ranging from around 90 to 160 rpm.

The sound tracks were weak and shallow, which meant the
tracking properties were poor and the relative surface inter-
ference noise levels were high. As well, ordinary replay machines
would induce intolerably high ambient noise levels.

The soft deteriorated material necessitated stylus pressures
well below those available from existing machines. And the
collection included records of two different pitches, so that
transcription rig had to accommodate for these by having two
sets of gearwheels mounted.

These problems were all solved by applying modern engineer-

ing principles and materials to the transcription rig design.
Major components were: Edison dictaphone body, induction
motor drive, rotation stabilising flywheel, tracking arm with
pickup head, preamplifier, and high performance tape recorder.

The mandrel supporting the wax cylinders was altered to cope
with the weak wax records. Also, special low-noise Teflon
bearings were made to support the mandrel for smooth rotation.
The drive between motor and mandrel was made of a fine
neoprene cord drive to reduce transmission noise. Vibration
isolating rubber springs and vibration damping weights were
used extensively to reduce any remaining ambient noise.

A high fidelity magnetic pickup with a stylus about 40 times
bigger than normal was used to fit the wide grooves of the
records and, because of the high demands on the stability
of the tracking arm and the unevenness of the cylinder surface,
most of the recordings were transcribed at half speed, resulting
in improved clarity.

The equipment worked well, and the cylinders have since
been deposited with the National Museum. In the meantime, a
second batch of 210 cylinder records was received from
Auckland University; these turned out to be a goldmine of
Maori chants, songs, and genealogies, with "voice reports’’ by
Sir Apirana Ngata, Native Affairs Minister of the 1930s.

The contents of these cylinders had remained a mystery over
the years, because it was feared playing them for research
would cause irreparable damage. Now, the cylinders are with
the National Museum and the tapes are being studied at the
university.

The equipment itself has been handed over to the National
Library, and will be available for use as further wax cylinders
turn up.

* Recommended retail price.
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CARTRIDGES ARE

Distributed by

harman australia pry Ird
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eolge clecrrix

31 BURWOOD ROAD BURWOOD. N.SW.2134. TELEPHONE 747 2931.
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' CORAL KITS VALVES PHILIPS ‘
12SA3 40 Watts R.M.S. $165.00. 1t09 Mixed
2x12” Dri;/ers. Each 10 Ea. SPEAKER KITS
2x 6" Midrange. 183 1.71 1.85 . p
2x 5"Midrange. ;izu :g .g; With Latest 2" Squawker
2x 3" Tweeters. R S ai1¢ SPE{I)\!&ER \,V(ITS
2 x 1" Dome Super Tweeters. 6AQS 131 118 2x .00 ws
2 Crossover Networks. sAUs 181 148 g X 28 ?gg %308
12SA1 30 Watts R.M.S. $77.00. 6AX4 1.61 1.45 2 x 3-Way Cross-
2 x 12" Drivers. 6BAS 1.50 1.36 Over 24 9
2x 5" Midrange. e e 59 ADF 600/4000/8
4 x 212" Tweeters. 6BMS 117 106 SPEAKERS & CROSSOVERS ONLY
2 Crossover Networks. :ggg ; gi ::g
10SA1 25 Watts R.M.S. $55.00. 6BX6 1.42 ;ng ?t‘%‘?g_%@wa
2x 10" Drivers. scMS Ter 152 2 x AD 50605Q8
2x 5" Midrange. 6DQ6A 2.69 1.44 2 x AD 160 T8 185
2 x 2V2" Tweeters. :g:: :g; :gg g ; Aognsggrémgo e
X . EAK : v L
8SA1 18 Watts R.M.S. $33.00. :55373 :.gz H;
g X 2,, \&/%ofers. 6EH7 130 118 PHILIPS 4A
X idrange. 6ESS 1.76 1.60 2 x AD 8066W8
2x2%" Tweeters. P & P $4.00 6GV8a 1.65 1.51 2 x AD 5060 SQ8
6GwWS 1.63 1.49 X
—TECANICS | & i i | 2nei.9 138
NI N3 2.57 2.44 2 x ADF 500/4500/8
6
TUR NTABLES SL- 23 :3: fgg fz SPEAKERS & CROSSOVERS ONLY
Belt-Drive Automatic Turntable. 6U9 2.03 1.85 PHILIPS AD 8 K40
® High-quality belt-drive turntable 6v4 1.22 ;;g 2 x AD 8066 W8
with a newly developed FG (fre- o 328 9 5 x AD 160 T8
quiin(cj:yDCgeneratedtg1 | éervo-con- :ig ggz ; .gz 2 x Cross-Over
trolle motor wi . - - Networks
® Fabulous wow and flutter, rumble 1 e o umrt‘)(qr Ciagg:jets $ 1 29
rating. ) ) ork inclu
® Automatic tonearm return/shut S P & P FREIGHT ON
off.
e Llow power consumption for & MANY OTHER
greater efficiency. COME & SEE v\N \_\“\ Ac’“‘ BRANDS OF
tatic-balanced  S-shaped MOUR RANGE OF N Ec \,\\1

tonearm.

e MM cartridge
bined with the head shell for high
compliance support and good
channel separation. $169.00

integrally com-

P & P FREIGHT ON 1o 12t0 24 I
- BRU-121 — $135.00 . Qty 1 23 plus

Semu-au}omat:c. Integrated hydraulic C60 Low Noise 1.50 1.35 1.25
cue device C90 Low Noise 1.85 1.75 1.65
BFU-121 — $150.00 C120 Low Noise 2.45 2.30 2.20

Please rush me Fully automatic. Fully manual for the C46 Uttra Dynamic 1.85 1.75 1.65
enthusiast. 4 channel ready. Separate C60 Ultra Dynamic 2.05 1.95 1.85
cueing hydraulic device. C90 Uttra Dynamic 2.40 2.30 2.20

Enclosed 1s my cheque BRA-121 — $185.00 C120 Uttra Dynamic 3.20 3.10 2.90
Integrated hydraulic cue device. Semi- C60 Uttra Dynamic

For §. automatic. 4 channel ready. Servo Royal 2.40 2.30 2.20
assisied. P& P FREIGHT ON C90  Uitra Dynamic

Name Royal 3.00 285 2.70
EDGE ELECTRIX SPECIAL P&P1-1252.00 12-24$3.00 24+ $3.50
PLAYMASTER 146

A AM/FM TUNER KIT $135.00 AKAI TURNTABLES

ddress .

; ; APO01C — $135.00
including front panel AP0O3 $182.00
no cabinet P &P $3.00 P& P FREIGHT ON

APAN TURNTABLES gHITACHI CASSETTES

BMU-121 — $120.00
Fully manual. Separate cue device

SPEAKER STOCKS magNavox s-30 CORAL

.Picode.
! INCLUDE
PRICES SUBJECT TO CHANGE
l WITHOUT NOTICE

PLESSEY

QUALITY EQUIPMENT

PRICED LOWER THAN EVER

KEF
PHILLIPS




PROGRAMMABLE TURNTABLE

A programmable memory built-in to BSR's new Accutrac
4000 automatic direct-drive turntable enables the user to
cue directly to any required tracks.

An infra-red scanner incorporated in the ADC LMA-1 car-
tridge focusses a beam of light onto the record. Closely
spaced grooves scatter this light — but the smooth surfaces
between recorded sections reflect the light back to a
detector within the cartridge housing triggering the arm
mechanism via logic circuitry.

The turntable may be controlled directly or remotely via
an ultra-sonic transmitter.

PHILIPS SQOUAWKER

For some years now the Philips Dome Tweeter type
ADO160/T has been acclaimed for its excellence in the repro-
duction of the upper frequencies in multi-way high fidelity
loudspeaker systems.

The superior dispersion and transient response character-
istics of the dome type diaphragm have now been extended
to the very critical mid-range region with the release of the
Philips Dorre Squawker type ADO210 SQ. This squawker has
a response curve which is almost flat (¢ 3 db) within the range
from 50 Hz to 5 kHz. The resonance frequency is a very low
270 Haz.

By using both the ADO160/T and the ADO210/SQ it is

possible to obtain a much |mproved level of reatism from
high-fidelity recordings in the region from 500 Hz to beyond
20 kHz. Since the human ear is not very directional below 500
Hertz, the conventional cone speaker is adequate for the bass
region. Both the ADO160/T and the ADO210/SQ will be
stocked in 4 ohms and 8 ohms versions.

The ADO210 SQ Dome Squawker is marketed by Elcoma.
Electronic Components and Materials — 67 Mars Road,

Lane Cove NSW 2066.

e e

professional

STUDIO
MONITOR

speakers

/-——

15" 'MONITOR
H.P.D. MODEL )
Integrated full

range system

e HORN LOADED

TANNOY 85 wit. 1
by

High Frequency Unit

DIRECT RADIATOR
Low Frequency Unit

20-20,000 Hz. RESPONSE

RESPONSE
CURVE, FITTED
IN ‘AMESBURY"
BASS REFLEX
ENCLOSURE

HIGH POWER
CROSSOVER NETWORK
(1000 Hz.) WITH FULL
TREBLE CONTROLS

3 BIG TANNOY H.P.D. MIODELS

e Mod. 385 15" 87 20-20,000 Hz. 85 wit.
e Mod. 315 12" 81 20-20,000 Hz. 60 wit.
e Mod. 295 10" 801 22-20,000 Hz. 50 wit.

George Hawthorn
Electronics

966-968 HIGH ST, ARMADALE,
MELBOURNE, VIC, 3143.
TEL 509 0374, 509 9725




RAMBLER

w o Audio

FROM “ROCK” TO “RACHMANINOFF”

WHATEVER YOUR CHOICE IN MUSIC

FOR THE MOST PLEASING RESULTS SELECT FROM THE
LARGE VALUE PACKED RANGE OF SYSTEMS.

The SYMPHONIC MKIV. ;. 0o cueing. Spring loaded RAMBLER
FM/AM STEREO TUNER detachable injection moulded lid.
AMPLIFIER MODEL PRO 1007 ¢t The Best Thing That

Output 30 watts RMS each CD 4910 CASSETTE DECK Has Happened to Music.”
channel into 8 ohms load. Harm-  Auto stop on all functions. High

g . . See and hear the Rambler range of
onic Distortion 0.5%. Frequency dénsity permaloy heads. CrO2 sound equipment at your Rambler

response 20 Hz to 40,000 Hz. gaﬁslls';;LeCtor for bias and dealer now and compare the

BELT DRIVE TURNTABLE q g. outstanding performance and value.
MODEL BDP 100 CS661 SPEAKER SYSTEMS Distributed and serviced throughout
Elliptical Stylus. Synchronous 10” 3 way Speaker System. 3 way Australia by Sun Electric Co. Pty. Ltc
motor. Anti skating and lateral crossover net work. 8§ ohms Melbourne, Sydney, Brisbane, Perth,
balance. Auto Cut/Auto Return. impedance. 30 watts capacity. Adelaide, Hobart and Canberra.

MR239



NEW! SCIENTIFIC KITS

series of low cost moduler scientific kits These kits will expand the ran ec
tronic applications enormously and all at a surprisingly low cost
The heart of tae system 1s our 4 digit Decade Counter (Kit 012) which features a ful
.
. K1t 012 « Kit 030 « Kit Q16 ¢« Kit 014 or O30
* RPM Ccunte K 2

é\ KIT 012 4-01GIT

@ @ @ OECAOE COUNTER
F
o
o
o
o
o
Kit 012a $2395
{with 0 257 displays)
Kit012b $27 95

(with 0 50 ° dhsplays)

KIT 030 S5V REG. POWER SUPPLY

Kit 030 $ 795 %}

{containy all parts except transtormes!

KIT O17 OIGITAL VOLTMETER

Kit017 $15.95
_l l KIT 016 FREGUENCY COUNTER
Features FET put front e
Measures from 0 1 Hz 10
when used with
Kit 016 $16 50
KITO20 RPM COUNTER
Kit 020 $ 895

KIT 014 1"MHZ CRYSTAL TIME BASE

Kit 014 $14.95

KIT 031 TIME BASE

Kit 031 $ 795

PPN 2 R R B B B

Kit 032 $ 895

MORE TO COME...

THE KING

INT RODUCING: ?‘
FATIMA :

FOUR OIGIT TEMPERATURE KIT e

&
‘.
oot T 5 e
i} S 07 g
: erface with THE SR L

ranma reatures 271 89,985 R

HE KING - FEATURES

i
|

|

|

|

| '
|

|

|

|

|

|
ceerccre e mem—e==1 L Kking 3R 350

32750

DISPLAY — $1.30
'Eé!,&_%
speciaL ([ =)

——s DL747 / DL727
'g s $3.75

S 25

h
J HP7730
s120

$160
FND7
° @ 51or $7 50

.‘ f LEDs
FNDSO3 | ﬁ

.95 5F0OR- 4.50

AT LAST!

486 DIGIT
PC BOA RDS

$3100
4 $2 50
4 s100
2 $22%

- ,
LS| intecration... :

(CHIPS W/SPECS.)

M

N ok 2 s 3715
L s A28

&/ 51250
' s 950

s 700

$ 550
% - 40

795
425
kR

“nun

Duty may be payable on products imported.
OROERING INFO.

sabtronics

P.0 Box 64683, Dallas, Texas 75206, U S A

% SBATISBFACTION GUARANTEEO ON ALL ITEMS




Antennas

A practical down-to-earth guide to antennas and transmission lines with

particular relevance to Australia’s recently introduced Novice Licence. This

two-part article is by Roger Harrison VK2ZTB.

Fig. 1. General form of an antenna system.

FEED POINT

ANTENNA

TRANSMITTER
OR
RECEIVER

THE ANTENNA IS THE CRUX OF
any communications station. [t is the
most important single link in the whole
system. It is particularly important in
low power installations.

An antenna installation is a system
consisting of the antenna itself - the
actual radiating and receiving device -
and a transmission line which connects
the antenna to the transmitter or the
receiver. There may also be interposed

HALF POWER
PCINTS
~

THIS ANGLE 1S THE
HALF POWER BEAM WIDTH

Fig. 2(a). Radiation pattern of a dipole, in a
plane through the elements, illustrating
half-power beamwidth.

22

POSSIBLE
R _MATCHING
DEVICE

TRANSMISSION

in the transmission line somewhere a
device for matching the impedance of
the antenna to the transmission line or
the unit (transmitter or receiver)
connected to the transmission line. The
general form of an antenna system is
shown in Fig 1. Antennas may differ in
shape, size and method of operation but
their general characteristics are defined
by the following terms:—

Directivity — The directivity of an

HALF POWER
POINTS

MAIN LOBE

THIS ANGLE 1S THE
HALF POWER BEAM
WIDTH

SIDE LOBE

BACK LOBE

Fig. 2(b). Radiation pattern of a three-
element Yagi antenna, in a plane through
the elements, illustrating the half-power
beamwidth.

antenna is its ability to absorb or radiate
more power along a particular axis, or in
a particular direction, than any other
direction. An antenna that absorbs or
radiates power equally in all directions
is termed an /sotropic antenna. It exists
only as a mathematical concept and is
used as a convenient reference. The
simple dipole is also used as a
convenient reference antenna.

Radiation Pattern — The radiation
pattern is a measure of the directivity of
an antenna. In practical circumstances it
is usually measured in the horizontal or
vertical plane if the antenna is to be
mounted in relation to the earth, or in a
convenient plane in relation to the
elements of the antenna. Radiation
patterns of two typical antennas are
shown in Fig 2. The radiation pattern is
also sometimes referred to as the
directivity pattern.

Beamwidth — This is the angle between
the ‘half power’ points of the radiation
pattern, as shown in Fig 2. The half
power points are those points on the
radiation pattern where the power
radiated or absorbed by the antenna has
decreased to half that radiated or
absorbed along the main axis of the
radiation pattern.

Gain — Gain in an antenna system is a
term used to express the increased
sensitivity of a particular antenna
compared to a reference antenna. That
is, it will absorb or radiate more power
along the direction of the main beam
than the reference antenna along its
favoured direction (if not an isotropic
reference). The gain is a measure of how
much more. For example, if a certain
antenna produces ten times the voltage
at its feedpoint terminals, from a distant
source, than that produced by a dipole
under equivalent conditions, then the
voltage gain of the antenna is said to be
10, or in other words, 10 dB.

Bandwith — This refers to the frequency
characteristics of an antenna. The
bandwidth can be specified or defined

ELECTRONICS TODAY INTERNATIONAL — MAY 1976



SOLID FLEXIBLE PLASTIC
INSULATIDN

PLAITED STRANDS GF
COPPER WIRE

OUTER PROTECTIVE
PLASTIC SHEATH

in a number of different ways.
Sometimes it is specified as plus/minus
so many kHz or MHz either side of the
operating frequency for a certain
variation of the feedpoint impedance
(usually expressed as a ‘standing wave
ratio’ or SWR). It is sometimes also
expressed as a percentage of the
operating frequency. Some times it is
expressed as a half-power bandwidth.
That is, the frequency limits where the
gain of the antenna decreases to half
that (i.e.: decreases by 3 dB) at the
operating frequency or the centre of the
passband. Some antennas have a very
broad bandwidth, the rhombic and the
log-periodic being two examples. Some
have quite a narrow bandwidth, such as
the simple dipole and yagi antenna.

Feedpoint — The feedpoint of an
antenna is that point where the receiver
or transmitter is connected in order to
couple signals to or from the antenna.

Every antenna will exhibit a
characteristic impedance at its feedpoint
and it may be necessary, in order to
maximise the power coupled to or from
the antenna, to install a device which
transforms the feedpoint impedance of
the antenna to the impedance of the
transmission line. This device is often
referred to as a ‘balun’ an abbreviation
of ‘balanced-to-unbalanced

DUTER CONDUCTOR OF

INNER CONDUCTOR MAY BE
SINGLE WIRE OR STRANDED WIRES

Fig. 3. Flexible coaxial cable.

transformer’. Its purpose is to match a

balanced antenna feedpoint to an
unbalanced transmission line. An
impedance transformation is not
necessarily involved although this is

often the case. A device that transforms
a high impedance balanced feedpoint to

a lower impedance balanced
transmission line is not a balun but
simply a matching device or
transformer.

The feedpoint of an antenna is usually
chosen to be at a convenient position on
the antenna in order that the impedance
is resistive ana thus easy to match to a
transmission line.

TRANSMISSION LINES

Antennas are rarely driven directly by
a transmitter or connected directly to
the receiver input. They are usually
connected to the transmitter or receiver
via a transmission line.

Transmission lines take a variety of
forms, but the most commonly
encountered are coaxial line and
two-wire lines such as open-wire line
and flat-ribbon (used on TV antennas).

Coaxial line comes in three different
forms: flexible, semi-flexible and solid.
Flexible coaxial cable is probably the
most widely used and is made in a
variety of ways but generally of the

SOFT COPPER INNER

SOFT COPPER
OUTER CONDUCTOR -

CONDUCTOR

;‘;.::—H)Z./"-

N\ -~
INSULATOR BEADS

form shown in Fig 3. The semi-flexible
and solid varieties are similar to each
other but for the arrangement of the
inner and outer conductors. Soft copper
is used for the inner and outer
conductors of semi-flexible coax to

allow it to be ‘formed’ freely.
Sometimes the outer conductor is
specially shaped to allow it to be

formed or allow limited flexing. Solid
tubing is used for the inflexible or solid
variety of coaxial transmission line. The
ordinary ‘garden variety’ flexible coaxial
cable is the cheapest and certainly the
best for any installations you are likely
to construct. Semi-flexible and solid
coaxial cables are illustrated in Figs 4
(a) and (b).

Two-wire transmission lines are
referred to as ‘balanced lines’ as the RF
currents flowing in them are normally
balanced with respect to earth. Coaxial
transmission lines are referred to as
unbalanced lines because the cable is
not symmetrical and is not balanced
with respect to ground.

The two-wire flat ribbon type of
transmission line is used extensively for
connecting TV antennas. It is probably
the cheapest of manufactured
transmission lines. The open-wire line is
another form of two-wire transmission
line, but has no solid insulator to
maintain a constant distance between
the conductors. Instead, small insulators
are placed at intervals along the line to
perform this function. These two types
of transmission line are illustrated in
Figs 5(a) and (b).

All  transmission lines have a
characteristic impedance seen by an RF
current sent down the line. The
characteristic impedance is a function of
the diameters and the distance between
the two conductors and the dielectric
constant of the insulation used in the
transmission line.

Common impedances for coaxial lines
are 50 ohms or 52 ohms, and 70 or 75

.
}
i PLASTIC INSULATION

%

Fig. 4(a). Semi-flexible coaxial cable: note insulating beads
spaced at intervals along inner conductor to maintain inner

conductor in place.

SOLID PIPE OUTER
CONDUCTDR

STRANDED WIRES RUNNING '
PARALLEL THRDUGH INSULATION

Fig. 5(a). Two-wire flat ribbon transmission line.

o vy a U |

INSULATING DISC /
/

e
|54
SOLID or
STRANDED
CTORS
SOLID PIPE OR ROD ‘ || conpucto
m;sn CONDUCTDR ] il o0l
i insuLators %

Fig. 4(b). Solid coaxial cable. The insulating discs maintain

the centre conductor in position.

Fig. 5(b). Two-wire open line.

ELECTRONICS TODAY INTERNATIONAL — MAY 1976

23



Antennas

ohms. Open wire or flat ribbon types
generally available have a characteristic
impedance of 300 ohms.

You can't measure the characteristic
impedance of a transmission line with
an ohm meter. But it can be measured.
If you were to take a very long piece of
line (many wavelengths long at the
frequency used for measurement) and
applied a signal generator to one end
and then measured the RF voltage and
current at the input of the transmission
line, the ratio of the voltage to the
current would vyield an impedance
which is equal to the impedance of the
line — regardless of whether the other
end were open-circuited or
short-circuited.

All transmission lines have a certain
amount of loss due to the conductor
resistance and dielectric losses. This is
usually expressed as a loss of so many
dB/100m. Below 30 MHz most common
transmission lines have such small losses
that they can be neglected for all
practical purposes.

Standing Waves and Standing Wave
Ratio — Standing waves occur on a
transmission line when RF is applied to
ofe end and the other end is connected
(terminated is the jargon) to an
impedance different from the
characteristic impedance of the
transmission line. The outgoing power,
when it meets the load, will be partially
dissipated in the load, that part not

TABLE 1

Type

{ohms) 0.D.

Impedance Nominal

dissipated will be returned or reflected.
The RF wave travelling down the line
towards the load will meet the reflected
wave, and at intervals of half a
wavelength the in-phase currents or
voltages will add, when they are out of
phase, they will cance/. As the voltage
produced by the incident wave is greater
than that produced by the reflected
wave, complete cancellation does not
occur. If the voltage across the line is
measured at a cancellation point {called
a node) is compared to the voltage
measured across the line at an addition
point ({called an anti-node) then their
ratio is called the standing wave ratio. A
standing wave ratio of one to one (1:1)
means that the transmission line
impedance matches that of the load. An
infinite SWR (or, more correctly,
VSWR) means that there is a short or
open circuit at the other end of the line.
All the power sent down the line is
reflected. If that happens, then you
have reason to worry. None of the
transmitter power gets to the antenna.

If the antenna feedpoint impedance
does not exactly match the transmission
line ({or feedline) impedance (as is
usually the case) then it is a question
how the mismatch affects things. An
SWR of 5:1 will mean an extra loss in
the transmission line of less than 1 dB.
That really isn't worth worrying about.
A mismatched transmission line will
present at its input end a different

Dielectric &
Velocity Factor

Capacitance/100mm

impedance from that at the load end
{the antenna usually being the load). If
the output impedance of the transmitter
cannot be adjusted to this impedance
then it will not deliver full power
output. So, if each part of the system is
designed or arranged to have similar
impedances then the whole system is
simplified. By common agreement, and
a little help from nature, transmission
lines and antenna systems are usually
contrived to have impedances around 50
ohms, 70 ohms or 300 ohms. Higher
impedances are also encountered,
usually 400, 600 or 800 ohms.

Velocity Factor — An RF wave travels
more slowly in a transmission line than
it does in space. This is because the
wave slows down in the dielectric
medium of the transmission line. The
degree of slowing down is called the
velocity factor. For example, in
polyethylene insulated coax, the
velocity factor is typically 0.66. This
means that the RF wave travels along
the transmission line at 2/3 the velocity
it does in space. As a consequence, a
half-wavelength, at a particular
frequency, in a transmission line will be
less than it is in space. For the coax line
just mentioned it is 2/3 of the length in
free space.

The velocity factor of foam dielectric
coax is typically 0.8. That for 300 ohm
flat TV ribbon is usually about 0.82 and
open wire line about 0.95,

Characteristics of various coaxial and twin-wire feeders.

Attenuation dB/10m

0.28
0.21
0.10
0.12
0.12
0.22
0.03
0.06

0.82
0.53
0.26
0.31
0.31

RG58 50
RG59 73
RG8 52
RG11 75
URS7 75
UR70 72 6 mm
ET13M 75 94 mm
Flat TV 300 -
ribbon

Open Wire 400

TV feeder

solid poly. 0.66
solid poly. 066
solid poly.
solid poly.
solid poly.
solid poly.
foam poly.
polythene

10 pF
6.9 pF
10 pF
6.7 pF
6.7 pF
6.9 pF
5.4 pF
1.9 pF

0.98
0.62
0.33
0.36
0.36
0.59 0.69
0.13 0.15
0.17 0.2

5mm
6 mm
10.3 mm
10.3 mm
10.3 mm

mostty air 0.01 0.04 0.06

Obviously, attenuation is not a factor to be 3.5 21 27

concerned about on the HF bands — unless you MHz MHz

are considering having a feedline 100 m long!
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The characteristics of a number of - L —
commonly available transmission lines 1
are shown in table 1. _.-@ Ioypel 4@)..__-l

NS
DIPOLE CONSTRUCTION NSuLATOR e o INSULATOR

The dipole is probably the simplest
of antennas to construct and use.

The basic form and dimensions are FEEDLINE

shown in Fig. 6. SUPPORT SUPPORT
The easiest way to construct a dipole TO RECEIVER AND

is to have wire elements suspended TRANSMITTER

between two supports as shown. The L

wire used must be able to withstand the - =

tension placed on it by its own weight, ] L = 40.9 m for 3525-3575 kHz band 1

the stretching force applied to reduce 6.75 m for 21 125-21 200 kHz band

sag, and the weight of the feedline. 5.36 m for 26 960-27 230 kHz band

Hookup wire at 4c to 6c per metre is
probably the cheapest. Use something

like 7/0026 or 10/010 gauge It is S N N N v O U NN NS S W WP SRS
immaterial whether it is solid, stranded,
insulated, or un-insulated. Enamelled Fig. 6. The simple wire dipole, general construction and dimensions.

coil wire, tinned copper wire etc, will all

work well, just make sure that it will
not break or stretch too much when
tensioned; that lengthens the antenna,
detuning it!

The ends of the dipole need to be
insulated and this is best done with ‘egg’
insulators or strain insulators. Some
types are illustrated in Fig. 7. These
insulators are available in porcelain,
nylon and glass. The nylon type of egg
insulator is usually the least expensive
but they do have one drawback. After
sometime in use, the tension of the wire &
causes the nylon to creep or remold
itself and the wire literally pulls itself
through the insulator. This may cause
the insulator to fail completely. This is
not so much a disaster however as the
antenna wire and the support rope or
wire are looped through one another — Fig. 7. Two types of antenna USING A STRAIN INSULATOR
an advantage of the egg insulator. The insulator — and how to attach them.
antenna won’t fall down, but its

STRAIN INSULATOR

Fig. 8(a). Attaching feedline to the centre of the dipole using Fig. 8(b). An alternative method of attaching the feedline to
two egg insulators. the centre of the dipole using a strain insulator.

SMALL HOSE CLAMP EGG INSULATOR COAX WRAPPED

TN N\ (‘ e AROUND INSULATOR
—T'"‘Z?/ — 4 : ——O —— . ’ . E) -
\\ § L

INNER b
CONDUCTOR — / \.OUTER | on TAPE HERE »
WRAP WITH TAPE  gRAID COAX TO KEEP OUT INNER \
TO KEEP OUT FEEDLINE MOISTURE
MOISTURE «— " || CONDUCTOR
COAX
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H%mm——»l

INNER
CONDUCTOR

BLOCK OF MASONITE
OR PLYWOOD —
VARNISHED OR PAINTED

Fig. 9. Homemade centre
insulator reljeves strain on the
feedline.

COAX.

efficiency may be impaired. |t depends
a great deal on the weightg of the
antenna and the tension applied.

The feedline is connected to the centre
of the antenna — an insulator being
installed between each half of the wire.
A pair of egg insulators may be installed
here as illustrated in Fig. 8(a). A strain
insulator may also be used again as
shown in Fig. 8(b). Special centre
insulators are available but may be
difficult to obtain. Another alternative

TO
ANTENNA

FEEDLINE

SOLDER TO
BRASS
SCREWS

STARTS

[

START a

START b

START ¢

FINISH a

FINISH b

FINISH ¢

FermiTe PHILIPS TYPE 4(:)3:2-0203150
BALUN )
CORE NEOSID TYPE 1050-1-F14

Fig. 10. Construction of 1:1
wideband balun transformer.

is illustrated in Fig.9. You can make this
yourself out of masonite or 10 mm
thick plywood, suitably cut to shape
and drilled as shown. If preferred, rather
than drilling the block, the feedline may
be held with a small clamp. The main
idea, no matter which method you use,
is to relieve the strain on the feedline.

A dipole antenna has a balanced
feedpoint with respect to earth and thus
normally requires to be connected to a
balanced feedline. The impedance is

INNER CONDUCTOR

. OUTER BRAID

STARTS

a
d b 7&* Q\E
[
N——ue
N . 5 \V
b

FIG 11 (a) FINISHES
COAX.
o—
FIG 11 (b) TO ANTENNA
O

FINISHES ©

Fig. 11(b). Connections for 1:1 wideband balun transformer.

26

ysually between 30 ohms and 70 ohms,
depending on its height above ground. It
is convenient to feed it with coaxial
cable as this is readily available. The
coax may be connected directly to the
antenna despite the fact that it is an
unbalanced feedline, and does not
usually cause any problems, particularly
at the power levels permitted for
novices. However, it is better to install a
balanced-to-unbalanced transformer
between the antenna feedpoint and the
coaxial feedline. These may be
purchased, or you can make your own.
The impedance transformation is
nominally one-to-one (1:1).

One way to make a ‘balun’, as they are
called, is to construct a wideband
transformer. That is, an RF transformer
that has no resonance effects and covers
a wide range of frequencies. For the
power level involved (i.e.: about 30 W
peak power for novices), a small ferrite
core, such as the Philips 4322-020-3150
type or the Neosid 1050-1-F14 type
may be used.

WIDEBAND (1:1) BALUN
CONSTRUCTION

Take three 180 mm lengths of light
gauge hookup wire or 22 gauge
enamelled copper wire and twist them
together at about two twists per 10 mm.
The ferrite core specified has two holes
passing through it. Wind three turns of
the twisted strands through the holes of
the core as illustrated in Fig.10. Identify
and mark the three separate wires.
Having done this, connect them as
shown in Fig.11. Use a small tagstrip or
terminal block to support the joints. The
balun may be potted in Araldite or
5-minute epoxy to keep out moisture

ELECTRONICS TODAY INTERNATIONAL — MAY 1976



CENTRE
INSULATOR BLOCK

and make it weather-proof. A coax
socket and nut-&-bolt connections may Fig. 12. Construction _ 1l 5. -0
be potted in with the balun for of a quarter-wave
convenience. linear coaxial balun. T f_
The balun and feedline will need to be SOLDER OUTER BRAID

supported at the centre insulator, £ 7O CENTRE CONDUCTOR
adapting any of the methods illustrated ‘

' 222 /OF FEEDLINE
in Fig.8 and 9.

SINGLE-BANO (1:1) COAXIAL

WOOD OR
BALUN CONSTRUCTION o wooD o
A balun may also be made from a CLAMP

!
!
|
length of the same coax used to feed the
antenna. This is referred to as a ‘linear I
coaxial balun’ and its construction is L 40
|
|

illustrated in Fig.12. A quarter 3.5 MHz. L = 20.45 m T om T z
é e quarte 21.0MHz. L=338m " | — =
wavelength of coax is run parallel to the 270 MHz L = 2.68 m / g s
main feedline down from the antenna ’ ;’_1 ©

feedpoint. Only the outer braid is
connected. The lengths required for the
different bands are also given in Fig.12.
This construction makes a balanced SAME COAX; ONLY
two-wire line, a quarter wavelength long \ rngo%%E%ﬁ'ngD
and shorted at the end opposite the

feedpoint. The coax is connected
through one line, effecting the required @ CLAMP
transformation from balanced to

unbalanced line without changing the B - - ?’%%D(EST?AEBRAIDS
impedance. This sort of balun may be J TOGETHER
somewhat impractical on the 3.5 MHz

band as it is over 20 m in length. It is T

however more suitable on 21 MHz or 27 FEEDLINE

MHz. @ Continued next month

Cerwin-Vega ads are nearly as rare as Cerwin-Vega speakers.

Up till now, only a handful of and crisp, no matter what the
Cerwin-Vega speakers came ; volume. Which is why many of
into the country. the world's leading rock
And only those people with an groups use Cerwin-Vega.
ear to the ground and a fistful And why Cerwin-Vega won
of dollars got their hands on a the contract to design and
air. build the speaker systems for
ut happily, the situation is the movie ‘Earthquake’.
changing. We can now offer a The result: an earth shattering
range of six living room realness, that won an
systems. Academy Award for the
But unhappily, you'll still need \ Sensurround System.
a fistful of dollars. Prices B An example, closer to home,
range from $424 t0 $2500a | §
pair. !
Maybe a few consoling words
would be appropriate.
Cerwin-Vega speakers are
built to take the absolute
maximum power with the
absolute minimum distortion.
And they succeed. Like no
other speakers you've ever
heard before.
The sound is always clean

are the Cerwin-Vega 2IIR
. living room speakers. An amp.
with as little as 3 watts RMS
will drive these speakers, and
yet they will take as much as
100 watts RMS, and produce
asound level of 119db at 1
metre without distortion. The
kind of performance that
comes from putting our time
and money into speaker
development. Not into ads.

Cerwin-Vega

Loud is beautiful...if it's clean.
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SPEGIAL PURGHASE

NEW GARRARD “ZERQO” SERIES RECORD CHANGER
& PLAYER AT LESS THAN HALF RETAIL PRICE

Garrard M82 Transcription
Record Changer
~e

$40

Recommended
retail
price

$98.00

SPECIFICATIONS
Type: fully
automatic
transcription
turntable. Motor:
four-pole syn-
chronous, Mains
switch: double-

pole switch with suppressor. Drive: intermediate wheel. Record
play: pilays up to six records automatically and single records
automatically or manually as required. Turntable: 1042in.
(267mm) dilameter. Pickup arm: aluminium sectlon, resilientty
mounted adjustable counterbalance weight, slide-in C3A
cartridge carrier, precision-loaded ball-bearing pivots. Stylus
force: adjustable up to 4gm by sliding weight, minimum
recommended Y%gm. Bias compensation: lever and weight
calibrated for conical and elliptical styll. Cue and pause: damped
action. Record speeds: 33 1/3, 45 and 78 rev/min. Tab controls:
auto/stop/start, man off/on, cue/play/lift.

Garrard Zero 100 SB

Transcription Player (belt drive)

$88

Recommended
retail
price

$198.00

SPECIFICATIONS:

Type: Automatic

single record-

playing transcrip-

tion turntable.

Motor: four-pole

synchronous.

3 = Mains switch:

double-pole switch with suppressor. Drive: belt from two-step

motor putley. Record play: plays single records automatically or

manually as selected. Turntable: die-cast 11!%zin (292 mm)

ditameter. Pickup arm: tangential tracking type, atuminium

section, resiliently mounted adjustable counterbalance welght,

siide-in  C3A cartridge carrier, precision-loaded ball-bearing

pivots. Stylus force: calibrated up to 3gm, minimum

recommended Y%gm. Bias compensation: magnetic, calibrated for

conical or elliptical styli. Cue and pause: damped action. Record

counter: counts number of records played by return movement

of the arm. Record speeds: 33 1/3 and 45 rev/min. Tab controls:
auto/stop/start, man on/off, cue/play/lift.

All units supplied with a Goldring ES-70SH magnetic cartridge with diamond stylus. Shure M76 magnetic cartriage can be supplied in place
of the ES-70SH at $7.50 extra. Mounting base in teak or walnut finish with hinged perspex lid available at $30.00 extra plus postage. Post
and packing extra; N.S.W. $2.50; Vic. Qld. and S.A. $4.50; Tas. $56.50; W.A. & N.T. $7.50. Reg. post $2.00 extra.

New C800 STEREO AMPLIFIER

Special Price for
May & June

v $149

(freight extra)
By classic
eElegant and functional design
e Push-button controls
eMicrophone input
separate control
eProvision for
4-.channel stereo
e Cabinet in teak or walnut oiled
finish with matching metal
trim,

Treble 10Kcs 15dB.
Harmonic distortion: Less
than 0.1 percent. Loudness
control: 50cs 10dB. Scratch
filter: (high filter) at 10kcs
5 dB. Rumble filter: (low
filter) at 50c¢s 5 dB.
Provision for tape recorder:
Record or playback with din
plug connector. Speaker
switching: two sets of
speakers can be connected

with

simulated

New MAGNAVOX-MV50 —
50 WATT SPEAKER SYSTEMS

As featured in Feb. 1976 issue of Electronics Today

Complete kit of parts (less cabinet) $75

comprising Magnavox 10-40 10’ bass
unit. 625 mid range 6" two XJ3
dome tweeters, crossover network,
Innabond, speaker silk & plans of freight extra
cabinet. per rail or
air fretght.
Cabinet availabte

SPECIFICATIONS

Power output: 25 watts per
channel R.M.S. Total output
50 watts R.M.S. 8 ohms.
Frequency response: 20
cycles to 40,000 *1as.
Hum and noise: Aux. 70 dB.
Mag 60 dB. Input sensitivity:
Mag. 2mv. Aux. 250mv.
Equatised: Mag. RIAA. Tone
controls: Bass 50cs ¥ 13dB.

and selected by switch on
front panel; they can also be
drawn together.
Headphones: headphone
jack is situated on front
panel. Dimensions: 16%in x
1lin. deep x 5in high.
Weight 16 Ibs. Power supply:
Regulated power supply
with switching protection
for output transistors.
Semiconductors: 33 Silicon
transistors ptus 7 diodes.

MAGNAVOX 8-30
SPEAKER SYSTEM (4 Way)

DRIVE UNITS: Magnavox 8-30
high performance 8'' bass unit.
Magnavox 6J 6’ mid range speaker.
Magnavox new high fidelity dome
tweeters (two supplied). SPEAKER
KIT: (less cabinet) comprises above
speaker, 1mh inductance, 1 8mfd
and 1 4mfd. polyester capacitor,
1-3" and 1-6" tube, innabond,
speaker silk and plans of cabinet.

$52

per kit
Post & pack
(reg. post) $6.50
W.A, $8.50
Cabinets avallable

28

GLASSIG RADIO

ELECTRONICS TODAY INTERNATIONAL — MAY 1976

245 Parramatta Rd.,
Haberfield, 2045
Phones 798-7145, 798-6507




Portable
Battery Operated

e Large 7-digit
construction e

NLS’ Model FM-7-a truly
new 60 MHz Frequency Gounter

A frequency monitor that can go anywhere — from the originator of the Digital Voltmeter

359341

RS Only $180°

With rechargeable NiCad
Batteries & Charger unit.
*All prices plus 15% sales tax

FREQ(MHZ)

Actual size! if applicable

LED display e 10 Hz to 60 MHz frequency* range e C-MOS
30 mV sensitivity-Amateur and CB frequencies e Typical

maximum frequency — quaranteed to 54 MHz e Small and RUGGED-ideal for
field use ® 1 Hz resolution on low range ® Overload protection e Input cable —
4 ft. coaxial, terminated with ‘‘mini-gator’ clips

OPTIONAL EXTRAS: Tilt Stand $2.40* Leather Case $11.00* Panel-Mount Flange $2.40*

SPECIAL INTRODUCTORY OFFER FOR ELECTRONICS TODAY READERS

$11.00 Discount for orders placed before May 31.

Note: A copy of this advertisement must accompany your order.

hobbies & electrical stores:

Co.

ONomLi

Volksmeters and FM-7°s are available throughout Australia at the following local distributors, radio shops,

MELBOURNE: Radio Parts {all stores), Lawrence & PERTH: Lawrence & Hanson.

Hanson, |.E.I. Pty. Ltd., Magrath’s. NEWCASTLE: Digitronics, Division of Edmonds
SYDNEY: Dick Smith {all stores), Lawrence & Moir & Co.

Hanson, Radio Despatch Service, 1.E.1. Pty. Ltd. GEELONG: Teleparts (also new store at Morwell).
ADELAIDE: Compar Distributors Pty. Ltd. HOBART: Lawrence & Hanson

BRISBANE: Lawrence & Hanson, L.E. Boughen & NEW ZEALAND: Pye Ltd., Systems Division.

Other products include panel meters, digital voltmeters, data acquisition Mil Spec DVMs, comparators, serializers,
digital clocks, word generators, signal conditioners, scanners, digital printers, special-purpose digital instruments
and MOS/LSI array testers. For more information on these NLS instruments/systems contact:

near Systems, (Australia) Pty Ltd

61 Lothian Street, North Melbourne, 3051
Telephone (03) 329-9951/329-9377. Telex 34082
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Nakamichi
revolutionary new
cassette systems

Nakamichi tapedecks’ many special features take them well beyond the capabilities
of other cassette decks . .. and into a range that makes possible professional
applications otherwise virtually unthinkable.,

NAKAMICHI 1000
TRI-TRACER The Nakamichi
1000 probably represents the most
advanced cassette deck ever made.
Nothing has been spared to ensure
a level of performance that rivals
that of professional reel-to-reel
recorders. Noise has been reduced
to the vanishing point. Speed
stability is unconditional. Frequency
response has been extended to
beyond audibility. Particular
emphasis has been placed on
reliability and ease of operation. To
achieve these goals, conventional
cassette technology had to be
discarded and new, innovative
solutions found. Foremost among
them is the use of three completely
separate heads for erase, record and
playback.

NAKAMICHI 700
TRI-TRACER The Nakamichi
700 was created in response to the
demand for a machine that could
offer the essential performance of
our highly acclaimed Model 1000
Tri-Tracer, but at a more modest
cost. Since a compromise in perform-
ance was unthinkable, the alternative
was to simplify the design and
develop new construction techniques
that would permit cost reductions
while maintaining quality. The 700
employs the same advanced trans-
port system and shares most of the
features of the more expensive
model. Central to both Tri-Tracers
are three separate heads, erase,
record and playback.

NAKAMICHI 550
DUAL-TRACER extends cassette
technology to in-the-field recording.
The 550 employs Nakamichi‘s
exclusive Focused-Gap head for
extended high frequency response
and extremely low distortion. With
its own self-contained battery power
supply, the Nakamichi 550 may also
be operated from a car battery, or
from a standard AC line (adaptors
supplied). Professional 45 dB range,
peak level meters attest to the unit’s
extended dynamic range and are
especially useful during live record-
ing sessions. Under rigorous field con-
ditions or in your home the Nakamichi
550 is the perfect companion.

NAKAMICHI

VICTORIA: Alians Music (Aust.) Ltd. Melbourne 63 0451 » Encel Electronics Pty. Ltd.
Richmond 42 3761 ¢ Instrol Hi-Fi, Melbourne 67 5831 « Southern Sound, Melbourne
677 7869  Southern Sound, Moorabin 97 7245 « Tivoli Hi-Fi, Kew 80 4956

N.S.W.: Arrow Electronics, Sydney 29 8580 ¢ Convoy Sound, Sydney 358 2088 ¢ The
Gramophone Shop, Westfield Shopping Town, Parramatta 633 2846 « Instrol Hi-Fi Pty.
Ltd., Sydney 29 4258 : 290 1399 « Jock Leate Pty. Ltd. Hurstville 579 6399
Milversons Pty. Ltd. Brookvale 938 2205 » Milverson Pty. Ltd, Chatswood 412 2122
Milverson Pty. Ltd. Parramatta 635 3588 ¢ Riverina Hi-Fi, Brookvale 938 2662 « United
Radio Distributors Pty. Ltd. Sydney 232 3718 ¢ Wests Pty. Ltd. Burwood 747 4444
QUEENSLAND: Audio Laboratories, Milton 36 0080 * TASMANIA: Bel Canto, Hobart
34 2008 *« W.A. Technical Services (W.A.) Pty. Ltd. Mosman Park 31 5455

A.C.T. Pacific Stereo, Manuka 95 0695 * Duratone, Altree Court, Phillip 82 1388.

To: Convoy International Pty. Ltd.

4 Dowling Street, Woolloomooloo. NSW 2011
Please send me your fully detailed brochure on
O Nakamichi 1000 [J Nakamichi 700

O Nakamichi 550

Name
Address




Product Review

Concrete loudspeaker system

Polystyrene beads impregnated with concrete help reduce colouration-causing panel
vibrations in Melbourne Audio Clinic's interesting new Philips’-based speakers.

Recommended retail price $370 pair.
Test units from — George Hawthorne
Electronics, 966 High St, Armadale, Vic
3143,

IT HAS BEEN REALISED FOR OVER
25 vyears that one of the biggest
limitations in conventional loudspeaker
enclosures is their internal resonances.

The vibration induced in the panels is
significant and is a factor in both
differential absorption internally and
frequency selective radiation from the
various surfaces of the speaker enclosure
which are free to radiate sound.

If a light-weight accelerometer is
placed on the centres of the sides, top
or back of any conventional loud
speaker the frequency plot of the
radiation characteristics can be readily
produced. We have measured many
troublesome loudspeakers from
manufacturers who sought to reduce
these undesirable vibrations in order to
improve the overall sound of the
loudspeaker concerned. In so doing we
found that the radiation characteristics
from the front, sides and rear of many
loudspeaker enclosures (independent of
the intended radiation from the speaker
cones) was either significant or in some
cases totally unacceptable.

We have found that colouration is
frequently more a function of the
resonance characteristics of the
enclosure rather than those of the
loudspeakers, equalisers and cross-overs
used in their construction. The best
loudspeakers use what the
manufacturers describe as heavy dense
particle board panel construction with
suitable bracing and internal dampening.
Nevertheless such techniques often leave
much to be desired — as the Melbourne
Audio Clinic deduced in applying for a
patent on a light-weight concrete
speaker enclosure in 1975, Their patent
was based on the concept that
polystyrene beads impregnated with

Enclosure is cast using
a concrete and
polystyrene beads
mixture.

concrete to minimise the total weight
and density, would provide a speaker
enclosure with high rigidity and
substantially reduced resonance
performance compared to a
conventional wood or particle board
fabricated enclosure.

The company’s 7B1 concrete speaker
system is based on the above concept.
The 35 kg enclosure is cast in one piece
{which is no mean feat in itself) and at
the time of fabrication has the openings

ELECTRONICS TODAY INTERNATIONAL — MAY 1976

for the speakers and a steel brace
incorporated between the front and rear
panels. The pre-expanded polystyrene
beads reduce total density and for a
given weight provide a substantially
more rigid and practical form of
construction.

The drive units consist of a Philips
AD1265/W8 300 mm diameter woofer
with an AD5060/W8 mid-range with a
diameter of 120 mm and the very
popular AD160/T8 tweeter, which is
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Concrete loudspeaker system

stil one of the most popular dome
tweeters in  the world. Even the
cross-over is a Philips manufactured unit
— being an ADF500/4500/8. All of
these speakers are well proven and
whilst not in themselves new, offer a
particularly clean individual
performance. Whilst we did not have
available a conventional speaker
enclosure with the same lineup, we did

metres.

N“MMK
LA
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Tone burst performance, output equivalent to 90 dB at two

‘K
| WUIIIIII

A 100 Hz;

nonetheless have previous measurements indicative of the performance which the

of comparable speakers to use as a Philips 3-way system can achieve.
reference. The

AD160/T8 tweeter

improvement on the original

MEASURED PERFORMANCE tweeter and now incorporates a passive
The overall on-axis frequency response  feflector immediately in front of the
recorded by us in our anechoic chamber  centre of the dome tweeter’s cone. This
the off-axis frequency
45 Hz 1o beyond 20 kHz. This is an  response in the range 2 kHz to 16 kHz.

was found to be within 6dB from €nhances

unusually good frequency response and We

MEASURED PERFORMANCE OF
PHILIPS GHE LOUDSPEAKER

Frequency response:

Electra-acoustic efficiency
(for 90 dB @ 2 metres)

(for 90 dB @ 2 metres)

Measured Impedance:

Dimensions:
Weight:

C: 6.3 kHz.

Total Harmonic Distortion:

+5dB
45 Hz to > 20 kHz

3.0 watts at 500 Hz

100 Hz
1 kHz
6.3 kHz
100 Hz
1 kHz
6.3 kHz

685 x 443 x 315 mm
35 kg

an

unit’s

measured the impedance

3.6%
0.32%
0.29%
9.0Q2
8.0Q2
7.682

ELECTRONICS TODAY INTERNATIONAL — MAY 1976



characteristics of the speaker and found
these to be quite smooth. The main
speaker resonance occurs at 60 Hz as
was to be expected from the free field
frequency response. Whilst the speaker
exhibited a 6 dB drop between 60 Hz
and 160 Hz this was not audible on
programme content and is in itself no
significant problem.

The tone burst performance of the

Bruel & K

RMS Lower Lim Freq

speakers was particularly good and
illustrated to us the benefits which
result from the dynamic damping
characteristics of the concrete
enclosure. This is particularly true in the
frequency region below 300 Hz and is
subjectively capable of being assessed by
striking the side panels or rear panels of
these enclosures and comparing the
results with that sound which results

20 M Wr Speed 315 mmizec Pape: Speed J_mm/sec

Putentiometer Range S0 9B Recttier
75 sy yr v
Cap wiogen

T TyrTT
1898 Ladyr o5 e— -+ I ++
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o SPEAKER 3o
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P N2e Muliply Frequency Scale by

Bruel & Kjapr 50 a8 Res

Zero Levet
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IMPEDANCE
o CURVE OF 5o
PHILIPS
GHE LOUD
SPEAKER
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from striking the sides of a wood or
particle board type construction.

To try and quantify these results we
placed accelerometers on the sides of
the GHE 7B1 enclosure at the geometric
centre of the side panel and separately
on the side panel of our laboratory
monitors which are of conventional
veneered particle board construction.
We measured the vibration level
(acceleration) for both speakers when
radiating the same mean acoustical
output as measured on axis. The
difference, as measured by this
technique, is less than we would have
expected and is most significant in the
frequency regions 100 Hz to 300 Hz.
This is the frequency range which is
audible as the resonance thump when
you strike a conventional loudspeaker
enclosure with your knuckles.

To say that the concrete construction
eliminates resonance effects would be
incorrect. Compared to our monitor
speakers the reduction of vibration level
is not substantially different in the
frequency region above 300 Hz and in
point of fact there are many regions
above this frequency were there is no
differential.

The manufacturers merely claim
substantial reductions below 200 Hz but
there are still some resonances below
100 Hz. Two quite significant
resonances were observed {at 75 Hz and
95 Hz) corresponding to two standing
waves within the enclosure.

HOW THEY SOUND

Despite the still measurable panel
vibrations, the dynamic performance of
the 7B1 concrete enclosure is basically
good. Listening tests showed that
colouration is audibly reduced and that
transient performance is remarkably
good.

Very low frequency performance —
20 Hz—80 Hz — was no better or worse
than most other high quality sealed
enclosures. This reinforces our belief
that a sealed enclosure cannot generally
compete with bass reflex designs at the
extreme low frequency end of the
spectrum.

Apart from this one limitation, these
speakers perform well. They are a
definite improvement over most
conventional sealed enclosures and
many other reflex systems in the critical
region 80 Hz to 300 Hz.

There are very few speaker systems
which we can say offer outstanding
performance, but at a recommended
retail price of $370 we are satisfied that
the 7B1 Concrete Speaker System is
well up the list. ]
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for the oudiophile
BD 7000

@® DC Hall motor—Servo
controlled.

@ Built-in strobe light.

@® Fine speed adjustment.

@ Auto or manual operation.

@® Wow and flutter less
than .04% (WRMS).

@ Signal to noise ratio 65DB (DINB).

@® Tracking weight 0.25 to 3GM.

@ J-shaped tone arm with
hydraulic cueing.

@ Magnificent, fully imported
base and cover.
The BD7000 is supplied
without cartridge.

LEL
has o turnto

to turn YouU on...

the ideal system starter
BD1000 complete with

EVPIFE 2000€ cartridge

@ Wow and flutter less
than 0.12%.

@® Rumble better than 40DB.

@® Complete in fully imported
base and cover.

Frequency response 10HZ to 30KHZ tracking 1 to 3GM.

The
turntable range
includes the semi-
automatic BA300 and fully automatic
BA600. One of the four models is right
for you. All have the famous
C.E.C.5-YEAR WARRANTY.

herman australia pty Ird

271 Harbord Road, Brookvale, Tel 93929 22
PO Box 6, Brookvale NSW 2100



IN THE QUEST FOR
TRULY NATURAL SOUND
WE ADMIT TO RUNNING SECOND

If one really appreciates music, there’s one way,
and only one way, to hear it in its completely
natural form; with perspective, with dimension,
with depth, without ‘artificial colouring’. That’s to
be there, at the time, at the concert.

The piccolo players are not wedged in between the
violinists, and the man with the tympany drums is
not standing up front with the conductor. At IMF,
we design and build speakers with one goal
uppermost in our minds; to reproduce music
naturally, as it was played with each instrument in
its proper place, and at its proper weight. Call it
perspective; call it depth; call it dimension; call it
lack of extraneous gimmickry; call it what you
will. It’s the goal we’ve set ourselves, and we
believe (as many leading world authorities on
music and its reproduction are beginning to agree)

that our success in achieving that goal is, so far,
unrivalled.

There are those, especially hard rock enthusiasts,
who will find our sound (at least at first) a little

unexciting. But ‘natural sound’, like anything to
which one is unaccustomed, is a taste one needs to
acquire.

If you appreciate not only fine music, but also fine
equipment, we invite you to take a look at; and a
good listen to; our speakers.

Available from:

N.S.W.: M & G Hoskins Pty. Ltd, (Showroom) 400 Kent
Street, Sydney 2000. Telephone: 559-4545 and
559-3693.

QLD.: Stereo Supplies, 95 Turbot St, Brisbane 4000,
Telephone: 21-3623.

S.A.: Challenge Hi Fi Stereo, 96 Pirie St, Adelaide
5000, Telephone: 223-3599.

TAS.: Audio Wholesalers 9 Wilson St, Burnie
7320, Telephone: 31 4111.

VIC.: Encel Electronics Pty. Ltd, 431 Bridge Rd,
Richmond 3121. Telephone: 42-3761

W.A.: Arena Distributors, 282 Hay St, Perth 6000,

Telephone: 25-2699.

Duratone Hi Fi, Cnr. Botany St. & Altree Crt,

Phillip 2606, Telephone: 82-1388.

Sole Australian Distributors

INTERNATIONAL DYNAMICS (AGENCIES)
PTY.LTD.,

23 Elma Rd., North Cheltenham, 3192, Melbourne 95-1280.

A.C.T.:

ALS 40 TLS50

COMPACTII

/3WI
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IMF

WHAT GOES IN,COMES OUT. NATURALLY
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DICK PRESENTS
THE PLAYMASTER

'TWIN 25~

AMPLIFIER KIT

EXCLUSIVE

Full complete instruction manual
supplied. (Not just a reprint of the
E.A. article). Makes assembly very
easy — even for the beginner.

1¥ you can use a soldering iron then
you can build this amplifier easily.

INCREDIBLE

Special Silk Screened
component overlay on
PC board for easy
identification and
assembly.

EXCLUSIVE

Power Transistor Sockets
at NO extra charge.

b ?
b % &
-~ ~,ﬁ
.
.0 ’

Full Service Back-up.

Single Board

Construction . .”
EXCLUSIVE EXCLUSIVE

Simplified w Imported prouuloml 10 gauge
complete “Champagne” tinted Front Panel
assembl and matching knobs (not previously
Instructions. available in Austraila).

IT LOOKS SO GOOD

YOUR FRIENDS WON'T
BELIEVE YOU BUILT IT!

The Twin Twenty-five is the latest and the best in a Frequency Response: IldB from o Hz to 20 kHz with
long line of very popular Hi Fl amplifier kits. You tone CO""

reallr have to hear this amp. to believe that such gg,:';'mn{“b" alsiaga w"?slox 825

quality Is possible for such a low price. Even teginners yts 150V Info S0 SaNe outputiother
can tackle this project ' We have arranged a special g' On p ono

service offer for you. 1f the amp. wont go - chack the JNou 7%08 ion p no) @ 10mv and 25W.

power transistors with a multimeter. |f they are OK,

“ it is about half the
price of an imported
amplifier with the
same power output ”
“ The overall perform-
ance of the new Play-
master is equal to that
of many amplifiers
costing up to three &
four times the price *
ays Leo Simpson

other Inputs)

/'n thg E/gctronics relt'tlxrn (r}e coml.'lbleted circuit bozrd :vl(h $8. and we E?&:ﬁﬂg Ba(lter (h?q 15(18 over 100 hl kHz. s
. . n: e
Australia for April B T S R ass( T reble Conteals: ) FEB m o It L0z G 1 Ok Hz.

:oellmlgar'y S'peglﬂca(lom Uncondltiona
: 25W/ch 4
wer Output: 25W/channgl Into 4/8 ohm with Cat K341AON A i) oo $8955?J

DICK SMITH ELECTRONICS GROUP o s

Head Office: Phone: 439 5311. Telex: AA 20036. Cahles: DIKSMIT Sydney Mon - Fri

1976.

Mail Orders & Correspondence: P.0. Box 747, Crows Nest, 2065, N.S.W. 91t05.30
N.S.W. Branches:GORE HILL - 162 Pacific Hwy., 439 5311. Saturday
SYDNEY - 125 York St., 29 1126 BANKSTOWN - 361 Hume Hwy., 709 6600 910 12.



Dick’s
NOVICE
TRANSWERTER KIT

| ]

OICK SMITH “"NOVICE TRANSVERTER” SEE E.A.
10 metres 10 80 et at up to AW pep.  April ‘76
* Dmget by Astralia’s tap R F Engineer,

exchsvely for & S
The chemgest ad hest wey for a novce 99 5"
to get going on 80 rretres. L]

Ast n any wga (| AWFM/SSB) an the 27Mv
novce band & it s irstantly " Transformed”
down o 80 metres

Intusit recerver converter “Tiasverts " 80 meter
sgrels yp to K0 mets novice berxk

Max pover 10 watts ad 30 wats pep. SS8 from
= little & 100mw input (and s tatye 100mw

3 wars)

Emy 10 tuald (zakes about 3 howrs) fibreglas
bosrck, fully reverse voltage protection
inpunt and autput SOohm

138 vort OC (rmax) aperatian -idesl for Motxie

d -

Snpied with speosl 27 Mt Xtal wnch alions foflow
froency to 81 trasverters to 80 retre saction

of novice bendt

Cat. K3134 Very Special Otfer § 99.50

TVGAMEKI

WAS $89.50

SEE E.A MAY 76 $50
T.V. games 0pan up 3 whole new viste of tun and this
project must be the best of sy yet | On the screen you
et 8 net and top & bottom to tha court. You can wiloct
n-the-wall. There ere sepecate controls for
plus an adjustable ball speed control The

ball baunces oft the top and bottom edgm. A special
“intaraction’ control introduces & wobble on both sides

sperate modules board and two control boxes
recommanded for the more advanced constructor.

Oot. K-35 Aurid Yourself and SAVE .. $38.90

MULTI-7

VHF 23 CHANNEL
TRANSCEIVER

MULTI.7 VHF 2 METRE 23 CHANNEL TRANSCEIVER

Compare this unit

no others have all the teatures.

weakest of signals.
Helical resonator and crystal filter
Speaker can be chunpt‘

LED -
LADDER
Kt

815

EA LED LADDER
A in EA March 1976
Ast the button - make the light
dimb up the ladky - 01 it gets
harcer near the ron

Tisiiee

il

i

Emy to buid ses ane sl PC B (ses sixtesn
red Inght erytting chadks.  Speoal decarative
frant pere,

Al pores suppled

Cat. K3390 Comolete Kit for only $16.76

NOVUS TIMER KIT {ET JAN. 76 }
Special kit includes ulk xcrsened
printad circult and sl components
1 burld this handy timer, Includen
the Novus 650 Celculator |

Cat. K-3412 $18.50

INCREASE

SPECIFICATIONS $

27-28 MHz RF ampiitier and attenustor
Gmmmub_la from +1548 to -20d8
No itication to sxsting squipment ]

Just insert between transceiver/recaiver & aeri
Requires 12-14 v OC © 35mA.

Automatic serisl chenge over built in for transait,
fnsertion loss negligeable

Use with transceiver up 1o BO watts PEP.

Uses dual gate MOS FET tor maximum performance

*

New Kits for 76

L0 ()

AN
%

PROJECT 30 FANTASTIC DO-IT-YOURSELF BUDGET

REPLACES THE FAMOUS ‘PROJECT 25" (OVER 2000 SOLD} '“ " SYST!'

FEATURES

14 watrs A.M.S. per channel

Full frequency response

Low distortion

12 transistors, 6 diods

No messy wireing, only 8 connectiors

to be made

Suits crystal or ceramic pickups

Can be used with stereo tape decks

or tuners

Complete with knobs, anodised froni
pane! and heatsinks

Controls: Volume, Bass, Trevle, Baloce
Dimensions:205mm x 132mm inc. smks
Requires external transformer approas
2027 V. 1A Our M-6672 is ideal

Cat. F4120 $23.50
Cat. M-6672 Transformer to suit .. $3.50

STEREO AMP

£29.50

SUGGESTEOD ACCESSORIES

FOR USE WITH THE PROJECT 30 AMPLIFIER

Yamous Garrard Record Changer Modsi CC10,

complete with caramic stereo carwid

cusing device. We sold previously at $32.50 Cat. A
Cat. A-3068 200 Oniy st e low $19.76 %

Base to suit Garrard Record Changer {will mke
amplifier too) Cat. A-3430 $9. 80
Acrylic Cover 1o suit above base
-3420 $1°.00
NOTE: The above 28 watt system ccsting

10 Wart Ductsd Horn Sysiam wity 6° Base and
Mid range and 2° Tweeter. Now 04ly$$35. pair
Cat. A-2482 $17.50 es.

just over $100 complete would be herd 1o
purchase built up for under $200, sc why
not build one and save yourself 8 mit.

REVERBERATION UNIT KIT

Fantastic for Electronic Organs
Amplities, P.A Systems, Car
Stereo Systems etc. Complete
kit incluctes all components and

s14.7 5

AC/DC CASSETTE with
AM /FMthDIO

DICK’S

’ PRICE B : N
6995 |
Built-in mike. Push button control. Auto stop

Provision tor Aux. input. Provision for ExL speaksr
Volume snd 1ane slide controis. Works ott 6 voit JC

Cat. K-3424 $14.75

HYGAIN AERI

HY-GAIN AMATEUR H.F. TRANSMITT NG
AND RECEIVING AERIALS

14 AVQ

40,20,15 & 10 matres, verticel 19 toot high, idesl for
restricted sceas and minimal cost.

Cat. D 4300 $78.00
18 AVT

80,40,20,15 & 10 metres, vertical 24 foot high

The best all band vertical aveilable. Robust constuction.
Cat. D-4301 . $53.00
TH3MK3

20,15 & 10 matres. 3 slameni besm wath 14 foo' boom.
Average gsin 8.5¢B, hurdies up to TKW RF powsr

Cat. D-4306 $195.
THEDXX

20,15 & 10 metres, 6 siamant beam - THE BIG ONE.

and 240 voit AC. Telescopic serisl. Rod antenns ®or
F/M reception. Monitor for fixed volurne playbecx
ing from radio.

Top performance. maximum gein. Fentastic frort to
back ratie. Handies up to 1KW RF power, best cuslity
materisis

The best investment ever for any C8'er or Marine user
Cat. D-3828 - $39.50

Exclusive receiver fine tuning for “'otf frequency”
Inbuilt centre zero discriminator meter for frequency adjustment

$69.95 Cat. D-4308 $238.00

@ PLEASE CUT OUT ANO ADO TO YOUR NEW 7677 0ICK SMITH CATALOGUE BB ESD
DICK SMITH ‘EICO’ POWER SUPPLY KITS

Almost every project you build needs a 2-0V ac power supply, so we've put together some bagan
] kits. They all include full circuits, instrucmons, transformer tilter capacitors, resistors and all
semiconductors. Metatwork etc. not incleded

—_—

PS2VA has a 240/12V ct at 150mA trans‘ormer and gives 9 of 19V on open circuit. Typical sutputs
are 6V © 300mA and 12.6 10 13.6V @ 150mA Ideal for battery saver of NiCad charger etc., ‘unning
= GV radios and recorders etc. Cat. K-4806 $4.95

PS15VA uses the PF 2155 multitap transtormer to give a wide selection of outputs, e.g. 210 22V at
no load. 4 10 16V @ 1A, 6.3V @ 1%A and many more Cat. K-4810 $7.25

ONLY

“ stations.

8 PS121Reg gives 12V @ 1A, fully reguimted and protected by the popular Fairchild 78121(%. Ideal

| ‘AFB” ( {
Exclusive ‘AFB" (audio teed back) squelch circuit opens on the $ @ for profects requiring protection with goed regulation and filtering, Cat. K-4815 $10.25
[ ]
h @ 1A tor TTLI 1s etc. Cat. K-4820 .. $10.26
5 NG o7 bortamlof aabinet PS5 Reg As the PS121 Reg but gives 5V dc @ 1A for ogic projects etc $
.oo

Specisl “'instantanecus’’ channel button allows instant QSY to

nominated channel

Frequency Range. 146.0 to 148.0 MHz. 23 Channel FM Transceiver
Al s0lid state construction. RF power output 10W or 1W with
switch. Receiver Sensitivity: 1.0,V @ 30 d8 S/N Power
Requirements: 13.5V DC @ 2.3A max. Size: 134Wx58Hx2160 mm
Weight. 1.8 kg. Comes with microphone, mobile mount. manual

and DC leads

Supplied complete with one set of crystals on channel 40

(146.00 MH2z)
Cat, D-3007

DICK SMIT

ELECTRONICS GROUP
Head Office tel:439 53l telex:AA20036 cables:

maitorders PO. Box 747, Crows Nest, 2065, N.S.W.

@ PS122Reqis 8 completely adjustable, requlated supply for 9 to 12.6V dc @ 2A and uses » 2N3055
[ regulator transistor Jdeal for running car stereos in the home Cat. K-4825 $°9.75
SPECIAL

Additional crystals available at $6.00 PS125Reg is tully regulated 10 give unde- 2mV sipple at full load. Adjustable from 9to 13.8V dc

odF ©up to SA Ideal for bench supply and eperating transistorised 2-way radios, etc. Uses ‘C’ cere
g‘( :’:m:“.;‘:':‘lr;:! vwwgzr::‘:::‘:m = tranny, 1231C and 2N3055s. Ideal for Amateurs to run mobiles from mains. Cat. K 4830 .. $27.50

tor only $219.00 & bargain ) ]
Crystals normally available for the ]
Multi 7 include repeater and anti repeatet
1,2, 3, 4.5, 6 and simple channels 8
40 and 50

NOTE .0n page 71 of the new 76-°7 Dick Smith Catalogue the catalogue number for the
Computer Resistor Peck was omitted. t should read..... Cat R-7010 Only $5.9C

On page 72 the Linoar IC LM741 BDIL should read " Price 1-9 $1.00 & Price 1099 95¢”.
$189.0Q On page 74 = Video Games Pack® should read “in E.A. MAY 1976

N.SW. Branches GORE HILL BANKSTOWN
CITY 125 York St 162 Pacific Hwy 361 Hume Hwy
tel:291126 tel:439 53l tel: 709 6600
IKSMIT Sydney

NEW POSTAL CHARGES

Ordes Vabor
$9 99

Owe
$1 00

$50 $9999

$100 or mare

By Comet Freight Minimum pachw g and hand
hing chaige S1 80 we despatch ‘treght on” and
vou ply when you recewe the good.

NEW MINIMUM MAIL ORDEH AROUNT Sy

Shop hours:

Mon-Fri 9-530 Sat 9-12




Project 540

Universal timer

One tenth of a second to 99 hours. Both on and off times programmable. Manual
or automatic operation resettable at any time.

ON TIME

TIMING
ON

OFF TiMt

STOP START

ONESHOT

- J 0 1-9 Smins —1=94mins "
ON \ / 4 FREE RUN
1-99 ¢ w—_—\ g 129 Qheo
POWER MODE
0 1=8 9 ecs =y, ——1midhy

UNIVERSAL -

TIMER

THE TIMING OF EVENTS

and processes is becoming an ever-
increasing necessity particularly in
applications involving automation.

Unfortunately most timers are
either specifically made for a
particular application — and difficult
to adaot to others — or have
restricted timing range, accuracy and
facilities.

The ETI Universal Timer described
in this project is free of most such
constraints. It is extremely flexible,
accurate and versatile. Its timing

38

range is from 0.1 seconds to 99 hours.
Both ‘on’ and ‘off’ times can be
programmed (for example 12 hours
on and 47 hours off). It can be
manually started, stopped, or reset
at any time, can be set for automatic
cycling or for single cycle operation.
It may be triggered by an external
source (light, sound or pressure
transducer etc). Finally, as the unit
is digital — the 50 Hz mains is used
as the reference — timing accuracy is
very high indeed, and a manual reset
facility enables the timer to be

synchronized with local time if so
desired.

Clearly not all users will need all the
facilities provided — so if the unit is
required for a specific permanent
use it is a simple matter just to leave
out those ICs not required — several
variations are described at the end of
this project.

CONSTRUCTION

We strongly recommend that this
unit be assembled using the printad
circuit board shown.

ELECTRONICS TODAY INTERNATIONAL — MAY 1976



Begin construction by fitting the links
to the board as shown on the component
overlay. Note that there are two points
labelled ‘a’ and two points labelled ‘b’.
Link ‘a’ to ‘a’ and ‘b’ to ‘b’ using
insulated hook-up wire routed on the
copper side of the board.

Mount the resistors to the board
followed by the diodes, transistors,
capacitors and finally the 1Cs. Take
particular care to ensure that all the
polarized components are orientated
correctly — especially the integrated
circuits.

Wires should now be attached to the
board for later connection to the front
panel switches. We used rainbow cable
for the connections to the thumb-wheel
switches as this makes the wiring easier
and also helps to keep the wiring tidy.
Mount the printed-circuit board into
the case and mount the power outlet
socket. Assemble the switches to the
front panel and then interconnect the
printed-circuit board, front panel and
power socket in accordance with the
interconnection diagram.

Finally after wiring the 240 Vac

SPECIFICATION ET1 540

MODES

Freerun

On/off (note 1)

One shot

Manual override (note 2)

TIMING RANGE
0.1 seconds to 99 hours (note 3)

ACCURACY
Mains synchronized

OUTPUT
240 volts ac relay switched

Note 1. Both on and off times are variable independently.

Note 2. Unit may be stopped or started at any time. If the appropriate
button is pressed whilst in the same mode the timing is recommenced.
Note 3. Timing is adjustable by a common coarse control which gives
ranges having a full scale of 9.9 seconds, 9.9 minutes, 99 minutes, 9.9
hours and 99 hours. Each range is adjustable from 1 to 99 that is one
second on and 99 seconds off is possible whereas one second on and
two minutes off is not (different coarse range is required).

power circuitry insulate all 240 V The main consideration when making to ground or to +12 volts to prevent
terminals with tape to ensure that there any changes is that the logic is CMOS damage to the IC (which may overheat
is no risk of personal contact when fault  and any unused inputs must be connected  with unconnected inputs).

finding is required at any later date.

CUSTOMIZING

The unit need not necessarily be built

in its complete form and many different
modifications are possible to lessen

the cost of the unit when it is to be
used for one particular application

only. The modifications required for a
number of specific applications are
described below.

Specific fixed time — delete selector
switches SW3 to SW6, and replace

by wiring links from the appropriate
outputs of 1C4 and IC5 to the inputs

of 1C6/1 and 1C6/2 respectively. The
range switch may also be omitted by
installing a link between the appropriate
output of IC1 to IC3 and pin 13 of I1CA.

Single shot operation — connect both in-
puts of 1C6/2 to ground and omitswitches
SW5 and SW6.

Timing 99 ﬁours or less — omit 1C3 and
connect inputs of 1C7/3 and IC7/4 to
ground.

Timing 99 seconds or less — omit 1C2,
IC3 and IC7.

External triggering — simplest way is a
relay contact in parallel with start or
stop button.
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HOW IT WORKS — ETI 540

THE 240 Vac is reduced to 12 Vdc by
transformer T1°%nd diodes D1 to D3.
Diode D3 isolates the smoothing
capacitor C3 from the rectifiers and
therefore 100 Hz ripple appears across
R1. This waveform is used for the basic
timing reference for the timer. To
operate the counting ICs reliably a very
fast rise-time waveform is required at the
clock input. This is obtained by feeding
the 100 Hz to a Schmitt formed by
1C8/1 and Q1. Capacitor C2 is included

to prevent the control tones
superimposed on the mains for the
control of hot-water services from

upsetting the timing accuracy

The 100 Hz from the Schmitt trigger is
divided by 10 by IC1/1 1o give a 10 Hz
or 0.1 second output the first
required. Note that due to the low
frequencies involved from now on the
outputs will be referred to as time
periods not as frequencies. A second
divide by ten stage is used to give a nne
second output. A division by six is then
performed by 1C2/1 with 1IC7/1 and
1C7/2 being used to decode the six count
and reset the counter. This gives the one
minute (or sixty second) period
required. Further divisions of 106 and
10 are used to provide the six outputs
required to select periods from 0.1
seconds to one hour.

One of these six outputs is selected by
the range switch SW2 and is fed to a
4017 IC — the first of a pair of decade
counters which have ten decoded
outputs. The ten outputs of each 1C go
high in turn for one clock period each.
As the two 4017 ICs are in series, a total
division of 100 is obtainable. We have
labelled the outputs of 1C4 and 1C5 as 0
to 9 and 00 to 90 respectively. 1C4 is
triggered by the clock enable as negative
edge triggering is required. The second
IC is clocked normally by the carry
output from 1C4.

We pause at this point 10 go straight to
the control output which is via a relay
RL1, this in turn being controlled by the
flip-flop made up of 1C8/2 and 1C8/3.
This flip-flop can be controlled either
manualty by PB1 (manual on) and PB2
{manual off) or automatically by 1C6/1
and 1C6/2. To toggle the flip-flop
automatically the output of either 1C6/1
or 1C6/2 must be low and for the output
to be tow the three inputs must all be

high. This occurs only when the number
selected by SW3 and Sw4 (for 1C6/1)
and SW5 and SW6 (for 1C6/2) is held by
the counters 1C4 and IC5 and the third
input from the flip-flop is used to ensure
that the off-time of the relay is
controlled only by the oif-time selector
switches. A small time delay 1is
incorporated in the signal back from the
flip-flop to avoid the ambiguity that
could arise with equal times.

If the output of either IC6/1 or 1C6/2
goes low the monostable formed by
1IC6/3 and 1C6/4 is triggered and its
resultant output is used to reset all the
counters to zero. This reset also occurs if
either of the manual push buttons is
pressed. The push buttons are coupled
into the logic by capacitors so that only
the initial part of the press actuates the
logic and there is therefore no
dependency on the length of time for
which the button is pressed.

The sequence of events is as follows
assuming that initially the switches are
set for 25 seconds on and 14 seconds
off.

On first switch-on C6 ensures that the
flip-flop is toggled into the off state and
also that the counters are all reset to
zero. The control inputs from the
flip-flop 10 1C6/1 and 1C6/2 are low and
high respectively. Therefore until the
flip-flop changes state only 1C6/2 can
have the three high inputs necessary 1o
provide a low at the output. Meanwhile
the counters 1C4 and IC5 are counting
up at the rate of one count per second.
After 14 seconds all three inputs to
IC6/2 are high and the output goes low
toggling the flip-flop. The monostable is
then triggered and all counters are reset
to zero. This removes the three high
inputs to 1C6/2 and the output goes high
again. The pulse output of 1C6/2 is very
narrow and is about a microsecond long.
As the flip-flop has now changed state
the relay has been closed and 1C6/1 has
been enabled (control input to pin 2
now high). After 25 seconds all the
inputs to 1C6/1 are high and the same
procedure as before resets the counters
and changes the state of the flip-flop.

In the one-shot mode of operation one
input of the off timer is grounded and
the off time procedure is effectively
disabled. The only way that the timer
can now start is for the manual start
button to be pressed.
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PARTS LIST — ETI 540 Transistors
Resistors Q1,02 BC548 or similar
R1 1k W 5%
R2,3 10 k " " Integrated Circuits
R4 47 k ¥ o 1C1-1C3 4518
RS 10 k o ' 1C4,5 4017
R6 - 1k ” ” 1C6 4023
R7-RS 1™ o = 1C7.8 4011
R10 10 k ' o
R11.12 100 k ” ” Transformer 240 V/18 V CT PL18/5 VA
R13 10 k ¥ " pc Board ETI 540
R14 100 k " Relay, single pole 280 2 coil 240 V 5A
R15 10 k " . contact
Capacitors Switches
C1 - 0.1 uF 50 V disc ceramic SW1 doubie pole toggle switch
Cc2 0.1 uF polyester SW2 single pole 6 position rotary
c3 220 uF 16 V electro SW3-6 single pole 10 position *
C4,5 0.01 uf polyester SW7 single pole toggle
C6 10 uF 16 V electro PB1,2 single pole ““make’’ push buttons
Cc7.8 0.01 uF polyester
Cc9 0.001 uf * C&K 321100000 is a 2 section
C10 0.01 uf - Thumbwheel switch forming SW3 + 4 and
Diodes SW5 + 6 (2 required)
D1-D3 EMBO01 or similar Case plastic 196 x 113 x 60 mm
D4, 5 ING14 or similar power cord, plug and clamp
LED1 R L4850 or similar 3 pin power outlet socket
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Universal timer

Fig. 4. Printed-Circuit board layout for the timer. Full size
153 x 100 mm.

Give your Universal Timer a professional look! Finished
Scotchcal panels are available from ETI for $3.00 — plus self-
addressed stamped envelope at least 120 mm x 200 mm. Please
make cheques or postal orders payable to ‘Scotchcal Offer’ not
Electronics Today.
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A\
4
T‘% PNC START ‘ r
Ics sToP
BOARD EARTH TO
PC.BOARD OV ST
00 0 00 0
2 10 19 TMiNG € 10 18
g 20 2 g ON g 20 2 g
@ 30 3 @ 3 30 3 @
(8]
a 40 4 2 a 40 4 o
2
& 50 5 2 8 s0 5 Z
n
o G 6 3 3} . 6 §
o 70 75 uyv o 70 7 o
80 8 = = 80 g r
90 9 90 9
N F——- Q -
ON TIME OFF TIME
Fig. 3. Interconnection diagram.
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Fig. 6. For triggering timer from a
change in light level this circuit will
be found suitable.



Universal timer

Fig. 5. Front panel artwork. Full size 190 x 109 mm.

O eti 540 ©
TIMING
ON
ON TIME OFF TIME
OFF Q ONESHOT
START STOP

O 0.1-9-9mins 1-99 mins O

ON 1-99 secs 0-1-9-9hrs FREE RUN
POWER MODE

0-1-9-9secs 1-99hrs
O UNIVERSAL RANGE TIMER o)
45W TWO METRE BOOSTER AMP. RF POWER TRANSISTORS
ETI710 as featured in April ETI, p.86. 35-45W  High quality, fully VSWR protected, CTC
output from your 10W mobile! Features simple transistors, suit single stage amplifiers or all
construction, diode switching. three to suit 3-stage, 40W amp.
[ i [ e D now $26.50 19 10 up
Heatsink 5 ceisvaee s issieas aees e $250 B3-12 5W out $5.70 $4.80
B12-12 15W out $7.70 $7.10
VHF CONVERTER KITS B40-12 40W out $17.50 $17.20
Modern solid-state, high performance converters or $30 per set
for 28/52/144 MHz bands. Featured in Feb  Send S.A.E. for details of other Kkits,
ruary E.T.1. p.63. components.
28 MHZ/ETI7O7B . . i oot veceeecannnanns $11 PACK & POST on kits is 60c per kit. On
B2 MHZ/ETI707B ... ceicieiieeeencnns $11  transistors it is 30c for up to three transistors,
144 MHZ/ETIT07A .. ... e $14  40c for up to 9 and 60c for 10 or more.
P.0. BOX 57, ROZELLE 2039
| -
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A screwdriver and about 12 an hour
Is all ¥,ou need to build this 40 watt
hilips speaker system.

Philips make it easy and inexpensive  The AD8K40 Speaker Kit includes For further information contact

for you to own a professional e 2precut, pre-finished wood grain ELCOM

speaker system. Assemble it yourself cabinet enclosures with Electronuc Components and Materials,
in about 30 minutes and you have pre-painted baffle boards EO Bé”‘ N.S.W 2066

40 watt (RMS) capacity speakers e 2 mounted grill cloths with Oar[:)%or?gizméfor 420361

to complement your hi-fi gear pre-painted baffle boards. e 2 x 8 Branches in all States

woofers. e 2 x 1" dome tweeters
e 2 x 2-way crossover networks with
leads and fastons fitted

¢ Innerbond lining. e Wood screws
E L‘ OMA e Wood glue. e Caulking compound
Plus full assembly instructions
1530129



A masterpiece of Swiss precision.

Photimport proudly present the precision-engineered Lenco range of Hi-Fi turntables.

In Australia, test results have shown that wow and flutter are almost impossible to measure
in Lenco equipment. For those who seek near-perfection in sound reproduction at a
reasonable price, Photimport highly recommend Lenco.

Engineered for incomparable sound.

L9o

The L0 Lenco Electronic
Hi-Fi-a new top-ranking
belt-driven transcription
turntable. 16-pole syn-
chronous motor, illuminated
strobe, dampened spring
suspension, and anti-skating
device. As precise as a
Swiss watch-to give superb
quality sound.

|

The L65 Lenco Automatic
belt-driven Hi-Fi turntable.
Light aluminium tone arm.
After selection of record
diameter, tone arm lowers
itself automatically onto the
record. After playing, it
returns itself to tone arm
rest. Viscously dampened
suspension. A high-quality
instrument for excellent
reproduction of sound.

L60

The L60 turntable, precision
engineered for superb
quality sound reproduction.
Manual operation, but with
all other advanced features
of the L65. An opportunity
for music lovers to obtain
Lenco’s renowned sound
transcription at a moderate
price.

PHOTIMPORT

MELBOURNE ADELAIDE BRISBANE PERTH SYDNEY
Head Office: 69 Nichalson Street, East Brunswick, Vic. 3057

Australia. Telephone: 386922

For descriptive literature and specifications send a 30 cent stamp to
Qualitron Industries Division of Photimport at the above address.

ELECTRONICS TODAY INTERNATIONAL — MAY 1976




ROTEL-

IF YOUR FRIENDS THINK YOU PAID A LOT MORE,
THEY'VE PROBABLY GOT GOOD EARS.

Measuring the true value of an amp., a receiver, a turntable, or
whatever, is really quite simple. It’s the ratio
between its meaningful specifications and
its price. Between its output, and your outlay.

And in that ratio, the only manufacturer
to consistently outdo Rotel, is Rotel.

The value, the pleasure, the pride ——
enjoyed by the purchasers of Rotel —
sometimes make Rotel a little short in supply. ket 3000 pirec

—

Drive Turntable

So, to get the particular Rotel you want, you may have to wait a
week or two.

But isn’t that the price of anything that
represents genuine value?

The specifications, and the price.
Take a close look at both.
And then you be the judge, of the value,
of Rotel.

Rotel RA 812 Integrated Amp. Sole Australian distributors: International Dynamics (Agencies) Pty.
Ltd., 23 Elma Rd., North Cheltenham, 3192. Melbourne. 95-1280.

Available from: N.S.W. M & G Hoskins Pty. Ltd., (Showroom) 400 Kent St., Svdney 2000, Telephone: 5594545 and 559-3693.
QId: Stereo Supplies, 95 Turbot St, Brisbane 4000, Telephone: 21-3623. S.A.: Challenge Hi-¥i, 96 Pirie St, Adelaide 5000, Telephone:
223-3599. Tas.: Audio Wholesalers Pty. Ltd., 9 Wilson St, Burnie 7320, Telephone: 31-4111. Vic.: Encel Electronics Pty. Ltd., 431
Bridge Road, Richmond, 3121, Telephone: 42-3761. W.A.: Albert TV & Hi Fi, 282 Hay St.. Perth 6000, Telephone: 25-2699. A.C.T.:
Duratone Hi Fi, Cnr. Botany St. & Altree Crt, Phillip 2606, Telephone: 82-1388.

Rotel RX 402 FMAM Receiver



Project 240

Emergency flash

Truly portable battery-operated unit generates immensely bright flashes about

fifty times a minute for up to 20 hours.

A COMPLETELY PORTABLE
emergency flash unit has many
applications — particularly as a rescue
aid when boating or hiking in isolated
areas.

For such purposes it is essential that
the unit be self-contained, compact and
light in weight. It must above all
produce a brilliant powerful flash that
will attract attention over long distances,
vet be capable of operating for at least
eight hours from a couple of torch
batteries.

The two requirements of high power
and battery economy preclude the use
of incandescent globes. However a
xenon flash tube is capable of producing
about fifty 0.6 joule flashes per minute
for 20 hours or so if energised — via
suitable circuitry — from a pair of
alkaline ‘D’ cells.

CONSTRUCTION

This may take any number of suitable
forms. One approach is shown in the
drawings and photos in this feature.
No doubt readers will be able to
construct individual housings to suit
their own requirements.

Our unit was based on a metal-cased
torch powered by two ‘D’ cells. We
discarded the torch globe and reflector
but retained the switch mechanism.
Regardless of the form of housing,
construction should be based on the
printed circuit board shown. All
components should be mounted on the
board as shown in the overlay drawing
taking care that the diode, SCR, power
transistor and pulse transformer are the
correct way round.

The trigger lead of the pulse transformer
is connected to a spiral of copper wire
wound around the body of the flash
tube to ensure reliable triggering. The
inverter transformer is mounted to the
board with a 4 BA or similar screw.
This also secures the special bracket

that contacts the positive terminal of
the battery. This bracket is made from
a piece of 18 gauge aluminium as shown
in the side view diagram. The brass strip
in the torch housing which normally
makes contact with the reflector is
soldered to the large pad provided for
this purpose. This connection, as well
as forming the negative battery
connection, also holds the board down
into the torch body.

We discarded the torch glass and the
threaded flange which retains the glass,
trimmed back the torch housing a little
with tin snips, and then soldered the lid
of a jam jar to the torch housing. The
jar lid had previously had a hole cut
through it to allow the electronics

to protrude through into the jar. The
jar should be kept over the unit when-
ever it is being operated as some parts
of the circuit are at 400 volts or so and
a nasty shock could be received.

The capacitor used for Cl is not rated
at 300 V but has been found to be
entirely suitable for such intermittent

pulse operation. A capacitor rated at the

full voltage would not only be much
bigger and much more expensive, but
would not add anything in the way of
reliability.

SPECIFICATION ETI 240

INPUT

Voltage

Current

Power
OUTPUT POWER
FLASH RATE
EXPECTED BATTERY LIFE
(2 D size cells)

Alkaline

Normal

Nickel cadmium

3 volts (nominal)

400 to 450 mA at 3 volts
1.25 watts

0.6 joules/flash

1.2 seconds per flash typical

20 hours
8 hours
10 hours
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Emergency flash

TABLE 1

CORE

SECONDARY (wound first)

Winding details transformer T1.

FX2240 (2 halves) plus
single section bobbin to suit
150 turns of 0.315 mm
wire

PRIMARY 4 turns 0.5 mm wire
(or two 0.315 mm in
parallel)

FEEDBACK 4 turns 0.315 mm wire

Mark the start of all windings clearly as polarity is important
Add a layer of Sellotape over the secondary for insulation.

Note that for six volt operation primary should be
wound with eight turns of 0.315 mm.

PARTS LIST — ETI 240
Resistors Transformer
R1,2* - 220 %W 5% T1 See Text
R3,4 - 2M2 it e T2 TR-4 KN
Sf’p,cim,; 10k LP1, LP2, Neon Lamps NE2 (75 v}
C1 - 1OufF 250V LP3 Fiash Tube MPF 1210
polyester
c2 - 0.1 uF 200V PC Board ETI 240
Transistor
Q1 - TIP 3055 Torch, Battery etc.
Diode )
D1 EMA408 * For 6v operation change R1 to 470 ohm.
SCR1 c106D
Ll $
D1
EM08 R3
2mM2 c2
pF| T 0.1uF
1
A aT 1507 1
220 PRIMARY SECONDRY
+ LP1
P PS SF ae
3v M2
_T__BATTERV N ouT '
- LP2
\ v
b Q1 SCR1 T2 LP3
-9 TR—4KN MPF1210
Fs U0 enpsoss 1 e 5
FEEDBACK 10uF =
R2
220 RS
SW1 10k
:/.p ? 8 )

Fig. 1. Circuit diagram of the portable emergency flash.
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P.C. BOARD

SOLDER CONNECTION
FROM TORCH SWITCH
TOP.C. BOARD

>

00

T

BATTERY

>

TORCH
CASE

—

(O

f ETI 240

f

™

Fig. 4. Printed-circuit layout for the flash.

Full size 73 x 47 mm.

Fig. 3. Side view of the flash unit showing how
board is secured into the torch body. Note
particularly the bracket which connects to the
battery positive terminal,

COMPONENT

4 SIDE

+Ve CONNECTION

TOBATTERY

Fig. 2. Component overlay. Note
copper wire spiral around flash tube

+3V

ELECTRONICS TODAY INTERNATIONAL — MAY 1976

HOW IT WORKS -
ETI 240

The flash tube requires about 300 to
350 volts to supply the flash energy, and
about 4000 volts to trigger it into
conduction. The 300 volts is generated
from a three-volt battery supply via a
blocking oscillator. The oscillator works
as follows

On switch-on the transistor Q1 is
biased on by R1 and R2 and a small
voltage is generated across the primary
of transformer T1. Due to the action of
the transformer a voltage is induced in
the feedback winding of the transformer
which turns on Q1 hard. The current in
the primary therefore increases sharply
until the transformer core-material
saturates. At this time normal
transformer action stops, the feedback
voltage disappears and the transistor
turns off. The polarity of the voltage on
the primary reverses and the energy
stored in the core must be dissipated. In
effect the energy s dumped into
capacitor C1 via the diode D1 causing C1
to charge to the 300 volts or so required.
If the capacitor was not present the
voltage on the collector of the transistor
would be high (60 volts or more) and the
secondary voltage would be well over
1000 volts. Therefore it is essential that
the oscillator never be run without the
load connected. It is also essential that
the polarity of the windings be correct as
marked on the circuit diagram (PS for
primary start etc)

When the energy in the core has been
dumped into C1 the transistor turns on
again and the cycle is repeated. The
repetition rate depends on the voltage
across C1 but is typically within the
range 8 to 15 kHz.

When the voltage across C1 reaches 300
to 350 volts the voltage across the SCR
is about 150 volts and at this point the
two neon lamps conduct thus triggering
the SCR.The SCR now dischargesC2 via
the primary of the pulse transformer
thus generating a pulse of about 4000
volts amplitude on the secondary. The
pulse is applied to the trigger electrode
of the xenon tube causing it to strike.
The flash tube then discharges capacitor
C1 in about 10 microseconds giving a
very intense and high-speed flash of
light. The peak current in the flash tube
is about 350 amps.

The SCR turns off automatically due
to ringing of the pulse transformer and
the low amount of current available
through R3

| -

OUT SOON!
TOP PROJECTS
VOLUME IIlI

FURTHER DETAILS
ETI NEXT
MONTH




MS Comp

THE GREAT NAME FOR ELECTRONIC
9597 REGENT ST., REDFERN. TEL. 69-5922.

P.C.EDGE CONNECTORS
AT THE LOWEST PRICES WITH
THE BEST QUALITY

BELLING W

LEE
18 WAY FOR 0. 150" Module for
1/16’ Board. Type L1372/AU
(Gold plated, solder lugs.)

Only 75 ¢ each

12 WAY AS ABOVE

Only 50 ¢ each

P & P 30 ¢ each

or 10 for $1.25

PYE

23 WAY FOR .100" Module for
1/16" Board. Gold plated wire-
wrap solder pins, double sided.
Only 90 ¢ each.
23 WAY AS ABOVE but with
single-sided wire-wrap pins.
Only 80 c each
P&P
30 ¢ each connector or 10 for $1.2

COPAL SUB-MINIATURE
HORIZONTAL MOUNTING
POTENTIOMETERS.
Screwdriver slot adjustment on
graduated scale, Suitable for
100" P.C. Board. Dimensions:
12 mm dia. 25 mm Overall
height. 9 mm depth. 50082 @‘
& 1KQ only.

ONLY 75ceachP &P 30 ¢

‘ARGO’ LOCKING OIALS
for standard %'’ shafts.
Calibrated 0-10.

Small dial — 7/8"" Dia.
Mounting plate — 1°* x 7/8"".
$1.25incl. P & P.

Large Dial — 2'* Dia.
Mounting Plate — 2% x 2.
$2.25incl. P & P.

'HANDYPACS'
10 TO3 Sockets / 50c
10 TO5 Heatsinks 50c
10 Car Radio In-Line
Fuseholder
5 14 pin D.1.L. Sockets
6 Brass Spacers 5/16°' x %'’ 50c
5 L.E.D.'s RED $1.25
post & packing 30c Per "Pac’.
OR ALL THE 6 'HANDYPACS’
FOR $4.95 plus P & P $1.00

$1.00
$1.50

- - —HOW'’S THIS FOR OPENERS! 1off 10off

LM741
4001
LM309K
MDA3504
14553
14511
4518
CA3130
4449

NES55

LM380

2N3055
2N5589
2N5590
2N5591
2N6084

LM565

General purpose Op. Amp. 35 3.20
Quad 2 input NOR CMOS 30 2.50
Voltage Regulator, 5V 1A-T03  2.40 22.00
Motorola Bridge Rect. 400V 45A 3.65 33.00
CMOS 3 Digit Frequency Copnter 6.30 60.00
7 Segment CMOS Decade Counter 2.35 22.00
CMOS Decade Counter 1.95 18.00
FET Input High quality Op. Amp 1.80 16.00
Low cost Hex Inverting Buffer
CMOS .40

1.C. Timer in Mini-dip Case .65
2W Audio Amplifier
NPN Power Transistor (STC)

(with Mtg. Kit) .85
Motorola 25 watt R.F. transistor  5.20
Motorola 25 watt R.F. transistor 7.20
Motorola 25 watt R.F. transistor 11.00
Or set of 3 — $22.50
Motorola 40 watt Hi Power R.F.

transistor 16.00
Phase Lock Loop I.C. 3.50
P & P each item .30

3.50
6.00
1.70 15.50

7.75

* Kk Kk &k

FIRST TIME OFFER OF
THE ‘VEROBOX' EXTRUDED
ALUMINIUM ENCLOSURES.

45%2T’

A

RN

Will give your equipment a professional look without special
tooling. The precision joints tighten under stress and are
rigidly secured when the cover plate screws are fitted.

2 1.5 mm slots are provided on the inside surface of each
extrusion to accommodate either P.C. cards or metal deck
plates. The finned sides act as an effective heat radiating
surface. The following types are available: —

Part No.

EVB/F/50-50/25
EVB/F/50-50/50
EVB/F/50-50/75
EVB/F/50-100/25
EVB/F/50-100/50
EVB/F/50-100/75
EVB/F/50-100/150
EVB/F/50-150/25
EVB/F/50-150/75
EVB/F/50-150/100
EVB/F/50-150/150
EVB/F/50-200/25
EVB/F/50-200/50
EVB/F/50-200/75
EVB/F/50-200/100
EVB/F/100-100/25
EVB/F/100-100/50
EVB/F/100-100/75
EVB/F/100-100/100 100.0
EVB/F/100-150/25
EVB/F/100-150/50
EVB/F/100-150/75
EVB/F/100-150/150
EVB/F/100-200/25
EVB/F/150-150/50
EVB/F/150-150/150 150.0

Depth
{mm)
250
50.0
75.0
250
50.0
75.0
150.0
25.0
75.0
100.0
150.0
25.0
50.0
75.0
100.0
25.0
50.0
75.0

End Plate Dim:
A (mm) B
58.0 58.0
58.0 58.0
58.0 58.0
58.0 108.0
58.0 108.0
58.0 1080
658.0 108.0
58.0 158.0
58.0 158.0
58.0 158.0
58.0 158.0
58.0 208.0
658.0 208.0
58.0 208.0
58.0 2080
108.0 108.0
108.0 108.0
108.0 108.0
108.0 108.0
108.0 158.0
108.0 158.0
1080 158.0
108.0 158.0
108.0 208.0
158.0 158.0
158.0 158.0

Price P &P

1.85 .50
2.00 a3
2.25
2.26
2.60
295
5.25
3.25
4.25
4.85
5.7
4.15
4.50
4.75
5.50
2.95
3.55
4.50
5.50
3.75
4.25
4.85
7.25
4,25
5.15
8.50

25.0
50.0
75.0
150.0
25.0
50.0

Supplies of these are limited and we are uncertain whether

anymore will become available

so grab them while

you can. All new and in their original ‘Vero’packings.

onents

clectronics pty It

COMPONENTS IN AUSTRALIA
ET1P.0.BOX 156, REDFERN, NSW 2016

THEY DONT HAVE )
"BIG CATALOGUES

‘81 BuLL
- Bur THEY DO
OFFER THE LOWEST,
PRICES IN
AuSTRAL

FROM M.S.C.

1N5059 Silicon Diode 200V 2.5A
1N295A Point contact Germanium
P& P 30c.

ANOTHER ‘GIVE- AWAY'
OFFER

5 EACH OF THE \
FOLLOWING DIODES:

M3 S.T.C. Selenium Rectifier

68 P.I.V. TmA.

Diode 40 P.1.V. 30mA.

ONLY FROM US AT $1.50 the Lot.
INCREDIBLE

VALUE * * * g)

LOOK AT THISLOT . §
We challenge any supplier to beat
this for value.

1 Single Slider Potentiometer
45 mm 10 KS2LIN.

1 Single Slider Potentiometer
45 mm 100K LIN..

1 Single Slider Potentiometer
45 mm 1 KS2 LIN.

1 Dual Slider Potentiometer

45 mm 50 K§2 LOG.

Present day value of these are
around $4.50. OUR SPECIAL
OFFER ONLY $1.50 for the 4.
ALL NEW & UNUSED.P & P 65¢c.

PLEASE REMEMBER

CAN ONLY ACCEPT ORDERS TO
THE VALUE OF $3 & OVER
{Exclusive of post & packing.)
SORRY, But invoicing, packing,
Wages etc forces us to adopt this

policy. TRUST YOU Kﬁ

UNDERSTAND.

U bankcard
welcome here

IUES WED & FR1: 9am-5.30pm. THURS: 9am-7pm. SAT: 9am-1pm.
's: Please add $2.40 to posting fee. NO ORDERS UNDER $3.00 accepted. For replies please send
. Post and Packing 50c where not included in price. PLEASE . . . PLEASE PRINT YOUR NAME &
DERS AND CORRESPONDENCE




ELECTRONICS PTY.LTD.
ETI 131 Power Supply

Also available. Full metal work including front

— B i S [ —— panel $18 + $2.00 P&P Rescaled meter $10 +

- 4 - A
- ® eti 131
(] - - pPOWER

$1.00 P&P PC Board (glass with overlay) $2.50
+ 50c P&P

sUPPLY Light and sound operated flash trigger.
’ See page 71 of this issue. Kit excluding

i r
» - o @l flash cord and battery $14.99. Built and
_ 0 .;_"~ tested $22.30 incl. P&P.
+ ’
a——

Build this superb 0-20 volt (or 40v) 0-2.5A (0-1.25A)
general purpose power supply. See ET! April 1976 nebubh

for details.

Full kit including rescaled meter, front panel and ELECTRON'C_S il A

metal work. $70 plus $5.00 P&P Built and tested $90 4th Floor, Ryrie House,

plus $5.00 P&P 15 Boundary St., Rushcutters Bay, 2011

* Please specify 20v or 40v when ordering. Phone 33-5850

-

You know the C & K reputation for BE EARLY - OFFER LIMITED TO
unsurpassed quality. 1,000 UNITS o
You know a new C & K (U.S.A.) product ONLY. 'Fage\

just has to be a winner.

New Thumbwheel Switchers

C & K's new long life, factory fresh
thumbwheel switches are designed for
digital control applications including
instrumentation, test-equipment,
computers and peripherals, process
control equipment, numerically
controlied machine tools, consumer
products etc.

Front (snap-in) or Rear mounting,
coloured wheels, sealed or unsealed
styles . . . we've got the lot.

SPECIAL FREE SWITCH OFFER

If you're in the market for quality
thumbwheels, cut out the coloured
“Offer Spot’’ and mail it together with
Company name and address detail. We’ll
supply a free C & K switch and literature
for you to thumb through.

C&K Electronics (Aust.) Pty Limited

Office 2/6 McFarlane Street Merrylands NSW 2160
PO Box 101 Merrylands 2160 Telephone 682 3144

COMPONENTS

Agents: Melb. 88 5282/ Adel. 269 2544 /Brisbane 70 8097 fPerth 68 7111.
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Project 780

Novice transmitter

Australia’s first novice licences will be issued in the next few weeks. In this article
we look at the design of a transmitter suitable for novice construction and opera-
tion. Next month we will publish constructional details of our 80 metre rig.

eti 780

MIC GAIN Pa TUNE

KEY

®

THE NOVICE LICENCE PERMITS

the holder to operate a crystal-controlled
transmitter on certain frequencies on the
80, 15, and 10 metre bands. The output
power of the transmitter is limited to

10 watts (AM) or 30 watts PEP (SSB).
Permitted modes include CW, AM, SSB
and DSB.

Mode The most effective way to make
a long-distance contact from a novice
station is to operate CW (ie morse code).
This facility will be included in our de-
sign. It requires no extra circuitry to
incorporate CWin a transmitter and it is
essential that the novice practises his
morse. Before he can obtain an amateur
licence he will have to improve his speed
from 5 to 10 words per minute.

Most amateurs prefer to communicate
by speech so we will incorporate this
facility in our transmitter. The three

(i) Theory This is a 1-hour
multiple-choice examination on the
principles of radio and electronics.
(ii) Regulations This tests knowledge
of the regulations imposed by the
PMG. It is the same exam for novices
and amateurs.

(iii) Morse code A novice must show
proficiency in sending and receiving
morse at five words per minute.

NOVICE BANDS
3.525 to 3.575 MHz
21.125 to 21.200 MHz
26.96 to 27.23 MHz

NOVICE LICENCE
EXAMINATIONS

The PMG will not grant a licence
unless the applicant has passed the
following tests:

COMMON MODES ON THE
HF BANDS

these is the carrier wave (constant in
amplitude and frequency); the other
two are RF waveforms, one higher in
CW The transmitter generates a pure  frequency than the carrier, the other
sinewave at radio frequency. Jower. These are called the upper and
Information is transmitted by  |ower sidebands. The sidebands vary
emitting this energy in pulses — using in amplitude and frequency
morse code. CW stands for  according to the amplitude and

continuous wave, frequency of the audio modulation.

AM This is the simplest way of
transmitting speech by radio. The
transmitter produces the RF signal
(called the carrier wave) as in CW,
but now it is transmitted
continuously. The amplitude of the
radio wave is varied, at audio
frequency, by a process known as
modulation. AM stands for
amplitude modulation and this is the
mode used by medium-wave
broadcast stations.

SSB The AM waveform is complex.
It can be analysed as the sum of
three component waveforms. One of

The information is carried in each
of the sidebands. The carrier and one
sideband are redundant. In an SSB
transmitter these redundant
components are not allowed through
to the final amplifier so all the
transmitted power goes to a single
sideband (hence SSB). An SSB
station occupies half the bandspace
of an AM station,

DSB In a double sideband
transmitter only the carrier is
suppressed. The bandwidth is the
same as that of an AM station.

common ways a transmitter can do this
are AM, SSB, and DSB.

The most effective, and nowadays the
most common, of the speech modes is
SSB. A novice, however, is advised
against starting out experimenting with
SSB. The building of the transmitter
and its setting up require expertise and
equipment.

DSB comes next — it is simpler than
SSB and more effective than AM. The
problem with DSB is that it is difficult
to receive unless you have an expensive
receiver. The novice would find it easier
to get contacts with AM,

Our consideration of the possible
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Fig. 1. Block diagram of the Novice transmitter.

modes has lead us to choose CWand AM
for our project. AM is simple to receive

and requires no complex circuitry in the
transmitter. It is ideal for local contacts.

VALVES OR TRANSISTORS

Our next decision was whether to use
valves, transistors, or a combination.
New valves are expensive and require
a high voltage power supply. Novices
who build valve transmitters will prob-
ably get their components from their
junk-box.

Transistors designed for transmitters
are also expensive. We considered other
types of transistor. Recently we used
high-speed switching transistors in a
power supply project (ET1119, Decem-
ber 1975) and they proved to be very
robust. The BDY92 from Philips has an
applications note for use in an SSB
linear amplifier so we gave it a try in our
design.

With the BDY92 as a power

amplifier we need about one watt of
drive. We have used the BD139 in audio
amplifiers to give this power level and
the spec shows it to be quite fast with
high voltage ratings. In our design it
proved to be adequate. The BDY92 and
BD139 take care of the RF section of
the transmitter; the audio processing
and modulation stages need to be
decided.

Processing By this we mean tailoring of
the frequency response and limiting of
the positive and negative peaks of the
audio modulation waveform. Limiting
the frequency response means that more
energy can be devoted to the useful part
of the spectrum and it means that the
station takes up less room on the band
(which allows more stations to use it).
Fortunately speech can be limited to

3 kHz and retain all the useful
information.

MODULATION

Overmodulation - If the audio input to
the modulator is too high the signal will
be distorted and it will cause interfer-
ence. The distortion manifests itself as a
considerable increase in harmonic con-
tent. These harmonics modulate the
carrier and extend the radiated band-
width many kilohertz. This interference
can ruin communications for other
stations in the band. The name given to
interference of this type is ‘splatter’.
The way a sophisticated amateur
station prevents splatter is to use an
audio compressor to keep the average
audio level constant, followed by a peak
clipper to catch the occasional fast peak.
Compressors are complicated and ex-
pensive so we have taken the simpler
alternative of using only a clipper.

In practice it has been found that
despite distortion heavy clipping of an
audio signal considerably increases its
readability. This is because higher levels
of modulation can be used. Clipping
distortion is nothing like as bad as the
distortion (from overmodulation) which
would be caused if the audio was not
clipped (assuming the same modulation
level). The operator can establish his
own compromise between distortion
and modulation level, within the limits
of overmodulation, using the clipper
control on the front panel.

Low level modulation There are several
methods we could use to amplitude-
modulate our RF carrier. It can be done
at low signal levels — then the final
amplifier has to handle a complex AM
signal. The more usual method is to
modulate after the final RF amplifier —
high level modulation. Normally low

ELECTRONICS TODAY INTERNATIONAL — MAY 1976

level modulation is ruled out because

it requires the final stage to be linear,
but with our final (BDY92) this method
is possible.

We used our audio to control the drive
to the final power amplifier (PA for
short). Distortion was reduced by feed-
ing back a sample of the audio from
after the PA. The results were good
when the system was set up properly.
Distortion was kept down to 1% at 50%
modulation and 2.5% at 95% modulation.
The beauty of this method is that a PA
stage of 10 watts is controlled by an
audio signal of 1 watt. High level mod-
ulation systems require audio of about
two thirds or the power of the PA stage.

We were reluctantly forced to abandon
this method of modulation because of
the difficulty in setting up the trans-
mitter. An audio oscillator and a CRO
are needed.

High level modulation The method we
finally chose was high level series mod-
ulation. The audio signal is superimposed
on the positive supply rail of the PA.
This varies the amplification of RF by
this stage at audio frequencies. To

obtain full modulation in the upwards
direction we found it necessary to mod-
ulate the driver as well as the PA (but
only in the upward direction).

Finally, PMG regulations require the
operator to have provision for monitor-
ing the input power to the antenna and
a meter has been provided for this
purpose.

The result is an inexpensive trans-
mitter which is easy to build and set up.
it gives the novice a basic understanding
of radio and provision to practice morse
and discuss his hobby with other
enthusiasts.

Full constructional details will be given
next month.
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If anything alarming were
.. n%%yten ng ng

now this would
ke one hellusgggise

In cases where emergencies shouldn’t go un-
heard, rely on a solid state Sonalert from Plessey.
Whether snap-in, mini or standard styles, there’s a
Sonalert to suit your every requirement.

Sonalert offers three distinctive tone frequen-
ciesand for particular audible awareness, pulsating or
“beeping” tones and “warbler” units that alternately
produce two different tones.

Sonalert is continually finding application in
portable battery operated equipment, automotive,
marine and aircraft waming systems, appliances,

instrument, communicationand computer equipment,
industrial and farm machinery and military, process p L E s s E v @
ocontrol, recreation and restaurant equipment among

th Plessey Australia Pty Limited
otners. 3 3 nts Division

Sonalert ensures maximum efficiency, lowest Box 2 PO Villawood NSW 2163
current requirements and highest reliability. mephone 7310133 T;lezilOSB: . A e
g blAll models available ex stock...literature is Add“‘"ﬁde"z( hD‘:FS,‘; ﬁ,g g(é'za%e%%%% :
available on request. Brisbane L E. Boughen& Co
q Perth HJ. McQuillan Pty Ltd 687111

®“Sonalert” is a registered trademark and is manufactured by P.R. Mallory & Co.Inc. USA New Zealand Henderson (NZ) 64189

HOLT AC 128



BIG, FAT SOUND
WITHOUT BIG, FAT

Model: EDS 3000
12" Woofer 4" Midrange 3" Tweeter
25-20,000 Hz 60 Watts RMS at 8 ohm:

PKB885

TAGS

S

Model: EDS 2000
10" Woofer 3" Tweeter
35-20,000 Hz

30 Watts RMS at 8 ohms

Pro-Linear Speakers
When people start talking
about quality speakers
nowadays they usually
start off around $250.
Pro-Linear speakers are
about to change all that.
They give you the sound
you like. At a price you'll
love.

Pro-Linear speakers are
made in Canada under
rigid standards by
Pro-Linear Acoustics.

To give you some idea of
our faith in their faithful
reproduction, Pro-Linear
speakers come with a big,
fat warranty.

5 Year Warranty.

The 5 Year Warranty
covers all labour and repair
or replacement of defective
components.

Pro-Linear speakers.
Sound them out at your
local hi fi shop.

PRO-LINEAR

Model: EDS 1000

8" Woofer 3" Tweeter
35-20,000 Hz

30 Watts RMS at 8 ohms

From Canada with care

Tests prove that Tracker cleans up the
competition,as well as your records and tapes.

Various types of record
cleaners have been available for
decades. However, most of
these products have failed to
keep pace with modern
advances in record materials and
recording techniques. The
Tracker RC-1 record cleaning
solution was developed to meet
these modern demands.

Tracker cleaning products
went into stringent testing at the
Chemistry Dept. at the
University of Victoria, B.C.,
Canada in 1974 and as this chart
shows, Tracker RC-1
dramatically reduced the
records static charge.

Further information on the
Canadian Tests is available by
writing to us at Box No. 882,
G.P.O. Sydney, 2001.

Tracker products are suited
to all the new and advanced
record materials, advanced
sound techniques and delicate
tape heads.

* -1l 700V 300V
) |- LABEL —
- .
§o /\M - > ~
g 505V
£ | | 210v
£ D-11 AGAIN
®
8‘0 |
g | mca__ 80V I [ oV |
o-MA i - l,_‘ S 7- =t E
RIM GROOVES T LABEL GROOVES RIM
Cross section of record (diameter 12) — ]

These 3 traces show static charge on a record after cleaning twice with competitive cleaning solution and

then once with R C-1 solution.

There's the RC-1 Record
Care Kit, that not only
thoroughly removes the static,
but helps to resist furthar
build-up of negative static
charge. This protects the
grooves from being ground away
by new particles of dirt. This
modern cleaning kit consists of
an exclusive formulation
together with handy screw-on
spray, plus a fine velvet pad.
Refills are available.

And for your tape collection,
Tracker provides delicate
professional care with the HC-1
Tape Recorder Care Kit.
Tracker came through the tests,
so give your old cleaners the
brush off and go with the
winner!

Look for the Tracker RC-1
and HC-1 under our label, or
branded under your hi-fi shop's
name.

tracker

Better than anything you've

used before.
PKB88530



ETI data sheet

BD 136-140 General purpose

QUICK REFERENCE DATA

56

npn transistors

The BD 136-140 series are general
purpose pnp transistors recommended
for driver stages in hi-fi amplifiers and
TV receivers. They are housed in
SOT-32 plastic cases. Their npn

|

— -

=

BD136 | BD138 | BD140 equivalent is the BD 135-139.
go::ector-basgvoltag'e (op(en emgter; xCBO max. 22 gg 138\\; Transistors BD 636, 638 and 640 use
ollector-emitter voltage (open base CEQO max. . . .
Collector-emitter voltage {RBE = 1 k&) VCER max. 45 60 100 V the same clip as the BD 136-140 series.
Collector-current (peak value) c ICM  max. é.s 235 gsWA The devices are however mounted in a

Total power dissipation up to Tmp = 700 Ptot max. H e s
Junction temperature T max. 150 150 1500C TO 92 plastic case. Powgr is limited to 1
D.C. current gain > 0 40 0 watt and thermal resistance Rth j-a
IC =150 mA; ~VCE =2V MFE 2 oo | 1eo | 160 increases to 1560 C/W.
Transition frequency at f = 36 MH2
IC=50mA; —VCE =5V T typ 75 MH2
Collector current {dc) Ic max 10A
Total power dissipation up to Tmp = 700C Ptot max 8w
Thermal Resistance - — is,
From junction to ambient in free air Rth j-a 1000C/W
From junction to mounting base Rth )-mb 100C/W
Saturation voltage o |
IC = 500 mA; IB = 50 mA VCEsat < 05V et
D.C. current gain ratio of ,
matched pairs |
BD135/8D136; BD137/BD138 = i
BD139/B0140 . . s [ ‘
15 = 150 mA; | vegl - 2v HELEEE e -
|
D.C. current gain } ;
Ic 5mA; -VCE=2V hFE ; 25 25 25
. _ 40 40 40 i \
IC= D rgar = VIGE! =12l hFE < 250 160 160 :
IC=500mA; ~VCE =2V hEE > 25 25 25 \
1 A Y
| LY
Maximum dissipation related to case temperature.
150 e
: —{lyplcol behaviour of_gc .cfr,'f:' goin‘ versus c_ollector_ curreri T 150 - T T — :%(:‘L;?SV‘
o e maue - :"i e |
re—1 T T 1 ”“"‘"T-"] I@EBEN| bl 8 S O 52 9 0 F— . W o e ) LM
R8N0 ] l ~, | (MHz) T = T
~ e et H i
| i 1 - e
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CIRCUIT DIAGRAM
MARKINGS

ELECTRONICS Today International
is adopting British Standard BS1852:
1967 for marking component values
on circuit diagrams.

The values of components are given
by figures but the decimal point is
replaced by a multiplier symbol in
accordance with a table of standard
prefixes. This procedure greatly
reduces the possibility of errors (due
to decimal points being left out, or a
random printing spot falling in the
wrong place).

The changeover should be completed
in the next few months.

Examples
4 k7 equals 4.7 k ohm
47k " 47 k ohm
M5 1.5M ohm
an? " 4.7 nF
6p8 " 6.8 pF

1CM max ICM max

i 1C max

'C max

Where a multiplier is not needed, the
symbol ‘R’ is inserted to signify ohms.
10! b ma ||
Example

4R7 equals 4.7 ohms

Note also that capacitors that were
formerly specified as decimal fractions
of microfarads (10— 6F)
expressed in nanofarads (10°9F).

80 100
Ve ) H 4 JEED A o 4 111

{
\
|
Yoz L) ) [ 0 | BN EiE }

Y I N 6 1 O
L VCcE (V) 102 1 10 Vee (V) 02

Safe operating area for BD 136 and 138. Safe operating for 8D 140 Example

0.01uF

10 nF

NOTE — operation outside the areas shown for longer than the specified time can lead

to transistor failure. Abbreviation Read as: Multiplies unit by:

T tera 1012
G giga 109
M mega 106
k kilo 103
h hecto 102
Transistor Types Connections da deka 10
d deci 1%‘1
G centi 10-2
m milli 10-3
BD136 BD138 BD140 1 M micro 10-6
n nano 109
P pico 10-12
Electrically f femto 10-15
similar (but BD636 BD638 BD640 2 a atto 10-18
see main text)

Standard prefixes . Multiplier symbols
above 1000 are written with capital
(upper case) letters, multipliers below
1000 do not use capitals {i.e. they are
in lower case).

When spelled out in full, all
multipliers start with a lower case
letter (except when it is the first letter
in a sentence).

————
———————
—

Thus  — 10 MW = 10 megawatts
— 10 mW =10 milliwatts

57
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The hungry leader.

At Altec, we're not taking our leadership position for granted. We're always

trying harder — challenging ourselves to develop studio monitor speakers that stay a
step ahead of constant improvements in the contemporary recording process.

And we can prove it. Here's the latest data on monitors instalted in U.S. studios,

as published in Billboard’s 1974 International Directory of Recording Studios.

MANUFACTURER | NUMBER OF MONITORS USED IN U.S. STUDIOS
Altec 522
JBL 339
EV 82
KLH 39
AR 34
Tannoy 24

But we're not really satisfied — even with this impressive
track record. We're still trying to better ourselves. In fact,
Altec has three all-new studio monitors available right now.
They're a whole new generation of speakers designed
to meet the whole new range of tomorrow’s dynamic
recording techniques. Your studio may need them. Why not
call us for full details.

Altec gives you the best of both worlds proven leadership,
plus an unrelenting commitment to doing a better job.
That's because we've really grown to enjoy being # 1 in
studio monitor sales during the past three decades. And we
intend to stay right there for at least the next three decades
by always being our own biggest competitor — in research,
in quality, in service and in satisfying the demanding needs
of an ever-evolving industry. The domestic ALTEC recently
introduced into Australia has already gained rapid response
from the discerning Hi-Fi enthusiasts.

Domestic from

Number one.
And have been for $320 e
nearly 3 decades.

Limited numbers of 604E professional monitors available at $285 each. e nd of exead

410 KENT STREET
e SYDNEY
ph:29-2743

(WHERE THE BEST EQUIPMENT COSTS LESS)
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DSR2 Digital readout communications
RECEIVER 10 kHz-30 MHz continuous
coverage, fully synthesized, for

AM-USB-LSB-CW reception. $3495.

SPR4 communications RECEIVER for
AM-USB-LSB-CW reception. Direct frequency
dialling 150-500 kHz plus any 23 x 500 kHz
ranges between 0.5 and 30 MHz. $697

R4C Amateur RECEIVER covers H.F. ham
bands plus any 15 x 500 kHz ranges between
1.5 and 30 MHz except 5.0 to 6.0 MHz. $640.
(transceives with T4XC)

SSRI Synthesized communications
RECEIVER. Provides continuous coverage 500
kHz to 30.0 MHz for AM-USB-LSB reception.
Operates from A.C. Mains or internal batteries.
$375

TR4C sideband TRANSCEIVER full amateur
band coverage 10 through 80 meters. $630

T4aXC sideband TRANSMITTER full amateur
band coverage 10 through 80 meters plus 160
meters accessory crystal plus 4 fixed frequency
positions. $609 (Transceives with R4C).

MN4 and MN2000 MATCHING NETWORKS

enable Feedline SWR’s of up to 5:1 to be
matched to the Transmitter. Built in
Wattmeter. MN4 Handles 200 Watts. MN2000
Handles 1000 Watts continuous and 2000
Watts PEP MN4 $115 MN2000 $230.

r:——rlgﬁ ¢ ]
SR A\

hi : _.’ —

T-4XC TRANSMITTER

ELMEASCO

<[IITA R.L.DRAKE
COMMUNICATIONS GEAR

o0 b .Y

Instruments Pty. Ltd.

TV — 42 — L.P. FILTER for Transmitters
below 30 MHz — 100 Watts continuous.
$11.50

TV — 300 — HP FILTER — TV Set protection
from transmitters 6 — 160 meters. $9.00

TV — 3300 — LP FILTER 1000 Watts
continuous to 30 MHz with sharp cut off above
30 MHz. $24.00.

RP500 — Receiver PROTECTOR for Receiver
front end protection from close proximity high
power transmitters. Less than 0.5 dB Insertion
Loss to 30 MHz. $77.00

w4 WATTMETER/SWR METER 2 — 30 MHz
with 200 Watt and 2000 Watt ranges. $65.00.

wv4 WATTMETER/SWR METER 20 — 200
MHz with 100 Watt and 1000 Watt ranges.
$78.00.

AC4 POWER SUPPLY for mains operation of
TR4C or T4XC. $175.00

DC4 POWER SUPPLY for battery operation of
TRA4C or T4XC. $187.00

NIPPAN FC FREQUENCY COUNTER 15
Hz-250 MHz. Operates from mains or battery.
$258.00

MINIPET LARGE DISPLAY 10 DIGIT
MAINS OPERATED 4 FUNCTION
CALCULATORS with floating decimal and
constant. $30.00

PRICES shown include Sales Tax

L 1 A RS

TR4C TRANSCEIVER

P.O. Box 334, Brookvale, N.S.W. 2100
939-7944.

Melbourne: 233-4044; Adelaide 42-666
Brisbane: 36-5061;

Perth: 25-3144;

Wellington. N.Z.: 69-7566



ETI data sheet

p A741 Frequency-compensated operational
amplifier

The A741 is a high performance

QUICK REFERENCE DATA monolithic operational amplifier. It is
suitable for a wide range of analogue

Maximum ratings applications. As a voltage follower it is
Supply voltage +18 v ideal; the common ‘mode voltage range
Internal power dissipation, metal can 500 mW is wide and there is no latch-up. T:he
Internal power dissipation ceramic DIP 670 mW high gain and wide range of operating
:":e"‘a: POwes gi“fpa:‘.m' S“‘icf’g‘ir?"’ g‘:g mw voltages provides superior performance
nternal power dissipation, mini m . . 2 o
Internal power dissipation, flatpack 570 mW i) tegidtos, SUIing gmplufler, and
Differential input voltage +30V general feedback applications.
Input voltage ti5v The 741 requires no frequency
Obstating (efiperature tangs 0°C to 70°C compensation and is internally
Output short-circuit duration Indefinite

protected against short-circuits. It is
by far the most common op-amp in

Characteristics (V = + 15V) amateur use

i 02:5‘3‘ voltage (Rs < 10 k{2 typ. go"‘\:\ The device comes in two grades
nput offset current typ. n R q
IREBtbies iRt typ. 80 nA military (312) and commercn::JI (393).
Input resistance typ. 2 MS2 Here we deal only with the
Input capacitance typ. 1.4 pF commercial grade.
Offset voltage adjustment range typ. £15 mv
Input voltage range typ. £ 13 Vv
Common mode rejection ratio {Rg < 10 k§2) typ. 90 dB
Supply voltage rejection ratio (Rg< 10 k{2 typ. 30 uvV/Vv
Large-signal voltage gain (R_ 22 k§2, Vot = 1 10 V) typ. 200 000 CONNECTION DIAGRAMS
Output voltage swing (R_ =10 k) typ. £14 Vv (TOP VIEW) -
Output voltage swing (R_ 22 k§2) typ. £ 13V I
Output resistance typ. 75 §2 8 LEAD METAL CAN
Output short circuit current typ. 25 mA
Supply current typ. 1.7 mA
Power consumption typ. 50 mwW
Transient response, unity gain (V5 = 20mV, R _=2 k2, Ny
C_ <100 pF)
risetime typ. 0.3 us ~
overshoot typ. 5%
Slew rate (R|_ 22 k§2) typ. 0.5 V/us NOTE PN 4 CONM
Input offset voltage max. 7.5 mV
Input offset current max. 300 nA o ..k B
Input bias current max. 800 nA 14 LEAD DiP
Large-signal voltage gain (R 22 k§2 Vo, = £ 10 V) min. 15 000 . B
Output voltage swing (R 22 k§2 typ. £13V X ‘E"
N N
nvirt ineyt D - 7R
EQUIVALENT CIRCUIT A b
v ¢ ) M
<> 2 2 2 4 -9 > ~-Ov N E | ‘!I 'h
p o £ Q2}» {013 — o -
NON INVERTING +—9 + e Al f o1 FLATPACK
INPUT
Yo & %} S A4 | % 4 )
= mcml\'r‘t’l:’r' R Ne e s e L}
- ¥ 4 t 7*“713 25 o s—n
Al | | ¢ 4 MERTING iNput ] v
,:9. -4 + ouTPUT NON WVERTING 4  —
) <, Of £
*> + 49 *‘le ¢ — 0 =~
e L . + oy, - p——
. iy 4 no b+t o, Y22 % + 150 MINIDIP
OFFSET NULL " N orrser [
3 < N N

outPyT
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OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF

OUTPUT VOLTAGE SWING
AS A FUNCTION OF

OUTPUT VOLTAGE SWING
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TYPICAL APPLICATIONS
Non-inverting Amplifier
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- ? INPYT
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< 6 |
ouTPUT A
~ 3 R0,
O—a " -
INPUT R, R, e [XY]
[XIN
GAIN R | R | BW | R GAIN R
Y __——7L_"_N [ ——— k'
10 | 1k 9 k¢! | 100 kHz [ 400 M< 1 10 k
100 | 100 ¢ | 99k2 | 10kHz | 280 MY 1(1)8 : =
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Inverting Amplifier
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We've found a tape deck
with the beauty of Hasselblad,

the clarity of Minolta,
and the precision of Bolex.

We searched high and low, reel to reel and deck to deck.
For sound recording equipment that has the same high standard of
manufacture as our leading camera brands. Top of our list came a
brand named Dokorder. Dokorder's reel to reel tape decks are
available in two and foar channel stereo featuring three-motor and
three-head facilities. Dokorder machines range in price from less
than $285to around $915. Advanced design features include
electronic operation of tape transport, speed change and multi-sync
facilities on the more expensive models. Cassette decks are available
with amplifier options, the celebrated Dolby noise reduction system
and many other special features.

Telephone or drop us a line. We'd be pleased to send you full
specification and price details.

The name is Dokorder.

Second reel (illustrated) extra.

PHOTIMPORT

Melbourne Adelaide Brisbane Perth Sydney

For descriptive literature and specifications, send a 30 cent stamp
to Qualitron Industries Division of Photimport (Australia) Pty. Ltd.

Head Office: 69 Nicholson Street. East Brunswick, Vic. 3057
Australia, “elephone 386922 PA3/D
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Trim R such that

| Cheap 741s

Special affer 10 readers of this
issue of T

TOS3 8-le:d etal can T4 s
Special price to readers using
the coupon below

Four 1Cs for 32

These devices are made by
Teledyne and are available by of
mail order from Dick Smith
Electronics Pty Ltd, PO Box
747, Crows Nest

P‘eﬂs@ include soc po‘t and = == - e - - o - .- - = e - - - - e - -

Readers not wishing to cut
their magazine may use a
photocopy or a hand-drawn
copy of the coupon

The offer is hmited to the first
15 000 units

Personal callers wishing to buy
these 1Cs should bring a copy
this advertisement with
them to our store in Gore Hill,
Bankstown or the City

GORC HILL

NSW 2065.

ELECTRONICS TODAY INTERNATIONAL — MAY 1976

acking charge | Offer coupon !
g P

| Dick Smith Electronics, PO Box 747, Crows Nest. Nsw. 2065 |

OTHER OFFERS - DIODES I Please send me the following devices ]

I I

I:‘, P it Al f 1

E 44\‘; : hiBack :

. N 1 k

Notch Flltef g Our special price i 1

A G L 25 tor S$1 I 20 3 50)

USIng the 747 ;4 These are 1 amp. 100 volt silicon ] I enclose a cheque/postal order for the tolal amount ]

AS A Gyrator 2 diodes 1 1 hese offers arc only valid as long as stocks last ]
&

< UNMARKED DIODES, 50 for s1. '

1 ! 1

s These devices are unmarked there | 1

is no indication of polarity ] I

They are all made and tested by ] I

| =59 A STC. They are rated at 1 amp, 50 } [}

wld 3 4 TS| bpl. LA volts [] ]

.00 .00 a0 9] Lo P&P charge covers : :

CARACIIONC) e any quantity i i

—— - ——— — - — — —— - - - - - - - - - &

[+2]
w



HAM RADIO SUPPLIES

MAIL ORDER SPECIALISTS

323 Elizabeth Street, Melbourne (2 doors from Little Lonsdale Street) 674286 67 7329
new Richmond branch now at 390 Bridge Rd., Richmond Phone 42-5174

MODEL cC1000M |
/—-'\ MULTIMETER
“ Compact, bhandy and
versatile, the C1000M is
the ideat low cost pocket
Ty meter Mirror Scale.
Specifications: 1,000
- Ohm/Volc OC; 1,000
- Ohm/Volt AC; DC volts
10; 50; 250; 1,000; AC
volts - 10; 50; 250;
1,000; DC amps — 1 mA;
o . 1 mA; Ohms — 150
Ky Centre scale 3
Kd& Decibel — 10 dB to
22 dB; Dimensions
$7.95 31727 % 2-3/8" x 1-1/8"

90 x 60 x 30 mm.
Post Free.

MODEL C€-7077/P
MULTIMETER.
Specifications: 100,000
ohms/voit OC; 10,000
ohms/volt AC; DC volts

27 MHz
TWO-WAY RADIOS

FOR INDUSTRY, FARM,
BOATS, SPORTS, ETC.

MODEL NC-310 DE LUXE 1
WATT 3 CHANNEL CB.
TRANSCEIVER

e WITH CALL SYSTEM

o EXTERNAL AERIAL
CONNECTION
SPECIFICATIONS, NC-310

Transistors: 13. Channel Number: 3,
27.2400 MHz Citz. Band included.
Transmitter Frequency Tolerance: £0.005%
RF Input Power: 1 watt. Tone Call
Frequency: 2000 Hz.

Full range of crystals for 27 MHz novice
band available $6.50 pair extra.

$49.50 PER UNIT.

5" 5,5 W 250 50. 250;
500; 1 '000. AC volts
10; 50; 250; 500;
1,000. DC amps
10/.IA 2-5 mA 25 mA.

5
i 1 NLv\SZ 10 MS% 10
Centr scale -

ol ;150 KQ

1 5 M Decnbel ~—20
to +22 dB. Dimensions
153 x 102 x 48 mm
Diode protected

$2950 movement. Carrying
P&P $1.50. case available Model C.

MODEL OL64 D/P
MULTIMETER. Very
ruggedly constructed this
model is particularly
suitable for workshops. It
features special scales for
measurement of

TARIFF REDUCED PRICE

,§ BARLOW.
i?_ WADLEY
§ XCR-30

a truly portable
communications
receiver, based on the
WADLEY LOOP
principle, the same
principle as applied in
the DELTAHET and RACAL receivers. A
truly crystal-controlled highly sensitive
multiple heterodyne portable receiver of
exceptional stabllity with continuous,
umr':/’terrupted coverage from 500 kHz to

All for $239 F.O.R.

capacitance and
inductance. ODiode
protested movement:
Specifications: 20,000
Ohm/Volit OC. 8,000
Ohm/Volt AC. DC volts — 0.25; 1; 2.5V;
10; 50; 250; 1,000; 5.000. AC volts— 10.
50 250 1, 000 Dc amps: 50UA; 1
500 . . Ohms — 4 K
At r!] "Centre s, 40
4 000 % 40 000 400,000 Decnbel
—20 to +62 dB, Dimensions: 6 x 4-1/5"
x 2" 152 x 107 x 51 mm., Capacitance:
pF to 0.02 uF. |Inductance
0/5000H Carrying case available Model C.

$25.95 rap s1.50.

AM/FM/VHF/TV. MONITOR
MULTIBAND RADIO. NEW
MODEL AC/DC.

Latest military design

multi-band radio, 30

transistors and diodes.

With exclusive (LED) h
light emitting diode

tuning indicator for

positive station P& P $2.50
selection,

Battery and electric

covers all popular AM

and FM bands.

Beware of more expensive imitations

MODEL AS100 DO/P
MULTIMETER. This
meter features double
zener diode meter

protection and 312 fult
view easy to read 2 colour
scale. It is fitted with
polarity reversing switch
and housed in a strong
moulded case with carrying
handle. Specifications:
100,000 ohm/volt DC.
10,000 ohm/volt AC. DC
volts 0.3; 12; 60; 120;
300; 600; 1,200. AC volts

6; 30; 120; 300; 6
1,200V, OC amps — 2 K

200 K2 26 MSJ; 200 M $39.50
entre cale 0,
2,0008); 2 000 P&P $1.50.
200,0003¢; 20 M Decibel

-2 to +57 .
Dimensions 7-3/5" x

5-2/5" x 2-3/5" 193 x 137
x 66 mm. Carrying case
available model I.

.

SOLID STATE
19 TRANSISTOR
MULTI-BAND RADIO —
9 RANGES

AM, Sw, FM PB
BATTERY(OPERATED COLOUR CODED
9 BAND D

1 . AM 535 to 1600 kHz, 2. Marine 1-5 to
4 MHz, 3 & 4. Combined 'sw 4 to 12 MHZ,
5. 30t050MHz 6. 88 to 108 MHz, 7,8 &
9 combined VHF Aircraft 145 MHZ-174
MH2z incorporating weather band.

Slider controls, Dial light, Fine tuning
control, Flip-up Time Zone map, Telescope
antennas complete with batteries,

SPECIAL Post
PRICE $h9 03’00

HAM GEAR NOW IN STOCK
Uniden 2020 AC-DC transceivers 10 to 80
M. $570 Trio Kenwood TS-520 AC-DC
transceivers 10 to 80 M. $560. Yaesu
Musen FT-10-T-E AC-DC transceivers 10
to 160 M. $670. Trio-Kenwood model
QR-666 170 kHz to 30 mHz AC-DC
receivers. $300, Orake model SSR-1
Wadley loop 500 kHz to 30 mHz AC-DC
receivers. $325. Hy-gain antennas —
14AVQ 10-40 M. verticats, 19' tall, no
guys. $69. 18AVT-wB 10-80 M. verticals,
23' tall, no guys. $95. FOK Multi-7 2M.
FM 10 Watt transceivers with 12 sets of
crystals, available at 7 repeater and
anti-repeater frequencies plus channels 40,
50 and 52 $230. Ken products KP-202 2
M. FM handheld transcelvers with crystais
for repeaters 1 to 4 incl. and channels 40
and 50. $149. Kyokuto 2M. FM 12 watt
output transceivers with digital read-out
and crystal synthesized PLL circuitry, 400
5 kHz transmit and 1000 5 kHz receive
channels for normal simplex, repeater and
anti-repeater operation. $300. Icom
1C-202 2 ™. SSB handy transceivers
144.0-144.4 MHz. $195. Antenna rotators

CDR AR-22 junior for light and vhf
beams. $55. COR Ham-I1 senior for all but
40 M hf beams. $175. KEN KR-400 for all
medium hf beams with disc brake. $105.
All three models rotators complete with
230V AC indicator-control box.

SE-360 SIGNAL TRACER & INJECTOR

SPECIFICATION: Single injector approx
1 kHz level 0-5V. Gain: 60dB. Input
impedance: Over 75K ohms. Attenuation
Factor: 0-20-40-60 dB. Output
impedance: 8 ohms and 600 ohms. Meter:
VU200 uA. Speaker: 2% Dynamic. Power
Supply: 9 Volt Dry Cell. Size: 5%x 3

x 2'". Supplied complete with two shielded
test leads (AF & RF). R.F. probe and

instruction manual. $37 P.P. $2.00

C.B. CRYSTALS
HC18 holders. Standard size fit. All
modern transcelvers with 455 kHz I.F.
27.065 mHz. 27.085 mHz. 27.125 mHz.
27.155 mHz. 27.185 mHz. 27.205 mHz.
27.225 mHz.

$6.50 a palr (receive & transmitter)
SPECIFICATIONS:

TE-20/D R’F. SIGNAL GENERATOR
SPECIFICATIONS: Frequency Range:
120kc/s — 500mc/s (6 Fundamental Bands
and 1 Harmonic Band). Frequency
Accuracy: T2%. Audio output: to 8 volits.
Internal Modulation: Approx. 400c/s.
Tube complement: 12BH7A, 6ARS,
Silicon Diode and Germanium Diode.
Printed Circuit for uniform characteristics.
Power Source: 105/125, 220/240 volts
AC, 50/60 cps 12 watts. Dimensions: 140
X 215 x 170mm. Weight: 2.8kg.

$52.50 p.p. s2.00

TE-22/D AUDIO GENERATOR

SPECIFICATIONS: Frequency Range:
Sine Wave — 20 to 200,000c/s in 4
bands. Square Wave — 20 to 30,000cps.
Frequency Response: T 112 dB. Output
Impedanci Kohm. Frequency
Accuracy: = 5%. Output Voltage: Sine
wave 7 volts (RMS). Square wave 7 volts
(P-P). Distortion: Less than 2%. Tube
complement: 68MS8, 12AT7, 6x4.
Accessory: 1 Output cable. Power
Supply: AC 50/60 cps 220—240 volts.
Dimensions: 215 x 170 x 140mm. Net

Weight: 3 Kgs. $62 50 p.p. s2.00

TE-15 TRANSISTOR GRID DIP METER.
SPECIFICATIONS: Transistors: 3 and 1
diode. Meter: 500uA F/S. Battery: 9 volts
PP3. Dimensions: 180 x 80 x 40mm.
Weight: 730 9. Frequency Range: 400 kc/s
— 280 mc/s with 6 coils; A coit 0.44—1.3
mc/s; B coil 1.3—4.4 mc/s C coil 4—14
mc/s; D coil 14—40 mc/s; E coil 40—140
mc/s; F coil 120—280 mc/s.

$39.50 p.p. $2.00

FS5SWR AND R.F. POWER METER.

Power Range: 0, 10W, 100W (2 ranges).
SWR: JSp i.3. Freq. Response:
3MHZ—150MHZ. Suitable Connector: M
type. Impedance: 50 ohm, 75 ohm.
Dimensions: 160 x 85 x 98 mm. Weight:

750 9- $29.50 p.p. $2.00 P
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A beautiful combination
of components that were
made for each other.

If you want a perfectly matched combination of stereo components without spending
hundreds and hundreds of dollars and having your house look like a recording studio, it's hard
to go past the Toshiba SX 150 C.

Each piece was designed with the other components in mind.

The receiver has all the features you
would expect from separate units. A pre-
amplifier, power amplifier and tuner all in the
one space-saving unit. The performance is

something that has to be experienced to - \
be really appreciated. \
The high-precision turntable is semi- \

automatic in operation with an MM phono cart-
ridge and an S-type tone arm. The two-way
speakers give superb reproduction with <~ \
beautiful highs and lows divided between : '
tweeter and woofer.

And if you buy two more speakers
you can enjoy speaker matrix 4-channel
effects at the flick of a switch.

All-in-all, the SX 150 C is a sen-
sible combination of beautiful units put
together by the company with its feet
on the ground and its thoughts on

tomorrow.
Specifications
2/4 channel speaker matrix. woofers and Z x 5 ¢cm Toshiba SX150C
AM/FM/LW-FM stereo tweeters. Dimensions of $319 recommended retail price
receiver with output of 6 watt receiver 450 mm (W), 331 mm AR201 Audio Rack—Optional extra

x 2 (RMS at 8 ohms). (D), 110 mm (H). player
Turntable is belt driven from 450 mm (W), 350 mm (D),

4-pole synchronous motor. 180 mm (H), speaker 280 mm

Aluminium die-cast turntable. (W), 170 mm (D), 468/r1n2m/(H)

S-type tone arm. Two-way Power Source is 11 0

speakers comprising 2 x 16 cm  220/240 V AC, 50/60 Hz Goshiba

Price and specifications subject to change without notice. In Touch WIth Tomorrow

TS7756



ETI data sheet

2N 3638 & 2N 3638A pnp high current switches

The 2N3638 and its higher gain
version, the 2N3638A, are silicon

OUICK REFERENCE DATA planar epitaxial transistors for high-
Total power dissipation at 25°C case temperature max. 0.7 W* cuu"ren.t SW|.tCh|ng circuits. The tOtal
Total power dissipation at 25°C ambient temperature max. 0.3W* swntchlng time at 300 mA is 245 ns
Collector-base voltage Vego max 25V 3 3 i
Collector-emitter voltage Vces & Veeo max 25 v or faster. The gains are hlgh 67
Emitter-base voltage Veso max 4V (tYp) and 130 for the 3638 and
Collector current max. 500 mA 3638/_\, respectively. The power
2N3638 2N3638A dissipation is 0.7 for the 2N types, or
DC pulse current gain hre typ. 67 130 1 W for the PN3638 & PN3638A.
Pulsed collector saturation voltage Vg (sat) typ 0.38 v 0.38 v
Collector-emitter sustaining voltage Vceo (sust) min. 25V 25V
Collector-emitter breakdown voltage BVces min. -25V 25V 2N3638 & 2N3638A Collector saturation
Collector-base breakdown voltage BVceo min -25 V -25 V voltage versus collector current.
Turn On time ton typ. 28 ns 28 ns § == T T
Turn off time tOFF typ. 110 ns 110 ns e = W0igH "
High frequency current gain (f = 100 MHz) heg typ. 19 19 o 0l
Common-base, open-circuit output capacitance Cobo typ. 6pF 6 pF 2
Common-base, open-circuit input capacitance Co00 typ. 18 pF 18 pF :
Base-emitter saturation voltage {pulsed) g
0-S0mA l-28mA) Vee Gat) S LA H
Base-emitter saturation voltage (pulse -]
) = 300 mA. | = 30 mA) Vge (sat) typ 1.25v 1.25 v 3
Emitter-base breakdown voltage BVego min -4 vV -4V g
Collector reverse current Ices typ. 0.1nA 0.1 nA § }
Cotlector reverse current (650C) lces (650C) typ. 0.002 ua 0.002 uA 3 b
0. .
* The max. power dissipation of the PN3638 is 1 W and 0.625 W 3 WI il
X o,m} B0 01 G 1 1)
1.0 10 100
COLLCTOR CURRENT - mA
o 2N3638 dc pulse current gain versus 2N3638 & 2N3638A input and output
2N3638 Collector characteristics. collector current. capacitance versus reverse bias voltage.
100 B — YV
« B°C
K z ™
3
= £ i
= £ o =
3 3 ¥
g ] &
3 8
& » 2.0t
o Ldg J o L )
10 -2 0 -© 50 0.1 1.0 i 500 0.10 1.0 10
Ve - COLLECTOR VOLTAGE - VOLTS Ic - COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE - VOLTS
2N3638A dc pulse current gain versus éle\*l%dsggr;‘necnons for the 2N3638 and
2N3638A Collector characteristics. collector current. :
Hiad I'TMRRA 7 B 1 1 1 I I f————c ocC
——————b ob
] H e
3 o€
z z
§ g Lead connections for the PN3638 and
I3 o PN3638A.
g H —
-1 2 —s
p L
o1 o 0 o s e o
Vep - COLLECTOR EMITTER VOLTAGE - VOLTS COLLECTOR CURRENT - mA S — b5
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2N 3641,42 & 43 npn class-C RF ampilifiers
and high current switches

Total power dissipation at 25°C case temperature
Total power dissipation at 250C ambient temperature
Collector-base voltage

Collector-emitter voltage

Emitter-base voltage
Amplifier power gain (f
Collector efficiency {f

30 MH2)
30 MHz)

Hinh frequency current gain {f - 100 MHz)
DC pulse current gain {} = 150 mA, V = 10 V)
DC pulse current gain {1 = 500 mA, V = 10 V)

Turn on time
Turn off time

Cotlector-base breakdown voltage

Collector-emitter sustaining voltage
Emitter-base breakdown voltage
Output capacitance

Collector saturation voltage (1
Collector saturation voltage ()
Collector reverse current
Collector reverse current (650C)

150 mA, | ~ 15 mA)
500 mA, | - 50)

QUICK REFERENCE DATA

2N3641
2N3643 2N3642
max. 0.7W" 0.7W"
max. 0.35wW* 0.35wW*
Veso max. 60V 60 v
Veeo max. 30V 45 v
Veso max. 5V 5v
PE typ. 12dB 12 dB
n typ. 75 7¢
hee min. 2.5 25
2N3641
2N3642 2N 3643
hee typ. 75 220
hee typ. 62 12
ton typ. 14 ns 14 n
loFF typ. 80 ns
BVego min. 60V 60 V
2N3641
2N3643 2N3642
Veeo (sust) min. 30V 45 v
BVeg min. 5V 5V
C max 8 pF 8 pF
Y {sat) typ. 013V 0.13 Vv
Veg lsat) typ. 035V 035V
max. 0.05A 0.05 A

(650C) max. 1A 1 4

*Note: The max power dissipation of the PN3641.3 series 1s 1 W and 0.625 W

2N3641 & 2N3642 Collector characteristics
active region.

COLLECTOR CLRRENT — mA

COLUCTOR L MITTER YOLTAGE - VOLTS

Collector saturation voltage versus collector

current.
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2N3643 Collector characteristics active
region.

COLLECTOR CURRENT = mA

ce ~ COULECTOR-EMITTER VOLTAGE - VOLTS

Pulse dc current gain versus collector

current.
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The 2N3641-3 series covers silicon
planar epitaxial transistors recom-
mended for use in class-C RF amps
and high current switches. They deliver
700 mW of RF at 30 MHz (typically).
The PN3641-3 series is electrically
identical in all respects except the
transistors deliver a typical maximum
power of 1 W at 30 MHz (and they do
run a little hotter). Total switching
times, for all types, are typically 94 ns
at 300 mA.

Contours of constant gain bandwidth

product.
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Lead connections for 2N3641, 42, 43.
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arpLieo)| THE ELEGTRONIC MAILBOX

TECHNOLOGY | p o gox 355 HORNSBY, 2077
PTY. LTD.| phone: 476-3759

Electronic Components by Post

,Wé/ae yﬁll euerx WJG/K((/(IF4y e are fle /é&/ﬂd/ﬂ@mf

mail arxder doecxce a/ olectrarie can%onmﬁ n g/%déxa//éa.? o

STEP1 COMPARE OUR PRICES. PLEASE NOTE THESE PRICES INCLUDE SALES TAX
POSTAGE AND PACKAGING. THERE IS NOTHING ELSE TO PAY.

TTL SERIES

7400 Quad 2-input Pos. Nand Gate .35 : 7470 Gated J-K Flip-Flop .50
7401 Quad 2-Input Pos. Nand Gate with O/C 17472 J-K Master-Slave Flip-Flop .60
Outputs .35 : 7473 Dual J-K Master-Slave Flip-Flop .90
7402 Quad 2-Input Pos, Nor Gate .35 : 7474 Dual D-Type Edge Triggered Flip-Flop .90
7403 Quad 2-Input Pos. Nor Gate with O/C 1 7475 Quadruple Bistable Latch 1.00
Outputs .35 : 7476 Dual J-K Master Slave Flip-Flop
7404 Hex inverter a0 3 W/Preset & Clear .80
7405 Hex Inverter with O/C Outputs .35 ¢ 7480 Gated Full Adder 1.70
7406 Hex Inverter Buffer/Driver 30V Output .60 : 7482 2-Bit Binary Full Aader 1.80
7408 Quad 2-Input Pos. and Gate .35 . 7483 4-Bit Binary Full Adder (Lock Ahead
7409 Quad 2-Input and Gate with O/C Outputs «35 & Carry) 1.40
7410 Triple 3-Input Pos, Nand Gate .35 : 7486 Quad 2:Input Excluslve-or Gate .60
7413 Dual Nand Schmitt Trigger .85 : 7489 64 Bit Ram 3.50
7417 Hex Buffer/Driver .60 ! 7490 Decade Counter .80
7420 Dual 4-Input Pos. Nand Gate .35 : 7491 8 Bit Shift Register 1.20
7426 Quad 2-Input .80 : 7492 Divide-by-twelve Counter .80
7430 8 Input Pos. Nand Gate ) 1 7493 4-8Bit Binary Counter .80
7437 Quad 2-Input Pos. Nand Buffer .60 : 74121 Monostable Multivibrator .60
7440 Dual 4-Input Pos. Nand Buffer .35 1 74123 Dual Retriggerable Monostable
7441 BCD-To-Decimal Decoder/Driver 1.20 ¢ Multivibrator W/Clear .85
7442 BCD-To-Decimal Decoder 1.00 : 74153 Dual 4 to 1 Line Selector 1.50
7447 BCOD-To-Seven Segment Decoder/Driver, : 74154 4-Line-to- 16-Line Decoder Multiplexer 2.60
15V Outputs 1.50 : 74164 8-Bit Shift Register (Serial In,
7448 BCD-To-Seven Segment Decoder 1.50 : Parallel-Out 2.40
7450 Exp. Dual 2-Wide 2-Input and-or-invert : 74165 8-Bit Shift Register (Parallel/Serlal-In,
Gate .35 ¢ Serial-Out) 2.40
7451 Dual 2-Wide 2-Input and-or-Invert Gate 35 : 74192 Presettable Synch, Decade Up/Down
7453 Exp. 4-Wide 2-Input and-or-Invert Gate 85 I Counter 2.00
7454 4-Wide 2-Input and-or-Invert Gate .35 : 74193 Presettable Synch, 4-BIit Binary
7460 Dual 4-Input Expander 35" & Up/Down Counter

¢ LINEAR
4000 Dual 3 input Nor Gate with Inverter .35 : 301 Op Amp mDIP

4001 Quad 2 Input Nor Gate .35 !
4002 Dual 4 Input Nor Gate .35 : 307 Op Amp mDIP -70
4006 18 Stage Static Shift Register 2,75 : 308 Op Amp mDIP 1.80
4007 Dual Compliimentary Pair Plus Inverter .40 : 309 Voltage Regulator TO3 2.50
38(1)?) :ex gu:;er wverlﬂng)“ ) %.88 i 324 4cguad Op Amp DIP 3.20
ex Buffer (Non Inverting o { +
4011 Quad 2 input Nand Gate 351333 Quaa comparator DIb oo O 350
4013 Dual D FRafFion with Resot 122 | 340-5V Voltage Regulator (7805 equlvalent) T0220  2.25
4014 8 Stage Shift Register 2.75 ! 340 -6V Voltage Regulator (7806 equivalent) T0220 2.25
4015 Dual 4 Stage Shift Register 2.50 : 340 -8V Voltage Regulator (7808 equivalent) T0220 2925
4016 Quad Bilaterial Switch 1.00 : 340-12V Voltage Regulator (7812 equivalent) T0220 S
38}; grzcs:?faggulggg{ég:;'q?a,, St %’SS i 340-15V Voltage Regulator (7815 equivalent) T0220 .25
4019 Quad and/or Select éate 100 : 340-18V Voltage Regulator (7818 equivalent) T0220 2.25
4020 14 S unter D y i 340-24V Voltage Regulator (7824 equivalent) T0220 2.25
4051 5 Shank Btasie Srut 'éle‘:,?;te, 832 i 379 Dual 6 Watt Audio Amplifier SPECIAL DIP  6.25
38%% ?l;llclje'by etcBour:jteGr with 8 Decimal Outputs 2.%5 : 380 Audlo Power Amplifier DIP 1.75
riple Input Ban ate 45 : 381 Low Nolse Dual Pre Amplifier DIP 2.00
gg%g _7',?'79937'99'5 rga'g B'"a'y Counter/Divider 2~Zg i 382 Low Noise Dual Pre Amplifier DIP 2.00
2057 Dusl 3K Fiip Flop 158 i 386 Low Voltage Audlo Power Ampliifier mDIP 1.80
4028 B8CD/Decimal Decoder 2.50 : 536 FET Op Amp TO18 5.00
4029 Presettable Up/Down 4 Stage Counter 2.75 @ 540 Power Drive Amplifier TO18 2.95
3938 S SIONCRLGNS ou s megier 198 1 338 DFLOCL £
arallel In/Paralle ut Shift Register 2. . 556 Dual 555 Timer DIP .
4040 12 Stage Ripple Carry Binary Counter/Divider 300 65 -y g A et
4044 Quad Nand R/S Latch 2.45 : gee ) c :
4046 Phase Locked Loop 4.80 © Voltage Controlled Oscillator mDIP 2,75
4049 Hex Buffer/TTL Driver Inverter 1.00 : 567 Tone Decoder mDIP 3.50
4050 Hex Buffer/TTL Driver Non Inverter 1.00 : 709 Op Amplifier DIP .70
4060 14 Stage Ripple Carry Plus Oscillator 3.00 : 723 Voitage Regulator DIP 1.00
4071 Quad 2 Input or Gate A4S 1 741 Op Amplifier mDIP .65
4081 Quad 2 Input and Gate 45 3900 Quad Op Amplifier DIP 1.25
4416 Qauble Pole Double Throw Switch 3:29 : 3909 LED Flasher mDIP 1.20
ecade Counter, egment Decoder/Oriver 3 : k
4449 Economy Hex Ir/wertgr g .45 i TCA220 Quad Op Amplitier DIP 2.20
BCD/7 Segment Decoder/Latch 2.65 MC1310 FM Stereo Demodulator 3.75

STEP2 TRY OUR RETURN OF MAIL SERVICE AND BE CONVINCED *
3 @y— %a/da 7¢’z¢e a 70/ dcsecacend an arders a/f?f arx mare.




| (lbitored FM TUNER

THE FM TUNER KIT YOU HAVE WAITED FOR

controls. The actual
dial’’ display mounted behind the front panel.

able as a complete kit or assembled and tested.

ETI 440 SIMPLE 25 WATT
AMPLIFIER

ETI534 STOPWATCH/
CALCULATOR

By special arrangement with N.S. Electronics we
are pleased to offer this NOVUS 650 calculator
together with the complete set of components
to build the ET| 534 Stopwatch/Calculator.
The kit includes a specially designed fibreglass
! printed circuit board with a silk screened
component overlay. With our unique STEP-
BY-STEP ASSEMBLY MANUAL and
TECHNICAL SUPPORT virtually anyone
can build this exciting and useful project.

We thoroughly STILL
recommend it
for beginner $16'75
or professional.
" - A&TS$21.75
Post free

FULL TECHNICAL SUPPORT AND WARRANTY SERVICE
All Applied Technology HOBBY KITS are covered by our
exclusive 90 days warranty against faulty components and
packaging (full details with each kit).

Yet another exclusive is the full technical support service.
If you are unable to make your HOBBY KIT operational,

help is just a phone call or a letter away. |f you do have to
return any KIT for factory attention, it will be repaired for a
nominal service fee.

All Kits on display at our factory showroom.
Hours: 9 - 5 weekdays, 9- 12 Sat.
Phone: 476-3759

EUEGUEIIE HOBBY KITS

To-days Technology for Your Enjoyment

— high quality push button varicap FM stereo tuner

The ETI 740 is a novel design for an FM tuner which achieves high perform-
ance and eliminates the critical setting up required with many other tuners.
The front end is a ready built pre aligned module which then feeds CA3089 |F
and demodulator integrated circuit via ceramic filters. The CA3089 provides
AGC, AFC muting as well as signal strength and tuning meter drive voltages.
Temperature compensated varicap tuning allows stations to be selected either
by a ten turn tuning'potentiometer or by a choice of three preset push button

requency selected s displayed on the unique ‘“‘electronic
he stereo decoder is based on
a well proven integrated circuit phase locked loop which is followed with
active filters to remove subcarrier harmonics and ‘“‘birdies’’. A LED stereo
beacon indicates when stereo transmissions are being received. The specially
designed transformer has a built in electrostatic shield. The ETI 740 is avail-

sets new standards of performance

KIT PRICE

$120-00

Plus $6.00 Freight & packaging

{assembled & Tested $155)

Designed by the ETI Team the International 440 is a remarkable
combination of high performance, easy construction and low
cost.

We offer our own exclusive step-by-step assembly manual, the
choice of buying individual packs or the full kit and a really
good tooking Walnut Veneered Cabinet that guarantees you a
professional finished product anyone would be proud to own.
For pack prices, see December ETI.

With our full Technical support and Warranty Service (see below)
you just can’t fail to build this kit!

$85-00 Assembled and Tested $115 nett

nett Both plus $6 freight and packaging

ETI 704 CROSS HATCH/DOT
GENERATOR

= = 4

This incredibly popular project now
given the HOBBY KIT treatment.
Pre drilled/screened front panel
Fibreglass PC Cortponent Overlay.
Pre-wound coils.
— Sockets for all IC's.
Complete to last detail including
solder and hook up wire. Full warr-
anty support applies. {Doesn't in-
clude battery.)

Delivered free in Australia

$27-50 ...
[ ¥ ® N =k =& =B B N |
r 109-111 Hunter Street. \
‘ APPLIED| HORNSBY. N.S.W. 2077
TECHNOLOGY
PTY.LTD.

Phone (02) 476-4758 I
P1BASEISUPDIY) «.«vveo e emmmsiains sv- oamb bsaitimanees s iovs’ o chosmmiiiamns b SIS I

Open Saturday morning

Enclosed is my Cheque/Postal Note/Money Order for $ .............
made out to APPLIED TECHNOLOGY PTY. LTD.

(PLEASE PRINT CLEARLY) I
................................................................. P/C
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NEW FROM
O\

IVIAGNAVOX
MV-50 LOUDSPEAKER SYSTEM

with full 50 WRMS Power Rating containing 10 woofer, 6 mid range, 2 Dome Tweeters.

- FOR FURTHER INFORMATION

MAGNAVOX (AUSTRALIA) PTY. LTD.

6-12 O'RIORDAN ST., ALEXANDRIA, NSW 2015. Phone 699-4506
OR YOUR LOCAL HI-FI AGENT




Project 514B

Versatile flash trigger

This flash trigger sets off any standard electronic flash unit a predetermined and
adjustable time after a specific change in light or sound has occurred

DURING THE PAST FEW YEARS WE
have received many requests to publish
full constructional details of a light and
sound operated photographic flash
trigger that would be cheap to build,
versatile in use and small enough to slip
into the pocket or camera bag.

So here itis. .. it can be triggered by
any sudden change in light or sound to
photograph any related transient
phenomena. It has innumerable appli-
cations in specialised photography,
science and industry.

The device will set off any standard
electronic flash unit a pre-determined
time (adjustable between five milli-
seconds and 200 milli-seconds) after a
sudden change in ambient light or
sound. The magnitude of the change
required to trigger the unit is also
adjustable.

The light triggering facility enables the
trigger unit to be used as a slave flash.

CONSTRUCTION

Solder all components onto the
printed circuit board — with the ex-
ception of the LDR and potentiometers
RV1 and RV2. Ensure that capacitors
C1 and C3 are correctly orientated
see overlay drawing.

Note that there are two possible lead
configurations for the BC558 — Philips
use a different configuration from other
manufacturers — both types are shown
at the bottom of the main circuit
drawing.

Solder short lengths of tinned copper
wire onto the potentiometer terminals -
insert ends into the pc board and locate
as shown.

Don’t solder the leads though until
the final position of the potentiometers
relative to the rest of the assembly has
been established.

When assembling the potentiometers

onto the front panel space the potentio-

meters away from the panel by two
washers 01 each potentiometer.

Locate the LDR so that the light
sensitive ¢rid is lined up with the hole
in the front panel of the unit.

Finally mount the switch and micro
phone socket onto the front panel
and wire them to the pc board and
battery clip as shown in the component
overlay.

A synchronization extension flash
lead must be purchased to suit the
camera in use. Remove the unused
connector from the end of the lead
and solder the lead to the board as
shown in the overlay.

ELECTRONICS TODAY INTERNATIONAL — MAY 1976

OPERATION

To use the unit in the sound operated
mode simply plug the microphone into
the socket provided and connect the
unit’s flash lead to the camera.

Switch on SW1 and adjust RV 1 so
that the flash is not triggered by ambient
noise, but will be triggered by the event
to be recorded — i.e. gun firing, hands
clapping, glass breaking, etc.

In most circumstances the stop-action
photography must be done in a dark
room with the camera shutter open, or
if only black and white film is used —
using a red safelight.

Assume for example that you wanted
to photograph a bottle at the instant it

n



Versatile flash trigger

N

Circuit diagram of complete unit.

PARTS LIST ETI 5148

Resistors

R1 -
R2 —
R3 -
R4 -
R5 -
R6 -
R7 -
R8 -
R9 -
R10 -

5% %a W

wwowgL Swww

WW W oo www
W w W
XXX e e A X

Potentiometers
RV1 —
RV2 -

2 M log rotary
50 k lin v

Capacitors
C1 = 33 uF 10 V electro

c2 - 0.0047 uF polyester

c3 - 4.7 UF 16 V electro

Cc4 - 0.1 UF polyester

Seniconductors

Q1 - transistor BC558 or
similar

D1 — diode IN914 or similar

I1IC1 - integrated circuit LM301

SCR1 - SCRC106 D1

Miscellaneous

LDR1 - Philips

PCB - ETI 5148

SWi1 - switch spst

3.5 mm phone jack
plastic box, flash cord, microphone,
battery and battery clip.

SW1 +9V
RV1
2M
~a R2
~= S LDR1
3.3k "6
10k
R4
100k c3 TO FLASH
3
0.0047 ¢ AAAA—9— a.7uF RS GUN
INPUT uF ( ¢ 18V iy e —— 0
L T Ic1 \01
Vig ¢ LN tm301_~5 1% /BCS58
2 c o
I‘—ﬂ - AAA— 4
RS / R7 ?:23301
+ —
~1.cl 4.7k D1 3.3k ca 97T«
33uF IN914 0.1uF
0V L 1.
— 1l
R1 R3 R9 R10
3.3k 3.3k RV2 3.3k 3.3k
50k ov
. —0
c106D1 —— - +
s BC558 '
Z‘Eo BCS558 PHILIPS S
k . . ONLY )
.a[=f, 62 ) I = be=s 1N914
lec = 3¢ £

HOW IT WORKS

Basically the microphone triggers the IC
monostable circuit which subsequently
triggers an SCR, and hence the flash,
after a time delay. This delay is
adjustable by varying a monostable
on-time — from 5 milliseconds to 200
milliseconds.

Integrated circuit IC1 is an LM301A,
This is a dc differential amplifier with a
high gain — typically 25 000. The output
swing of the |C with a9 volt dc supply is
of the order of 6 volits, and this is
obtained with an input swing of only 24
microvolts. This makes the IC ideally
suited for use as a comparator and is the
mode of operation utilised in our circuit

Due to the very high gain and the
relatively large input signals normally
encountered, the IC is almost always
either fully cut off or fully saturated.
The linear region is very narrow and is
not utilized in this circuit,

The two inputs of the IC (pins 2 and
3) would be at the same potential were it
not for the bias current supplied through
RV 1. This raises the voltage at pin 2 of
the IC by 10 mV or more above pin 3
depending on the setting of RV1, The IC
will therefore normally be fully
saturated and the output voltage will be
low.

Transistor Q1 is normally held on by
the current through RV2, and its
collector is high.

When an audio signal from the
microphone produces at pin 3 a level
exceeding that set on pin 2 by RV1, the
IC will rapidly change state and its
output will go high.

The front edge of this transition turns
off Q1 via C3. The collector of Q1 will
fall, D1 becomes forward biased and
pulls down pin 2 to about one volt — the
IC output is maintained in its high state.

After a time — determined by the time
constant of C3 and RV2 — Q1 turns on
again allowing the IC to revert to tis
normal low output.

The output signal from Q1 s
differentiated by C4 and R10. The
positive pulse which occurs at the end of
the delay period, triggers the SCR and
fires the flash.

When the microphone is pulled out
LDR1 and R1 are placed in circuit.
When the light falling on the LDR
suddenly increases, the resistance of the
LDR falls and the voltage across R1
increases. This increase is passed via C2
to pin 3 of the IC triggering it if it is
above that on pin 2.
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is broken by a stone from a catapult.
The equipment, catapult and bottle are
set up initially in the light and tested to
confirm correct function and sequence.

A test film is then shot using an ar-
bitrary setting of the delay in the now
darkened room. This is done by opening
the shutter, firing the catapult and then
closing the shutter before turning on the
lights. (Although shooting a bottle in
the dark may seem difficult — with a
little practice it is surprisingly easy. But
do wear eye protection).

A run through the test film will show
whether the chosen delay was correct. If

too short, the bulb or bottle will be
photographed before actually breaking
up — if too late the action will have pro-
gressed further than needed or wanted.

Further pictures should then be taken,
varying the time delay to bracket the
actual delay that is now estimated as
correct. With a little experience you'll
be able to estimate the required delay
accurately.

(Don't forget to get in a good supply
of bottles).

As the flash duration is typically 1000-
2000th sec, high speed action can be
frozen as our lead picture shows.

O LIGHT-sounD O
FLASH TRIGGER
°
OFF ° ¢
5 O
on MIN @ ® pmax
SENSITIVITY
100
°
0150
S0e
O = () om
c.
M 5@ @250
DELAY ms
0 eti b14B o

TO FLASH

GUN

To use the unit as a slave flash simply
unplug the microphone. This automat-
ically places the built-in light sensor in
circuit — adjust the sensitivity so that
the_unit'is triggered out by the master
flash when it is operated. In this partic-
ular application the delay should be set
to minimum for use as a slave flash.

Or some delay may be used to obtain
a time sequence exposure. Note that the
minimum delay is 5 ms and hence the

unit cannot be used as a slave flash
for extremely fast action without a

double exposure occuring. @

LDR1

MIC

KITS for this project are available from:
Nebula Electronics Pty Ltd
15 Boundary Street
Rush cutters Bay 2011

KITYT . ... o ii i $14.99
Contains all parts except battery and
flash cable

R0V 6 6 6 00000000000 $22.30
This is a complete unit built and tested,
and includes battery and flash cable.

Both prices are inclusive of postage &
packing and sales tax.

=

N
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Follow this diagram to mount components and for interconnections.



MERCEDES. VOLVO. LUXMAN.
SPECIFICATIONS ARE JUST THE START ‘OF THE FEELING'

Luxman L 100 integrated stereo amplifier.

You don’t rush into building a
$1,000* amp. And you don't rush
into buying it.

You take your time,
and ‘feel’ it.

Luxman believes that certain performance
parameters of an amplifier; those not evaluated by
the normal tests in universal use, are directly
responsible for differences in sound quality.
Accordingly, Luxman has adopted a combination
of objective and subjective evaluation, including
audition by highly qualified listening panels. It
takes a little longer (but then Luxman is likely to
spend a year designing a fascia panel); but when
you are through, you know it doesn’t just work
right; it feels right.

By all means, start with the specifications of
Luxman L100; like 110 watts per channel at 8
OHM load from 20 Hz to 20 KHZ, with less than
0.05% total harmonic distortion.

Consider the special concern for low phase
shift and stability to minimise distortion; the
exclusive ’'Linear equaliser’, the worlds first ‘touch
mute circuitry’ to reduce volume instantly, and so
on, and so on. But then, have a ‘test drive’; a good
long one. It's the only real way to get the ‘total
feeling'.

Luxman R 1500 AM/FM stereo receiver.
We'll never make a ‘cheap’

amp., but we do make less
expensive ones.
And we're very proud of them.

Luxman R800 AM/FM stereo receiver.

If you feel you don't need 110 watts per
channel, consider Luxman R1500 which provides
75 watts, or Luxman R800 at 40 watts; and still
maintain total harmonic distortion at 0.05%. Or
any other fine amp. from the comprehensive
Luxman range. What we don‘t leave out, is the way
we go about designing them — with a dedication to
build exceptionally fine pieces of equipment.
Available from:
oN.S.W.: M & G Hoskins Pty. Ltd.,, (Showroom) 400 Kent St.,
Sydney 2000. Telephone: 559-4545' & 559-3693. e QLD: Stereo
Supplies, 95 Turbot St, Brisbane 4000. Telephone: 21-3623. @ S.A.:
Challenge Hi-Fi, 96 Pirie St, Adelaide 5000, Telephone 223-3599.
o TAS.: Audio Wholesalers Pty. Ltd., 9 Wilson St, Burnie 7320,
Telephone: 314111 e VIC.: Encel Electronics Pty, Ltd,, 431
Bridge Road, Richmond, 3121 Telephone: 42-3761. e W.A,: Alpert

TV & Hi i, 282 Hay St, Perth 6000. Telephone: 25-2699.
® A.C.T.: Duratone Hi-Fi, Cnr, Botany St & Altree Crt, Phillip
2606, Telephone: 82-1388.

Sole Australian Distributors:

INTERNATIONAL DYNAMICS (AGENCIES) Pty. LTD.
23 Elma Rd., North Cheltenham, 3192, Melbourne — 95-1280.

* Prices vary.

ULTIMATE HIGH FIDELITY STEREO COMPONENTS

DXV AN

SPECIFICATIONS ARE JUST THE START ‘OF THE FEELING'
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Brishane’s newest
self-serve retail
electronic

components centre

(and at

Woolworths Arcade
95 Latrobe Terrace
PADDINGTON. 4064
P.O.Box 118
PADDINGTON. 4064
Phone: Brisbane (07) 36 1878
Parking 200 Cars.

City Bus Stops Front Door.
Trading Hours

(8.30 am — 5.00 pm Mon.-Fri.
8.00 am — 11.15 am Sat.)

competitive prices!)

ECHNI

Addressed 9"
envelope for
price list.

ARTS

Send Stamped

EChniparts...

We possibly carry the largest range of
semiconductors available anywhere In
Australia to the enthusiast, including:

® Transistors, Power, General, FET, UJT.
Over 150 types stocked.

® Diodes, Power, Signal, Zener

® |ntegrated Circuits: Linear, Timers,
Audio, Op Amps, FET Op Amps,
Regulators.

® Integrated Circuits TTL, Standard TTL,
Low Power, Schottky, High Speed

® |ntegrated Circuits CMOS, 4000 series
and 74C series.

® Integrated Circuits MOS, Shift
Registers, ROM, RAM, Clock Circuits.

® Special 1.C.’s, Temperature Transducers,
Display Drivers.

® Optoelectronics; Displays, LED Lamps,
Opto couplers.

PLUS A wide range of Resistors, Pots,
Capacitors, Transformers, Hardware,
Audio Connectors, Knobs, Tools, Cables,
Heatsinks, Meters, Switches etc

x4~

3

=
wattmaster - makes sound sense
Portable Stereo RADIO/CASSETTE Recorder Model PST

Features: -

e Operates from 240V, self contained dry cell
batteries or from car battery 12V DC

e With clip off removeable speakers for full stereo
effect.

e AM — FM — FM stereo and SW radio.

e Automatic frequency control on FM radio.

e 2 built-in microphoncs plus 2 external

e Recording level meters, battery test indicator, radio
tuning meter

e Sleep switch to turn off radio after preselected
time.

e Separate input and output volume controls for each
channel.

o Memory system to allow for preselecting a point on
any tape and picking it up automatically

e Mixing facilities.

e Auto stop cassette mechanism

e Full controls on tape recorder section, including
pause button.

e Public address switch and input sockets.

\

WILSON MORGAN & ASSOCIATES
80 Victoria St-eet, Alexandria, 2015. Ph. 69-5841.

v
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DIGGING
FOR GOLD

A magnificent unit 2t the craziest discount
price. Auto Dolby noise reduction system
to assure distortion free seund repro
duction Life time guarantee on GX head
auto stop. hifi frequency response, tape

SURE BEATS

EUREKA! The
rush continues

at Mr Douglas’ |

hi-fi bonanza.

booming with
bargains.

46D DOLBY CASSETTE DECK

selector switch i volume recording level, O.LS switch 30.18.000 Hz

‘AKAI’ PROFESSIONAL 3 HEAD DECK

Previously discounted down to $259

4 track
Fons

derro &
operdtioe

EUREKA! TEAC 3300S

| SENSATIONALLY PRICED

f'
\
i

499

A profussiviat § bread reel (b teel Lape
dech at a non professignal price 3499
and you get the works 3 dyna
mically halanred matars 10§ spnals
tor 6 hour playing 4 tracks, 2 chan
nels. touch button controls with logic
cireuitty Stainless steel & sohd wal
nut housing. Features galore — even
remote control operation
TEAC 23005 — Similar to above but
with 7* spools 3 metors, 3 heads
touch button operation, bias & EQ
switches $399. And that's dynamite
Be quick

&)
;s ‘a:, LITTYYS

“AKAT GX 2300

- STEREO TAPE DECK

i

Yourk o you Busry! .
3 6N i with life s

‘ time gual, 3 swtor
Geth  aevsabonsily

s

.....0.C..“..”m..m.“........”.”“‘..”“.0.“‘“..‘...OQ.”“Q..““Q.Q.““OO%.““

dacmnted. 4 3eto and manual
sevenied pligdath Electrchl lesiher
teach sainile 4 tedtl 2 channels
Loy thas 9 07% wom & tutter

®
o

: HI-FI STRIKE OF THE YEAR!
:ATRON 3000 SYSTEM

@ From the Dist. of acoustic research |

13

;

GENERAL COLOUR TV

35

You can't beat the system Met this one at a
sencatimnal $3780 With suparbly designed AM/
FM hi-fi tuner amp. Built 10 quad & channei
synthesizer 15x ISW RMS Full range speakers
Auto return belt drive turntable. At just $378

it's RED HOT =

| Stereo cassette deck
with auto stop, pause
control

JENSEN SPEAKERS

Model 2's with 5 $I49i

scoop | SONY TC 121 r

year wairanty Were

$179. Hurry
QUALITY STERED  sony 57 70
WITH DOLBY. Norse reduction system AM/FM Stereo tunef

A scoop of top quality detks You'll
have to be quick $139 will cause a
stampede

Great sound Sensa-
tronal price Limited
‘number avarl

*107

"THE SET everyone’s talk/ng about!

34 UFH 8 VFH TUNER

4 FULL PAL ‘D' SYSTEM
445 mm somen (appras [A%). Black
matriz fube. $449 Wi dvhwery &
manufactertcs wareenty, ol $15
ristaiation. plus $35 Servis Samtract
drea‘ﬂd

LATEST ‘AKAI' AM/FM
TUNER AMP

Save $100 on
model AA 1040
40 x 40 Watts
RM.S. Hurry.

SANSUI 771 FM/AM

TUNER AMP
45 x 45 Watts RM.S

SELLS SOUND FOR LESS

191 BOURKE ST., MELBOURNE — 63 9321
338 GEORGE ST., SYDNEY — 25 3701
{Previously Palings bulldings opp. Wynyard Station)

329

369

0000000000 ”Q...”.......Qb’..Q..QQ..Q......QQQ..Q..“

TAPE SPECIALS
BASF C60 Chrome $1.30
AGFA C90 Super
Chrome $2.50
Memorex C90 $2.50
Memorex C30 Chrome $3.30

HI-FI PICK UP

CARTRIDGES
SHURE 55E $13
SHURE V15 Mk Il $65

STANTON 681 EEE
Full range of SONUS

v
[
v




Project 239

Breakdown beacon

An essential device for any car owner — this project doubles as emergency flasher

or trouble lamp.

THE BREAKDOWN BEACON IS A
dual purpose device. It stands about
115 mm high and can be used atop a
disabled motor vehicle as a flashing
warning to other traffic — a highly de-
sirable safety device. Alternatively it can
be used as a non-flashing trouble light
for finding and fixing faults at night. Its
three rubber-sucker feet will hold it to
the roof of a car, to the underside of a
bonnet, or to any other convenient flat
surface.

The circuit operates from the
vehicle’s battery and, as all electrical
parts are isolated from the metal case,
the same circuit can be used for cars
with either negative or positive earth
wiring systems. The beacon is fed from
a plug pushed into the cigarette lighter
socket — however as this plug is
polarised, a beacon with a plug for
negative earth cannot be used in a car
with opposite polarity unless the plug
connections are reversed.

CONSTRUCTION

The nicest thing about the construction
of this project is that first you have to
eat half a pound of jam, in order to get
the empty glass jar for the lamp housing.
Other, less tasty, good jars about 70 mm
dia. and 70 mm high with a twist off
cap would do. You'll need also a round
tobacco tin about 75-80 mm dia. and
30 mm high with a twist off cap. These
two parts make up the case.

First solder the lids of the jar and the
tin together, concentrically — outside to
outside. Then before fitting the batten
lamp holder fit the lamp to it and check
that it will fit inside the jar when the
jar is screwed into its lid. If it will, then
mount the lamp holder by three bolts
through both lids. Two of these bolts
should be longer than the third as they
will carry a piece of Veroboard. If the
jar is slightly too short to accept the
lamp holder and lamp — as was the case

Inside view of the
completed unit. Note
the plastic disc used
to replace the normal
airtight seal of the jar.
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Breakdown beacon

PARTS LIST — ETI 239 HOW IT WORKS
The circuit is an oscillator of a not very
R1 Resistor 4k7 Y% watt Lamp 12 volt automotive lamp 15 common type. It is not a multivibrator
R2 o 47k " candlepower double contact cap. as both transistors conduct at the same
R3 o ak7 " Lampholder — to suit lamp, batten time rather than alternately as in a
R4 " 68 " mounting, double contact bayonet multivibrator. Most "explanations’ of this
RS " 1k " catch type. (This is an electricians type of circuit state that the circuit
RV1 Preset pot 50k line not an automotive line. They oscillates by a regenerative action from
© Etectrolytic capacitor 10 UF at are used for pilot lamps). Q2 to Q1. This doesn’t really explain
least 15 volts Tobacco tin, jam jar, or similar. Nuts how it works, so perhaps the following is
Q1 Transistor PNP BC 178 or similar and bolts, hook up wire. a little clearer.
Q2  Transistor NPN T1 P33A orsimilar Lead to battery — 7 m speaker extension The setting of the pot RV1 is such that
SW1 small on/off slider switch, single lead. when power is first applied Q1 is turned
pole Cigarette-lighter plug. on slightly. By varying RV1 the circuit
can be made to ‘fock’ with the lamp on

or off. In between these extremes the
circuit oscillates. The setting of RV1 is
not critical.

As said above, when power is applied
~ -0 Q1 turns on slightly. Current through Q1

+12V TO feeds into the base of Q2 and turns it on.
LAMP LIGHTER Capacitor C charges through R1, R3 and
}g::/p PLUG Q2. This increases the current through
DOUBLE R1 and so lowers the voltage at the base
CONTACT of Q1 thus turning it on harder — hard
BAYONET enough to turn Q2 full on and light the
CAP lamp.

As C charges, the voltage at the base of
Q1 rises and so tends to turn Q1 off,
thus reducing the base current in Q2 and
hence the current through the lamp. This
increases the voltage across Q2 quite
rapidly. As the voltage across the
capacitor cannot be changed rapidly, the
increase of voltage across Q2, i.e. the
Q2 voltage change at the coliector of Q2, is
TIP33A transferred through the capacitor to the
base of Q1 — so turning it off. This turns
Q2 hard off. The voltage at the collector
of Q2 then rises rapidly to 12 volts, so
the voltage at the base of Q1 is forced up
through capacitor C, turning Q1 hard
off,

Capacitor C then discharges round R1,
the lamp, and R3 until, when fully
discharged, Q1 turns on slightly and the
cycle is repeated.

The switch SW1 (connected across Q1)
is used to disable Q1 and so give a steady
tight when SW1 is closed.

4

R1
4ak?

R2
47k

RV1
50k

@

Ol

Circuit diagram of the Breakdown Beacon.

COPPER SIDE

7O LAMP

A

B
COPPER STRIPS
RUN LEFT TO RIGHT
ONE CUT IN
COPPER AT B?7

: ONE CUT AT B7

|
NI

. . L] L] .
e o o o o s|le o o o e e s e |
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TO BATTERY —Ve

Only one break in the Veroboard copper pattern is required — as
shown in this diagram.
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in the prototype — then cut a hole for
the lamp holder through both lids, and
fit the tamp holder so that its flange
finishes up inside the tobacco tin.
Spacing washers may be added if neces-
sary. Again the lamp holder is secured
to the lids with one short and two long
bolts.

The electronic part of the beacon is
constructed on 0.1 inch matrix
Veroboard 45mm x 36 mm. Only one
break needs to be cut in the copper
strips — between the two leads of
capacitor C. Only the outer legs of
RV1, which is a medium size
preset, are passed through the
Veroboard. The centre leg is connected
to either outer leg above the board and
the excess cut off. Note that all resistors
except R5 are vertically mounted. The
upper end of R4 is soldered straight on
to the base terminal of Q2, and the
upper end of R3 is soldered straight on
to the collector. A wire is also run from
the collector terminal of Q2 through
the board to the strip below it.

Another wire is run from the emitter
terminal of Q2 to the negative rail which
is the copper strip just below.

The Veroboard is mounted into the
case below the lamp holder, using two of
the lamp holder mounting bolts.

The switch SW1 is mounted on the
bottom of the tobacco tin where it is
out of the weather. The switch must be
positioned such that it does not clash
with the components on the Veroboard

when the tobacco tin is screwed together.

The long twin-lead to the battery is run
through the bottom of the tin (to pre-

vent moisture entering) and connected
to a cigarette-lighter plug taking care to
wire with a polarity to suit the car
system (positive or negative earth).
Speaker extension lead is good for this
purpose as it has polarity marking.

Itis likely that the operation of solder-
ing the two lids together will have de-
stroyed the air-tight seals in the jar and
tin; they shou!d be replaced with a
disc in the tin and a ring in the jar cut
from fairly heavy plastic sheeting.

TESTING

Before connecting up make sure that
switch SW1 is open — otherwise the unit
will not flash.

Connect the unit to the battery by
inserting the plug into the cigarette
lighter socket. It may now be found
that RV 1 needs some adjustment to
make the circuit operate correctly, so
don’t be disappointed if the lamp does
not light at first or alternatively, stays
on all the time. The flashing rate may
be altered by changing either C or R3 if
thought necessary. About 70 to 100
flashes per minute is right.

The value of R4 shown in the circuit
was selected to suit the transistor Q2
used in our prototype. |f the lamp
lights at less than full brilliance then R4
may be reduced until Q2 saturates and
the lamp is turned on fully.

USE

The illustration shows the prototype
with a clear glass ‘lens’. This is ideal
when the beacon is used as a trouble

light — turned permanently on. However,

The completed board.

if it is thought desirable to have an
amber or red colour when the beacon is
flashing, then it is a simple matter to
make a sleeve of suitably coloured
material to be dropped inside the jar.

A simple inexpensive project with an
intriguing circuit — and it may save you
a lot of trouble! Make one.

% EMONA

enterprises

NEW — UNIQUE!
EMONA E-4 ALL ELECTRONIC
AM/FM STEREO OIGITAL CLOCK

RAOIO
|.

$79.95 (inct. s.T.) —

(P & P: Interstate by reg. air mail or
IPECAIR $6.50. Within NSW $3.50)

E-4 is a 24 hour dig. clock radio. It has
all the features of E-2, plus:

FM stereo; more output power; sliding
balance, tone and volume controls;
stereo headphone jack; stereo indicator;
phono jack and external aerial
connection.

~oa

21 Judge St., Randwick,
N.S.W. 2031. Phone: 399-9061.

EMONA E-2 ALL ELECTRONIC
AM/FM OIGITAL CLOCK RADIO

4
%l?‘ilgs T /]

(P & P: Interstate by reg, air mail or
IPECAIR $6.00. Within NSW $3.50)

This 12 hour Digital Clock Radio is
completely electronic — no moving parts
100% solid state. You can listen to FM or
AM wake up to music or alarm, or preset
the radio program. it can be used as an
accurate stopwatch. And there is even an
indicator that blinks whenever there has
been an AC power interruption.

WARRANTY: E-4 & E-2 are fully guaranteed for 90 days.

ELCON & PANASONIC CALCULATORS
NEW PRICES
WE INVITE YOU TO COMPARE THEM.

Write, phone or call in. Available with or
without Sates Tax. AIll calculators
guaranteed for 12 months.

ELCON RANGE: e scientific-statistic
SC-6010 and SC-60 e scientific SC-44
financial computer FN-85 e mini desk
M-B80HX e stide rule KP-460 e super
memory KP-450 e algebraic 8413M

PANASONIC: Full scientific JE — 8410V
and JE-S001V

SC-6010

JE-8410U ¥
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Autoranging 5-Function Multimeter for *$209

® Auto-ranging with
range hold button

® dcV, acV, dcA, acA,
ohms

® All functions fuse
protected at input

® Weight a low 770
grams for field

RaliGE portability

s Sl ® Wide range of
probe/carrying case
accessories
available

® 3476A — mains only;
3476B - mains and
Ni Cd battery.

% 3476A is $209 Duty
Free or $261 Duty
Paid. Batteries $47
extra (or $58 including
Duty). Prices valid as
at 28/1/76.

For data sheets/quotations on the 3476A phone your nearest HP office. f—
® ADELAIDE 2725911 @ CANBERRA 953733 @ PERTH 86 5455 HEWLETT.i ﬁ

PACKARD

906013

® BRISBANE 229 1544 @ MELBOURNE 896351 @ SYDNEY 449 6566

ANdio

D&vYY3....is back in action!
Bigger, brighter, bolder!

r---------------------q

i H 1 l To ensure you witl receive your coptes of Audio News, !
The co.mpletely I'EVISEd AUdIO News W'” t?e ' simply fill out this form and send it to Audio News together '
appearing every second month — starting In | with $10 for each subscription you require. 1
March. | Name of Subscriber i
Subscriptions are only $10 a year and | . I
Audio News is available on subscription | :
only. Don’t miss out — subscribe now! : i
§ SO SRR SRR e Post Code . . i
| lenclose $.......for.. subscriptions to Audio News, |
1 to commence with the March 1976 issue. |
| This form and the subscription fees should be posted to |
Audio News, Modern Magazines (Holdings) Ltd., 15 '

I Boundary St., Rushcutters Bay, 2011,
L---------------------J
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JUST RELEASED!

The Gold-Star GA-6000 FM Receiver

0 + 90990

a0 PN

Q9 9 9

7 GOLD STAR
a4

Challenge Hi-Fi have scooped the hi-fi scene with this first Australian release of the GA-6000 AM/FM stereo tuner/
amplifier from Gold Star Electronics! The GA-6000, rated at 10 watts r.m.s. per channel and priced around $140,
provides hi-fidelity performance from disc, tape and FM broadcasts at a surprisingly low cost. Although in the
“budget” price area the workmanship and circuit design is sound and reliable. Twelve months guarantee, parts and
labour, are effective from the date of purchase. FM de-empbhasis is set to the Australian 50 microsecond standard.
Technical Details * 10 watts r.m.s. per channel from 50-20,000Hz at less than 1% total harmonic distortion with
both channels driven Into 8 ohm load ° Total Harmonic Distortion: 0.2% at 1,000Hz, 10 watts r.m.s. per channel

(both driven)

CHALLENGE CSP-2 TURNTABLE
Belt drive system with auto start/auto

return tone arm °Separate oil-damped
cueing lever ‘repeat play selector *wow
& flutter 0.1% wrms, rumble — 50dB
wrms ° magnetic cartridge with
diamond stylus °anti-skate mechanism
*tension spring hinged cover

hollern

HI-FI STEREO PTY LTD

CHALLENGE FLH
SPEAKER SYSTEMS
Designed and assembled in
Australia using top quality
imported loudspeaker
components.

FLH-1

10" acoustic suspension woofer
(2" voice coil), 5" midrange,

1" dome tweeter *frequency
response 30-20,000Hz: handles
the output from a 30 watt r.m.s.
per channel amplifier (1,000Hz
8 ohms) *cabinet size
645mm(H) x 370mm (W) x
315mm(D)

FLH-2

12" acoustic suspension woofer
(2" voice coil) 5" midrange

1" dome tweeter *frequency
response 25-20,000Hz: handles

e

the output from a 35 watt r.ms.
per channel amplifier (1,000Hz
8 ohms) *cabinet size
740mm(H) x 440mm (W) x
300mm(D}).

FLH-3

15" acoustic suspension woofer
(2" voice coil) 5" midrange

1" dome tweeter *frequency
response 20-20,000Hz: handles
the output from a 45 watt r.m.s.
per channel amplifier (1,000Hz
8 ohms) °cabinet size
940mm(H) x 490mm (W) x
400mm(D}).

9% PIRIE ST.
ADELAIDE
STH. AUST. 5000

pHONE: 223 3599




The novice licence

A guide to articles, books and magazines

THE RECENTLY introduced Australian novice ticence
creates a need for current literature on equipment and
techniques suitgd to the novice-licence privileges. To
partially fill this need, whilst equipment and techniques
directly suited to the need are developed, here is a list of
construction articles which have been selected as being
appropriate, or, of wide interest. Of course the various
amateur handbooks have quite suitable material, however,
the articles selected mostly contain more details, or
describe technigques and equipment not covered in such
handbooks.

COMMENTS ON THE ARTICLES

The articles on the transmitters were chosen for their
description of equipment that is simple to construct and
align. The 'Tucker Tin Mark I’ was once obtainable as a
kit. However, details in the article are sufficient to allow
easy duplication. Performance of this equipment is very
good. One would need to have some experience in
construction, though, to satisfactorily complete any of
these projects. The power input to the transmitters
described in (6) would have to be reduced to comply with
regulations, and crystal control would be necessary, but
these requirements are easily met.

Direct-conversion receivers are an obvious choice owing to
their relative simplicity. | have included six articles on D-C
receivers (7, 8, 10, 12, 13, 16). A number of articles
covering simple superhet receivers are also included. The
projects in (13) and (15) are particularly recommended.
"Learning to Work with Semiconductors’’ is one of the best
introductions | have seen to solid-state techniques and
communications receivers in particular. A complete CW
transceiver is covered in (5) and (17).

Radio fhaek -

f

T R

from S watts
to1 000 watts,

R 7 Ky f

2 AR
. ) .

— ’Q\L ‘\ r/,——/—

A PROGRAMMED THEORY EDITED BY
COURSE TO TAKE TEST QUESTIONS RADIO SHACK S
YOU FROM CB 1O LEARN CODE QUICKLY STAFF OF HAM
HAM RADIO AND EASLY RADIO OPERATORS

This book from Tandy is specifically intended for the
novice and is good value.

Compiled by Roger Harrison VK2ZTB

Antennas are well covered in the various handbooks as are
applicable construction practices. However, some
interesting antennas are described in (18), (19) and (20).
The last two are particularly applicable if you have limited
means and even erect just one antenna. Pat Hawker’s
"Amateur Radio Techniques” has many ideas for antennas
suitable for use in a small area.

"Instruments and Techniques’ is a small collection of
articles that should be of wide interest. The techniques
discussed in (26) and (27) are easily duplicated in the home
workshop, on the kitchen table or what-have-you.

A grid/gate/base-dip oscillator is almost indispensible. But
you should know how to use it properly — even if it seems
obvious. ‘The Art of Dipping’ (23) is thus recommended
reading.

WHERE TO FIND THE MAGAZINES

The capital city public libraries, and many municipal
libraries carry copies, and you can arrange inter-library
loans and photostats. The WIA Divisional offices in some
states have good libraries that carry all the magazines listed.

TRANSMITTERS

(1) The Tucker-Tin Mark 11, Fred Johnson ZL2AMIJ, Break-In
August 1971.

(2) Aligning the Tucker-Tin Mark 1I,
Break-In May 1972.

(3) Questions and Answers on the Tucker-Tin Mark II, Break-In May
1972.

(4) A Double Sideband and CW QRP Transmitter, M. Ringer
W6CTM, QST Sept. 1973.

(5) The Mountaineer — An Ultraportable CW Station, W. Hayward
W7Z01 and T. White K7TAU, QST August 1972.

(6) A Simple Single-Band Transmitter, Harold Hepbum VK3AFQ,
Amateur Radio (WIA) Jan. 1974

RECEIVERS
(7) An Experimental Direct Conversion Receiver, Fred Johnson
ZL2AM], Break-ln May 1971.
(8) An Adventure into Solid-State Direct Conversion, J. Whittaker
ZL1ACA, Break-In Sept. 1973 and correction Nov. 1973.
(9) A Simple Receiver For The New Amateur, K. Mundell ZL2TPY,
Break-In March 1974.
(1) A Direct Conversion Receiver, B. M. Durdle ZL2BAM, Break-In
Dec. 1974
(11) 80 Metre SSB Receiver, W. B. de Ruyter PAOPRW, Wireless
World March 1970 and correction April 1970.
(12) A New Front End For Direct Conversion Receivers, B. Pasaric
YU2HL, QST Oct. 1974.
(13) Learing To Work With Semi-conductors, Doug De Maw W1CER
and Lew McCoy WI1ICP,
QST — April 1974 — Introduction & DC Voltmeter.

— May 1974 — About Transistors & Designs, AF Amplifier.

—~ June 1974 — Tuneable LC Oscillators.

— July 1974 — FET Mixer & Simple D-C Receiver.

Aug. 1974 — IF Amp. & Product Detector.

— BFO and Complete Receiver.
(14) An 80-10 Metre FET Preselector, D.A. Blakeslee W1KLK and
AM. Wilson WINPG, QST Sept. 1971.
(15) High Performance Solid-State Receiver for the Novice or
Beginner, J. Kaufmann W1CQW and Doug. De Maw W1CER, QST
Oct. 1972.
(17) The Mountaineer — An Ultraportable CW Station, W. Hayward
W7Z01 and T. White K7TAU, QST August 1972.

Fred Johnson ZL2AM]J,



ANTENNAS

(18) A Broadband 80 Metre Antenna, F.
Break-In July 1973.

(19) A Wideband Dipole Antenna, C. Williams ZL1BKB, Break-In
Nov. 1974.

(20) A Broadband Travelling-Wave Dipole, Dr. R. F. Guertler and G.
E. Collyer, Amateur Radio (WI1A) April 1974,

INSTRUMENTS AND TECHNIQUES

(21) A Simple RF Wattmeter, W. Bell ZL3AO, Break-In April 1971.
(22) Hybrid Gate Dip Oscillator, B. Clark WB4OBZ, QST June
1974.

(23) The Art of Dipping, B. Clark WB40BZ, QST Jan. 1974.

(24) NFO/XTAL-controlled Gate/Grid Dipper, W. L. Steed K4PRL,
QST April 1972,

(25) A Simple Ham Shack Wavemeter, Lew McCoy WIICP, QST
June 1972.

(26) A Breadboard Revisited, S. B. Leslie WSEU, QST Feb. 1974.
(27) Low Cost Printed Circuit Boards, Bill Wildenhein W8YFB, Ham
Radio Jan. 1975.

MAGAZINES OF INTEREST

‘AMATEUR RADIO’ Journal of the Wireless Institute of
Australia. You have to join the Institute to obtain it. There is a
Divisional office and various clubs in each State through which
one may join. Write to:~ WIA I‘ederal Manager, P.O. Box 150,
Toorak, Vic, 3142 for information on joining.

‘BREAK-IN’ Journal of the New Zealand Amateur Radio
Transmitters. Obtainable from Dick Smith Electronics or by
joining the NZART. Costs about $7.00 per year. You can obtain
it direct from the NZART at:— P.O. Box 1459, Christchurch,
N.Z.

‘THE MILLIWATT' - Devoted entirely to under 5 watt amateur
radio. Published in the U.S.A. Last heard it was available through
the EEB, P.O. Box 177, Sandy Bay, Tasmania 7005, for about
$3.50/year.

‘QST" — Journal of the American Radio Relay League (AARL), the
US Amateur Radio Society. They have a monthly feature called
‘Beginner and Novice’ which often has really excellent material.
You have to join the ARRL to get a mailed subscription. Join
through:— WIA Magpubs, P.O. Box 150, Toorak, Vic. 3142,
Costs about $9/year that way. Many technical bookshops carry
it as does Dick Smith, usually costs about $1.00 to $1.20 per
copy.

‘ZERO BEAT’ - Journal of the WIA Youth Radio Club Scheme.
You can join the YRCS through your local Division of WIA.
Edited and published bi-monthly, commencing February each
year. Costs a nominal sum.

BOOKS OF INTEREST

‘A COURSE IN RADI® FFUNDAMENTALS' by the ARRL.
Obtainable through most technical bookshops. Probably
obtainable through the WIA in some States. Cost varies from
$4.25 to $4.95.

‘NOVICE RADIO GUIDE' by the ARRL. The theory and
construction practices are very good. Learning the code is
included. Some things do not apply in Australia of course, but
most of the material is good stuff and easy to read. Obtainable
through most technical bookshops and probably the WIA. Cost
varies from $4.50 to $5.25.

‘QUESTIONS AND ANSWERS, A STUDY GUIDE FOR TIE
RADIO AMATEUR LICENSE’ by the NZART. Very good, not
as comprehensive as the ubove two books but an excellent
introduction for raw beginners. Some material is only applicable
to New Zealand of course. Well worth $1.75. Can be hard to get
as few bookshops stock it. Dick Smith lists it in his catalogue.

And then, of course, you have ‘ELECTRONICS IT'S EASY’

published by Electronics Today. It won't teach you the Morse Code
but there are lots of other goodies in there. A snap at $3.00.

Jennings, ZL1GET,

Naturally, if your are going to build equipment, you'll need to buy
parts etc. This means you need ‘THE WHAT WHERE WHO
HASSLES AND HOW MUCH BOOK' published by Amateur
Communications Advancements, 47 Ballast Point Road, Birchgrove,
NSW 2041. Costs $2.80 post paid or you can buy it from Pre-Pak
Electronics and Dick Smith Electronics for $2.50. This is a
catalogue of companies, listed under 20 categories, that are of
interest to hobbists. Australian and New Zealund companies listed
along with selected, useful overseas companies. o

THE NOVICE LICENCE

Seeking a Novice Licence? Here are ten questions,
typical of those that you will be asked.

1. Which of the following microphones requires a source
of direct current in order to operate efficiently: —
(a) crystal  (b) dynamic (c) velocity (ribbon)
(d) carbon?

2. One of the electrodes of the triode valve usually
operates at a potential which could result in severe
electric shock to a person who accidentally made a
contact between it and earth. This electrode is: —

(a) heater (b) cathode (c) grid (d) anode

3. Indicate which of the following frequencies falls within
the VHF (very high frequency) amateur bands: —
(a) 3.63 MHz (b) 27.12 MHz  (c) 146.10 MHz
(d) 432.00 MHz

4. An amateur station operating on a frequency of 21.125

megahertz could also be referred to as operating on:—
(a) 21 125 000 Hertz  (b) 21 125 000 kilohertz

{c) 21 125 gigahertz {d) 21 125 cycles per second.

5. A half wave dipole antenna is always: —
{a) supported on two wooden poles
(b) fed by a single wire feed line
{c) fed at the centre by a two wire feed line
(d) fed at each end by a two wire feed line.

6. Which of the following materials would you consider
the best conductor of electricity:—
(a) carbon (b) bakelite  (c) silver  (d) silicon?

7. When it is required to reduce the mains voltage from
240 volts to 12 volts with a minimum loss, use is
usually made of a: —

(a) power transformer
(c) current limiting circuit

(b) frequency divider
(d) power amplifier.

8. Radiation of harmonics of the operating frequency of
an amateur station is undesirable because they may
cause:—

(a) overloading to occur in the antenna coupling
circuits;

(b) harmful interference to other receiving stations;

(c) severe distortion to the modulation on the operating
frequency;

(d) the operating frequency to vary considerably during
modulation.

9. When connected to a direct current reading meter,
which of the following components will enable the
meter to indicate alternating current: —

(a) A resistor in series (b) a capacitor in parallel
(c) a diode in series (d) a thermistor in parallel?

10. Propagation of high frequency radio waves is possible
between Australia and Europe due to the presence of
the: —

(a) troposphere
(c) stratosphere

NOTE:

(i)  The above Sample Questions were supplied to

the Wireless Institute by the Radio Branch of
the PMG Department.

(b) atmosphere
(d) ionosphere.

(ii)  Candidates must gain 70% of the possible marks
in order to obtain a a pass in the Novice Theory
Examination. (]



T.V. GAMES

WHK has available an IC with 6 different video games selectable with a single switch. This MOS circuit is intended to be

battery powered and a minimum number of external components are required to complete the system.

FEATURES: 6 selectable games, Tennis, Football, Squash, Pelota or Rifle Shooting two games, Automatic Scoring, Score
display on TV Screen 0-15, selectable Bat size, Selectable Angles, Selectable ball speed, automatic or manual
Ball Serivce, Realistic Sound, Shooting forward in Football Game, Visually defined area for all Ball Games.

We also have a 3% digit Voltmeter Kit with 4 scales and 100MOhm input Impedance for under $50.00. New Breadboard
Test Equipment, very low priced Integrated Circuits, Memories, Microprocessor IC's, very low cost anolog to digital converter
IC’s, Low cost digital Displays, Printed Circuit Boards, plus various low cost Computer kits, Printers, Card reader & punches,
TV typewriters, etc.

512 BIT ELECTRICALLY ALTERABLE ROM a fully decoded 32 x 16 electrically erasable and reprogrammable ROM.
Write, erase, and read voltages are switched internally via a 2-bit code. See our catalogue for complete details on all items.

72 page WHK T7 Technical catalogue $2.00 plus 0.50 p/p. With the catalog you receive two $1.00 vouchers which can be
used towards the purchase of goods. Catalogue is free to INDUSTRY & EDUCATION DEPARTMENTS (officials letterhead
please).

SPECIAL OFFER 14 Digit Display ?’?o:{io?sw el Log Keys
-123458.7001 -99 [ M Calculates natural anbloganthm of x
TO ET/ R EA D ERS The display capaoty of this machnneons"able o fog Calculates common loganthm of x
shgcswggvgaggluegsg ) i 10 © 1 w 1o Ln Calculates natural ioganthm of x
MOdel S R41 48 R Z'Oﬂ Capab!"'yyw:ﬁot:;\ ::;9’:':!9':?:5'(:05:?0 10" Calculates common antifoganthm of x

most of the physical constants in the universe

There simply 1s no hmit to the vatue of the an- Statistical Keys

Portable

gles you can enter for tngonometnc functions Xn The distnbution key 15 pressed after each
R : Y e The exponent key lets you make an entry in numenc entry in a mean/standard deviation

A 48. key, 14-dlglt rechargeable scientific the exponent field of the display example
notation electronic calculator. Logic x «—+a To tind the average distnbution x press the

statistical key Finally, to see the standard de-

The logic of the SR4148R has been designed
for practical, easy entry The system s alge-

viation ¢ press the exchange register key

$59 50 braic s0 that computatons are indexed into xe -y
* the machine just as you would wrte them Trigon tric K
S.T. exempt or iR igonometric Keys
arc used when determining inverse tng calcula-
Dutstanding and Exclusive Features fions e ¢
$65 50 For students. numerous fundamental math
ST * id principles have been programmed nto the sin Calculates the sine of x
.. pa
p logic of the machine Among these tenets are cos Calculates the cosine of x
Any number raised to the zero power
equals one tan Calculates the tangent of x
— Zero raised to any power equals zero Power Keys
All results are prease for immediate com .
prehension y Raises the base y to the x power
EE t For professionals. such exclusives as the ex- x Squares x
ponent integer increase and decrease keys — q "
ee !l 1t EE{ greatly facihtale complex calcu- L Oblagsiihelsquateliootioly
lations Engineers. tor example. commonly '\/y_ Determines the x root of y
h 10 * for rmice
orkqmip)tamiliari-aluss fa= R OO TN O ” Pi1s an automatic constant which i1s recalled

seconds If. after a computation an exponent
reads. 10 * and the operator wishes to express
this 1n microseconds. merely pressing the

EEB | key permits him to step down the ex-
ponent accordingly

when this key 18 pressed
Standard Keys
ey Exchange regester key

Performance Categories +/ Sign change key

Memories Two independent storage registers x Inverse or reciprocal key
STO1RCL1 CE/C Clear Entry and Clear All
STO2RCL 2 x o e .And fast but not least
pA Sigma or automatic memory summation the standard four function
key and anthmetic keys
Special Keys

Power Supply:

Lifetime Ni-Cad Batteries &
Adapter/Recharger included.

dir Degree Radian Mode Key
()  Parenthesis Keys
—P Converts Rectangular Coordinates to Poiar

—R Converts Polar Cootdinates to Rectangular MADE IN U.S.A.

SALES TAX (EXEMPTIONS ANO CLASSIFICATIONS) ACT |

TO: — THE COMMISSIONER OF TAXATION AND THEI
COMMONWEALTH OF AUSTRALIA. |

| hereby certify that the SR-4148R l
purchased by me from W.H.K. ELECTRONIC & SCIENTIFlcl
on . (date) is for use in

(Name of University or School) in or directly. and essentially in l
connection with, the production of facts, by means of observing |
measuring, testln? or otherwise experimenting with material
phenomena, for the purpose of proving or illustrating naturall
Erlnclples or laws or in the study of pure or mixed mathematics. '

W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION
MANUFACTURING, IMPORT, EXPORT, WHOLESALE & RETAIL
2 Gum Road, St. Albans, 3021, Victoria, Australia.

Phone: 3963742 (STD area code 03)

Postal Address: P.O. Box 147, St. Albans, Victora. Australa 3021,

I Order to: W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION
P.0. BOX 147, ST. ALBANS, VIC., 3021,

(Postcode)

l Please send by return . .........ccittiittiiinnennens (quantity) xemption is accordingly claimed under item 63‘1) in the First

) Schedule to the Sales Tax (Exemptions and Classifications) Act.
oo e Model Electronic Calculators. ) |
Signature of official of University or School ................ '

| | have enclosed cheque/money orderfor$ ....................
' including $2.50 for packaging and delivery. Designation .. .......... 0 000000000000000000000G00 8000 |
' NEXAE co00060000000000000,008Q000,0.008 000000000000000000000 Name of University or School . ............co.itiinennnn.. I
(Block Letters)

l Date........ Signatureof Student . ..................... '
AdArBSS . .. . .0 e e s oot oo ses s 0000 0s0eseessoesesseseeess |

' Address of Student ...... . 0000

— — i ——— —————— — ——— ——— ———— — ———— —— ] — ———— —— — ———— — —— —— —— —————)
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L.E. CHAPMAN

TAPE RECORDER DECK

7 inch reel to reel, complete
except head and face plate. $10

SUPER SPECIAL B.S.R.
RECORD CHANGER

12 inch turntable balanced arm
cueing device etc. $35, pack and
oost $1.50. Interstate $2.50.

GARRARD
MINI-CHANGER
Stereo $19.00

Pack and post $1.00
Interstate $2.60

EST. 1940

103 ENMORE ROAD, ENMORE, N.S.W. 2042, PHONE 51-1011
NEW Postage Rates Please Add Extra.

BSR 4 SPEED 240V
GRAM

Motor and Pickup $7.95

SPECIAL
EXT speakers complete with
cabinet, size 10 x 7% x 4 inch
in 8 or 15/0HM Speaker 6 x 4
inch.$5.50

TV TUNER VALVE TYPE
$10

SPEAKER
SPECIAL

6% inch Dual Cone
4 obhm

$h

PUSHBUTTON
SWITCHES 5 POSITION

1/240 volts, toggle 50 cents

“'

MINIATURE
TUNING CONDENSORS

1
i 75 cents
"

LEVEL AND BALANCE
METERS 1200 Ohm

100 microamps

BARGAINS

Hook up wire 30 mixed
colours $1

250 mixed screws with self
tappers, bolts, nuts, etc. $1.25
+ postage 50c.

100 mixed radio TV knobs
including fine tune & channel
change $5.00.

Y2 meg. double pole switch
pots 50c.

Mixed pots 30 including
ganged & concentric $5.
Morganite & (RC 33 useful
valves fresh stock $2.00 +
postage 50c.

Slide switch 3 position S0
cents.

50 ohm Pots ideal for ext.
Speakers 50 cents. Transistor
and Driver Speaker
Transformers $1.00 pair.
Ferrite Rods 6Y%2 x 12 inch 50
cents.

Pots 30 mixed values including
ganged and concentric $5.

In Line Fuse Holders 20 cents
Stereo Speaker Wire 12 cents
yard.

100 Mixed TV and Radio
Knobs including Fine Tune
and Channel Change $5.

Car radio suppressor
condenser 30 cents.

Y2 inch Dual Cone 4/OHM

6

a

8

6 n 8 or 15 ohm
S Bor 15 ohm
6
8
6
a
3i

6 inch Dual Cone Tweeters
5 inch Magnavox dual cone
8’27 ohm

WAFER SWITCHES
2 position: 50 cents
4 position: 75 cents

12 volt screw in piiot lights,
10 for $1.50
24 volt pilot
$1.50

BARGAINS

100 mixed condensers micas
polyester ceramic $2 per pack
and post 45c¢.

Electros 3 in one 100-25-40,
24-250-300. 50-250-300 75
cents.

Screw In 6 Volt Pitot Lights
$1.50 for 10. Plug-in type 10
for $1.00.

100 mixed condensers micas
polyester ceramic $2 per pack
and post 45c.

indoor TV Aerials Vertical
Spilral $1.

3.5 to 3.5 Jack Plugs 7ft
Shielded Cable 75 cents; 6.5
to 3.5 Jack Plugs 7ft. Shielded
Cable 75 cents.

Mixed Tag Strips 50 cents for
Dozen

Tape Recorder Heads
Transistor — Top qQuality sult
most recorders $5.00.

Jack Plug Sockets 6.5 mm 35
cents.

Morganite and I1RC resistors
33 values $2 per 100 pack and
post 45¢.

Philips Gramo Motor and
Pickup 4 Speed 6 Volt $7.75.
Crossover Condensers 2 mfd
60 cents.

Crystal
$1.00

light, 10 for

Microphone inserts
. 8 Microphone
Transformers 50 cents.

2Y Inch Rola 8/OHM

Speaker Special M.S.P. 12 inch Dual,
10 watts RMS, 55 to 12,000 cycles
National 10 inch speaker 16/OHM 3 in one

mid-range woofer and tweeter $32.00

3inch 8 ohm

Magnavox S inch 4 ohra

8 Watts

Magnavox S inch 15 ohm
Pioneer 3%z inch 8 ohm
Magnavox S inch dual cane

Tweeter

BSR CERAMIC
CARTRIDGE STEREO

sq Mg

P vu

METER
$3.00 pair

TRANSISTOR 7 RADIO
Complete with 3% inch speaker
No cabinet $3.95

BARGAINS

Switch Wafers: 11 position 20

cents.

Philips Pick-up Cartridges:

mono female $2.50

Pots: 50k S0 cents 1M 50

cents,

Tape Spools: 7 inch 75 cents.

2 Meg Double Pole Switch

Pots 50 cents.

Coaxlal TV Feeder Cable 75

ohm 30 cents yard.

Jack Plugs 6.5 mm 50 cents;

3.5 mm 25 cents. R.C.A. Plugs

25 cents.

Battery Saver 240 to 6-7, 5-9
Voit/300mA, 9V

$10.

30 mixed
colours lengths $1 bag.
Speaker 4 pin plugs 15 cents,
25 mixed S5 and 10 watt
resistors $2.00
250 mixed screws, BSA, Whit
self-tapper Dbolts, nuts, etc.
$1.25 bag plus 40c post.

BSR Stereo Player Model
P-128 $52 pack and post
$1.50. Interstate $2.00.

TV Aerials Complete Range
Hills Colour $12 to $60.

Car radlio aerials, lockdown,
top quallty extended 1600
mm $4.5

Electros 3Inone 20, 400,
4?00 10, 400, 450, 75, 50, 65

1.00
¢ 3inch

$8.50

$1.50

Magnavox 10 inch 8 ohm
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SPECIAL
SOLID STATE
STEREO AMPLIFIER

AND TUNER

5 Watts RMS per channel,
famous - make $30. Pack and
post $3 interstate, $1.50 NSW.

POWER TRANSFORMERS
250 aside, 240 volt 6.3

windings, 60 MIL $5.00

BARGAINS

AWA 11 inch P.I. TV EHT
transformers $5.00.

Car Converters: 12 volt to 6-7,
5-9 volt 500 MA $6.00.
Microphones Dynamic 10k
$3.50.

Valve Sockets: 7 or 9 pin 10
cents. Octal 10 cents.

Speaker Transformers: 6
7000 to 8 ohm $2.50;

Watt 7000 to 15 ohm $1.75; 6

Watt 7000 to 1k $2.50; 500 to

27 ohm 50 cents.

Ferrite Rods 6 inch 50, 9 x 12
75 cents.

Pots: 10K ganged log 50 cents;
1 Meg ganged log $1.25; VY.
Meg ganged log $1.25; 2
ganged log $1.25;

2 Meg double pole
$1.5

Sharp TV Flyback
Transformers 8FT 604 $7.00.

Minlature Speaker
Transformers, drive and
output $1.00 pair.

Heat Sinks: 4 x 2 1% $1.50.
Universal Mono Pick-up
Cartridges; fit most type
record players $3.50.

Picture Tubes New 110 Deg
17 inch $15.

switch

Pioneer horn type Tweeter

Piloneer midrange 5 inch
MSP 6 x 2

MSP 4 x 2 5 ohm

MSP 6 x 4 47 ohm
ROLA 5 x 7 47 ohm
ROLA 6 x 947 ohm
Magnavox S inch 8 ohm
Magnavox 10 Watt

4 inch 120 ohm
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New Series

Fixed capacitors

Capacitor markings puzzle professionals and amateurs alike — there are so many
different codes. This section in our electronic component series is a definitive
guide to the many various systems commonly in use.

THE CHARACTERISTICS AND
value of a capacitor may be indicated on
the body of the component in one of
three ways: —

(a) The value, tolerance, working
voltage and any other characteristic
may be stamped or printed on the
body of the component. This is

usually used on physically large
components such as paper
capacitors, electrolytics etc.
However, it is being increasingly
used on smaller capacitors,
particularly plastic film types.
Figure 1 shows representative
markings.

(b) A sequence of coloured bands or
dots is painted on the component
body. This is deciphered according
to the standard colour code table for
the value and tolerance. Additional
bands may indicate other
characteristics according to a
specified table.

(c) The value and other characteristics
may be indicated by a ‘typographic’
code; a sequence of numbers and
letters stamped or printed on the
component body. There is a
variety of these codes. These will be
elaborated upon shortly.

The particular marking code used
depends largely on the style and type of
capacitor, i.e: paper, mica, button mica,
plastic film, ceramic, etc, and the code
preferred by the manufacturer.

The temperature coefficient of a
capacitor may be expressed directly in
parts per million per centigrade degree
(ppm/oC) or simply the significant
figures preceeded by the letter N for a
negative coefficient or P for a positive
coefficient. Examples are given below: —

P100 = +100 ppm/oC
P30 or PO30 = +30 ppm/oC
NPOQ = 0 ppm/oC
(negative/
positive zero)
N30 or NO30 = —30 ppm/OoC

NO33 = —30 ppm/oC
NO75 or NOBO = —75 ppm/0oC
N470 = —470 ppm/0C
N2200 = —2200 ppm/oC

Wound foil and metallized capacitors
may have a black line marking one end
of the component body, as illustrated in
Figure 2. This indicates that the
outermost foil is connected to the lead
at that end of the body. This is useful in
bypassing applications or where the
‘hot’ terminal may be sensitive to the
surrounding environment. This lead is
connected to the circuit common, or
the ‘low’ portion of the circuit and
shields the ‘hot’ electrode of the
capacitor, reducing stray coupling to or
from the external circuit.

Remember that the capacitors are
non-polar so that the black line does not
indicate polarity or the negative
terminal.

Mica Capacitors:
method of
capacitors

The most common
marking moulded mica
is by an arrangement of

ACE ’
22004F A
16V

+85C
w2

Fig. 1. Typical capacitors with
value and ratings marked directly
on the body

>

.001
8K'/
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TABLE | TABLE 2
MICA CAPACITOR COLOUR CODE Voitage ] Dperatis
Characteristic Colour Rating Ul i)
1st & 2nd Voltage
Colour | Digits Multiplier § Tolerance Rating | Temp. Coeff. Capacitance g:?::n 100 55 to +70°C
(ppm/oC orift Red _56 to +850C
Black 0 1 £20%* * £ 1000 £5% + 1 pF Orange | 300 s e
Brown 1 10 1% + 500 +3% + 1 pF Ge o 500
Red 2 102 t 2% 350 + 200 +0.5% S 55 1o +1500C
Orange 3 103 * 100 +0.3% V.“f .
Yellow 4 104 750 —20t0+100| £0.1% + 0.1 pF .
Green 5 - + 5% Oto+ 70 +0.05% + 0.1 pF wfmze
Eioe o - Gold 1000
Violet 7 - Silver
Grey 8 - 2000 —50to +150 | £0.3% + 0.2 pF
White 9 - £10% —50to +100 1 10.2% + 0.2 pF
Gold - 0.1
Silver - 0.01
Note: Value indicated in pF. ** no-colour also used in lieu of black.
TYPE* 110IGIT  2nd DIGIT IDENTIFIERt 15t DIGIT  2nd DIGIT
N\,
DIRECTIONAL
_ INDICATOR > O O
OUTE RMOST =
FOIL CONNECTED O O O
TO THIS LEAD \f_*’—Y
Fig. 2. Wound foil and metallised “,;‘é’;,omﬁ.c oErancela T rhen CHARACTERISTIC | MULTIPLIER
capacitors have the outermost VOLTAGE TOLERANCE
foil connected to the lead at the . TE E1A SPEC
end marked by a black band or G‘:;EE%'NME;:\LUZED (s ém::'ximll.. SPEC
tine. BRITISH AMERICAN
SYSTEM SYSTEM
IDENTIFIER® 1t DIGIT  2nd DIGIT
N Fig. 3. Six-dot colour coding for mica capacitors.
DIRECTIONAL
O O ()-::, INDICATOR
FRONT % — s
P & © IDENTIFIER  1tDIGIT  2nd DIGIT REOICITgR DI I ULTIRCIER
CHARACTERISTIC MULTIPLIER
TOLERANCE

° WHITE-E1A SPEC
BLACK MIL SPEC.

REAR—— Q) Q@ O F——

o~

MAX DC | X

WORKING 1

VOLTAGE / VIBRATION SPEC
OPERATING OR IDENTIFIER
TEMPERATURE
RANGE

Fig. 4. Nine-dot colour coding for mica
capacitors.

15t DIGIT  2nd DIGIT MULTIPLIER
\ |

A N4
=9 0 o

—

3 DOT CODE

Fig. 5. Other codes for mica capacitors.

> o o) P

!
FRONT—— O Q Q —
0O O N~
/
TOLERANCE MULTIPLIER rﬁ

REAR ——] (o] (o] —
DC WORKING ‘ \
VOLTAGE TOLERANCE
( \ OC WORKING TOLERANCE
o o VOLTAGE
= ——)

m 5 DOT CODES

/

[h)
15t DIG 2nd DIGIT MULTIPLIER 15t DIGIT 2nd DIGIT 30d DIGIT

S — >l

- —> O O O
o o}
OC WORKING
\-‘—-‘_/ VOLTAGE MULTIPLIER
| TOLERANCE
DC WORKING TOLERANCE
VOLTAGE

ALTERNATIVE 6-DOT CODE
(for high tolerance, high stability, capacitors)
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- -
Fixed capacitors
Fig. 6. Button mica capacitor coding. TEMPERATURE CO-EFFICIENT
2nd OIGIT COLDUR CODE (TABLE 3)
15 OIGIT A~ ~WMULTIPLIER /
F e
FIGURES DF p = 1012 (oF)
20d DIGIT CAPACITANCE n=x 102 (nf)
15t DIGIT LI MULTIPLIER
IDENTIFIER ' TOLERANCE S_DOT'_COD_E
{(BLACK) \ % /)
(pF) marking (pF) marking
0.68 p68 15 15p
0.82 p82 18 18p
1.0 1p0 22 22p
1.2 1p2 27 27p
2nd DIGIT MULTIPLIER :g :pg gg 333:
2nd OIGIT d p
1901GIT &5 Y TOLERANCE ; ' MULTIPLIER 3rd DIGIT £33 MULTIPLIER 22 2p2 47 47p
{ o 15t 01GIT [/ \ 2.7  2p7 56  56p
:252&7'“ CHARACTERISTIC } TOLERANCE 2nd DIGIT \ TDLERANCE 3.3 303 68 68p
IDENTIFIER ) < 39  3p9 82 82p
(BLACK) CHARACTERISTIC 15t OIGIT 4.7 4p7 100 n10
CHARACTERISTIC 56 5p6 120 n10
DOT CODE 2 3 6.8 6p8 150 n15
1 600T CODE 8.2 8p2 180 n18
10 10p 220 n22
12 12p 270 n27
g IS o

I DIGlTMULTIPLlER

A

T~ an DIGIT
9 MULTIPLIER
TOLERANCE

BUTTON STYLE

MULTIPLIER
2nd DIGIT

15t DIGIT

TEMPERATURE
CO-EFFICIENT

TOLERANCE

o
MULTIPLIER VBT

2nd DIGIT

FEED THROUGH STYLE

TEMPERATURE
CO-EFFICIENT

1t 0IGIT
2nd OIGIT
MULTIPLIER

TOLERANCE

STANDOFF STYLE

88

Fig. 8. Button, feedthrough & standoff
ceramic capacitor colour codes.

Fig. 9. Typographic code used on minieture
plate ceramic capacitors.

coloured dots. The widely used British
and American systems are illustrated in
Figs 3 and 4. The value and tolerance
may be found by referring to Table |I.
The other characteristics may be
obtained from Table 2.

Three, four, five and alternative

six-dot codes have been employed from
time to time. These are illustrated in Fig
5. The capacitor’'s value and other
characteristics can be obtained from
Table |I. The alternative six-dot code is
for high-tolerance, high stability
capacitors.
Button Mica Capacitors: The charact-
eristics of button mica capacitors
are indicated by a system of three, five
or six dots on the rim of the
component. These are illustrated in Fig
6. The value and characteristics are
obtained from Table I.

Note that there are three six-dot
codes. Numbers 1 and 2 are for standard
tolerance capacitors but number 3 in
Fig 6 is for close tolerance, high
stability types where the capacitance is
specified to three significant figures.
Ceramic Capacitors: A variety of
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e 15t DIG11

—— 2nd DIGIT —r—
19

—{T

"~ MULTIPLIER ———/

oIsc
UPRIGHT TUBULAR

* TOLERANCE 1pF FOR VALUES
BELOW 10pF; £20% FOR VALUES
BETWEEN 10pF ANO 1000pF ANO

-20 +50% FOR VALUES TO 10,000pF
VOLTAGE RATING DEPENDS ON TYPE

THREE COLDUR SYSTEM

* GENERALLY Hi-K CERAMIC, PLATE TYPE MIDGET TUBULAR
TOLERANCE USUALLY *20%.
VOLTAGE RATING DEPENOS

b Y
ON MANUFACTURER TOLERANCE USUALL

+20% VOLTAGE RATING
DEPENOS ON
MANUFACTURER

*TOLERANCE C K5.6pF = * 0.5pF
C = 6.8 - 27pF = * 1pF
C=333pF=%3%
VOLTAGE RATING » 120V MAX,

THREE COLOUR SYSTEM

2nd OIGIT MULTIPLIER

w DIGIT TOLERANCE
MULTIPLIER
20d DIGIT TOLERANCE
N 1 DIGIT o
RAOIAL LEAD 20d OIGIT  MULTIPLIER

TUBULAR -

15t DIGIT \ TOLERANCE

// % %
MULTIPLIER 7 ? . z i———
2nd DIGIT *VOLTAGE RATINGS %% N
DEPENO ON MANUFACTURER ]
15t DIGIT TOLERANCE / AXIAL LEAO

\ { BOOY COLOUR
\ WHITE BAND DISTINGUISHES
CAPACITOR FROM RESISTOR
oISC FOUR COLOUR SYSTEM

Fig. 7. Common ceramic capacitor
colour codes.

2ad DIGIT  MULTIPLIER 2nd DIGIT
1 DIGIT TOLERANCE
'InOlGl'l’\\ ’ /TOLERANCE EgMEPFEF':CAI'E'l#:E\\ l * TSI
TEmpERATURE RAGIAL LEAD \ feedthrough and standoff style
capacitors.

TUBULAR The typographic codes used on
TUBULAR ceramic capacitors are illustrated in Figs

9,10 and 11.

The code used on miniature plate
ceramic capacitors, typical of the type
manufactured by Philips, is illustrated in

‘ﬁkl. LEAO

\ N voLERANCE

% I I % AXIAL LEAD l
O ’

- 1
¢ |  TOLERANCE L \

15t DIGIT | TEMPERATURE

2nd DIGIT  MULTIPLIER CO'E“IC'E': orei ZNMDL:;IT:“ER Fig 9. The value is indicated in farads,

the letters p and n being used as a

multiplier and to indicate the decimal

Joa D1GIT  MULTIPLIER 1HDIGIT  2nd DIGIT point. If the multiplier is omitted, the

1 0IGIT TOLERANCE R A=t MULTIPLIER value is indicated directly in pF. The
TEMPERATURE \ TOLERANCE temperature coefficient is indicated by a
CO-EFFICIENT coloured band on top of the capacitor,
oIsc oIsc the characteristic can be obtained from

Table 3. Values below 100 pF (In) are

generally Low-K, temperature
compensating {(TC) types. Hi-K types
will not have the coloured band. Typical
markings and corresponding values for
low value capacitors are shown in the

FIVE COLOUR SYSTEM SiX COLOUR SYSTEM

typographic and colour codes is used for
ceramic capacitors, largely depending on
style' of construction and the preference
of the manufacturer. The codes used for
various construction styles are
illustrated and explained.

Colour code systems for the common
styles of ceramic capacitor are
illustrated in Fig 7. Note that in the five

and six colour systems, the first band or
dot is always larger than the others. For
the axial lead style, this distinguishes
them from resistors. In the six-colour
system, the first two bands indicate the
temperature coefficient. The value and
other characteristics of these capacitors
may be obtained from Table 3. Figure 8
illustrates colour codes for button,
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table on the right of Fig 9.

Another widely used code is illustrated
in Fig 10. Generally, this involves a
group of three numbers with a following
letter. The first two numbers are the
significant figures of capacitance, the
third digit denoting the number of
following zeros. The value is indicated
in pF. For values below 10 pF which
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Fixed capacitors

TABLE 3

CERAMIC CAPACITOR
COLOUR CODE

6-COLOUR SYSTEM
TEMPERATURE COEFFICIENT

Tolerance Temperature
COLOUR 1st & 2nd digits Muitiplier | C<10pF (pF)| C=10pF (%) Coefficient Integrer Multiplier
Black 0 1 * 2pF 20 NPO 0 1
Brown 1 10 0.1 *1 NO30/N033 -3 10
Red 2 102 +0.25 +2 N075/N080 -8 102
Orange 3 103 +0.25 +2.5 {or 3) N 150 -1.5 103
Yellow a4 104 N 220 -2.2 104
Green 5 0.5 t5 N 330 -33 -
Blue 6 N 470 -4.7 -
Violet 7 N 750 -7.5 -
Grey 8 10-2 (0.01)] £0.25 +3 =
White 9 101 (0.1) | £1.0 +10 P 100 +1 -
Red and Violet - = = = P 100 - =
NOTE: Value indicated
in pF
LOW-K TYPES the multiplier n (= x103). The position
HI-K TYPES TEMPERATURE (SEE TABLE 3) of the multiplier may indicate the
0.014F cogg:c;%'SN\T‘ decimal point. For example, a 470 pF
+20% el CODE . capacitor will be marked n47 for the
,-3,?5‘,,; value, whereas a 1500 pF capacitor will
be marked In5. Values above 10000 pF
15tDIGIT " TOLERANCE are generally marked in uF.
‘ 2nd DIGIT A system of two or three letters
l I ‘ I I | following the value are used to indicate
15tDIGIT | | the tolerance and temperature
i 2ndDIGIT—], DECIMAL POINT. coefficient or dielectric characteristics
MULTIPLIER- “ TABLE 4
{-ﬂf:&“gce—‘ Typographic Tolerance Code
MULTIPLIER EXAMPLES
. Tolerance
Fig 10. Commgn/}' used FIGURE  MULTIPLY BY CODE CAPACITANCE
typographic code for Lett <10pF | 2>10pF
ceramic capacitors. ‘1’ 7(? NE ?:zg }_2‘,,; Sl P 2
2 100 100 10 pF B +0.1 pF
3 1000 101 100 pF © +0.25 pF
4 10,000 472 4700 pF D +0.5 pF
223 22 000 pF £ : +25%
{22 nF, .022 uF) - iy
F +1 pF +1%
G — +2%
H = +2.5%
Mgég,';k'f“ & Uty VALUE (IN pF) "‘< - i?‘(’;‘%
15t DIGIT —, - 2nd DIGIT MULTIPLIER o D1GIT " _ 305
/z’h P - 20+ 100%
470 pF, ‘5% S — —20 + 50%
N750 K N W — —0 +200%
.~ X _ —20 + 40%
MPERATURE
o’ REREET T sEgee Lz 1o | -moo
Al
USILN owtectnc  [OLERAMCE rewemarune )
(TABLE 5) TABLE 5
03 A LSO INDICATES. T hic T.C. cod
= X 104,
BECIMAL POINT ypographic 1.C. code
Letter Temp. Coeff.
§ i § § . " A P100
Fig. 11. Typographic code typically used on ceramic capacitors of British and European c NPO
manufacture. D NO33/N030
E N047/N050
F N075/N08O
require a decimal point, the letter R is  miniature plate ceramics, and Table 3 S “;gg
interposed between the two significant will indicate the value. J N330
figures of capacitance. The_ vqlue is A typographic system used commonly K N470
followed by asingle letter indicating the  on capacitors of British and European N N750
tolerance. The tolerance can be manufacture, Mparticular tubular, PR “;g%
obtained from Table 4. If the tolerance radial-lead types, is illustrated in Fig 11. A N3300
code is not included, assume a tolerance Values below 100 pF are indicated T N4200
of $20%. Low-K types will have a directly in pF. Values between 100 pF U N4700
colour-coded band on top similar to the and 1000 pF are indicated in pF using v N5600

90

ELECTRONICS TODAY INTERNATIONAL — MAY 1976



TABLE 6

Voltage rating code

for Japanese ceramic

capacitors
Code Rating
1E 25 Vvdc
1H 50 v
2H 500 00
3A tkv
3D 2kV "
3F 3kv "
3G 4KV "
3H SkV
3J 6kV "
3M 7kv "
3K 8kv "
4A 10kv
48 12kv
4Cc 15kv "
é:_‘ 1500 Vac
Ds 2500 Vac

of the capacitor in this system. The first
letter indicates tolerance, the value
being obtainable from Table 4. A single
letter following the tolerance code
indicates that the capacitor is a Low-K
TC type, the value of the temperature
coefficient can be found from Table 5.
If the tolerance code is followed by two
letters, this indicates an H-K type and
the manufacturer's data should be
consulted if the dielectric characteristics
are needed.

Some ceramic capacitors of Japanese
manufacture may have a voltage rating
code, consisting of a number and a
letter, or two letters, also stamped on
the component. It may precede the
value and tolerance code or be placed
separately. This code is given in Table 6.

A range of Hi-K disc ceramic

capacitors are manufactured that have
the value printed on the body and a red
band painted at the end opposite the
leads. They are commonly known as
‘redcaps’, the red band indicating a Hi-K
capacitor with a 25 Vdc working rating.
They should not be confused with a
range of epoxy-encapsulated ceramic
capacitors manufactured by Erie, which
have a red coating all over and are also
known as redcaps.
Plastic Film Capacitors: By and large,
plastic film capacitors have their value,
tolerance and voltage rating marked on
them directly. Small, low-value
polystyrene capacitors are marked
thus:— 47/100. The first figure is the
value in pF, the latter figure the dc
working voltage. Thus, a capacitor
marked that way would be 47 pF,
100 Vdc working. Polystyrene
capacitors have the lead connected to
the outer foil marked by a black band at
the end of the body as illustrated in Fig
2,

Often, the tolerance rating is not
marked on plastic film capacitors.

2nd DIGIT

MULTIPLIER
(NO. OF ZEROS)

15t DIGIT

Fig. 12. Commonly used typo-
graphic code for Plastic Film
capacitors.

TOLERANCE Rgnxmc ; : 2‘88\6'! 250V
{TABLE 4) VOLTAGE 6 - 500V
— - Ist figure of cap value
| — 2nd figure of cap. value—
- — multiplying factor
capacitance tolerance
] working voltage
colour
- body coiour
black 0 1 $20°,
brown 1 1 10
red 2 2100 250V
orange 3 3 10"
yellow 4 4 10* 400 V
green S S 10°
blue 6 6 630V
violet 7 7
grey 8 8
white 9 9 1107,

Fig. 13. Colour code for polycarbonate and polyester capacitors.

Except for polystyrene and mylar
capacitors, a tolerance of ¥20% can be
assumed.

Typographic codes used on plastic film
capacitors are very similar to that used
on Hi-K disc ceramics as illustrated in
Fig 10. For example, a capacitor may be
marked 102K, which indicates a
1000 pF, £10% capacitor. In addition, a
single digit following the tolerance code
may be added. This indicates the voitage
rating and represents volts x 100. For

DARK BROWN
OR BLACK

A}

Yo

example, a capacitor marked 272K1 is a
2700 pF, £10% 100 V capacitor.

The common typographic code used
on plastic film capacitors is shown in
Fig 12.

Polycarbonate and polyester
capacitors are marked with coloured
bands around their body indicating their
value and characteristics — illustrated in
Fig 13. The table gives the values of the
bands. The capacitance is indicated in
pF. The body colour is usually a light
tan.

VOLTAGE
eooy RATING

MULTIPLY VALUE
OF COLOUR BY 100
TO OBTAIN VOLTAGE

(A) FLAT MOULDED
PAPER CAPACITOR

1st DIGIT 2nd DIGIT MULTIPLIER
\ / ~
~
| e——— _——————
INDICATES OUTER e CE \ 1t DIGIT — VOLTAGE — ADD TWO ZEROS TO SIGNIFICANT
FOIL MAY BE ON TOLERA ~ RATING  VOLTAGE FIGURES. SINGLE BAND
EITHER END.MAY 2nd DIGIT ~ INDICATES RATING UNDER 1000V

BE INDICATED BY
TYPOGRAPHIC MARKING
OR BLACK STRIPE

*SEE TABLE 1, VALUE INDICATED IN pf

Fig. 14. Paper capacitor colour codes.
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{8) MOULDED TUBULAR
PAPER CAPACITOR
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Fixed capacitors

Paper Capacitors: Paper capacitors are
large enough to have the value,
tolerance and rating printed directly on
them. The flat moulded style, largely
superceded, now uses a code of four
coloured dots, similar to that used on
flat moulded mica capacitors. Figure
14(A) illustrates the code for flat
moulded paper capacitors. Note that the
body will be dark brown or black in
contrast to the light tan bodies used on
flat moulded mica capacitors. The
capacitance and voltage rating may be
obtained from Table 1.

Moulded tubular paper capacitors are
sometimes marked with a colour code as
illustrated in Fig 14(B). The capacitance
and tolerance may be obtained from
Table 1. The voltage rating is indicated
by one or two coloured bands at the
end opposite the value. Add two zeros
to the significant figures. A single band
indicates a rating under 1000 volts. A
gold band indicates a rating of 1000
volts. The value is indicated in pF.

Example:—

1st band = brown

2nd band = red
Value 3rd band = yellow 120000 pF

4th band = black +20%

1st band = brown
Voltage 2nd band =green 1500 volts
Electrolytic Capacitors: Most wet
electrolytic capacitors have the

capacitance, voltage rating and tolerance
rating marked on them. Miniature, low
voltage types use a kind of shorthand as
follows:— 25/25 means 25 uF, 25V
working. The tolerance is not usually
marked on them but it may be assumed
to be at least —20%, +80%. The positive
terminal will be marked with a + symbol
or perhaps a red end cap or red dot. The
negative terminal may be marked with a
— symbol or a black stripe. One
terminal may not be marked. In this
case it is usually the negative terminal
that is not marked. Most electrolytics
have the can connected to the negative
terminal. Some high voltage
electrolytics have the can insulated and
the electrodes brought out to separate
terminals.

Tantalum Capacitors: These may have
the value marked on them or the value
and voltage marked in a shorthand as
explained previously. The positive
terminal is usually marked with a black
stripe and/or a + symbol. The negative
terminal is wusually not marked.
Markings on a solid tantalum and a
moulded tantalum are shown in Fig 15.
The solid tantalum type has the positive
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Capacitance (uF)

Rated Voltage (V)

©

SoLID ®
TANTALUM

Polarity (+)

Capacitance ((F }/Voltage

Matsushita Symboi
~ /» ~ :
88/59
'~+ A’"

k)‘r 4 \J

" "

MOULDED
TANTALUM

Fig. 15. Typical markings used on tantalum
capacitors.

SOLID TANTALUM TYPES

RED SPOT

/ MULTIPLIER

TS——_WORKING

WHEN VIEWED WITH SPOT SHOWING
POSITIVE LEAD IS AS MARKED

UNITS

/ MULTIPLIER
B —

\wonxmc
+

I VOLTAGE

]

Example
Units = Blue = 6
Tens = Grey =8
Mult. = White = x0.1uF
Body = Grey = 25V

6.8UF /25V

Fig. 16. Common colour code for tantalum
capacitors.

lead longer than the negative lead — the
opposite with moulded tantalum.
Solid tantalum (‘'Tag’) capacitors are
also marked with a colour code. There
are two systems in use, illustrated in
Fig. 16. Table 7 gives the values and
ratings for the colours.

Tantalum capacitors can withstand a
surge voltage about 20-30% greater than
their rated working voltage. Table 8
below lists the maximum surge voltage
of a capacitor having the rated working

voltage shown. ]
TABLE 7
COLOUR CODE
FOR TANTALUM CAPACITORS
Tens &
Colour | Voltage | Units Multiplier
Brown - 1 x 10
Red - 2 x 100
Orange 35V 3 -
Yellow 6.3V 4 -
Green 16 V 5 -
Blue 20V 6 -
Violet - 7 -
Grey 25V 8 x 0.01
White 3v 9 x 0.1
Black 10V 0 x 1
Pink 3BV - -
TABLE 8
Working Voltage Surge Voltage
3.15 volts 4 volts
6.3 8
10 13
16 20
20 25
25 32
35 44
50 63
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Yaesu Musen Co. agent for Australia.

\¢g/ ANNOUNCEMENT!

‘7 NEW GENERAL COVERAGE RECEIVER FROM YAESUMUSENCO '/
OF JAPAN

Ideal for Short Wave listening and amateur band monitoring (inc. 11 metres).

Price Export Model $239.00 including Sales Tax, Freight and Insurance extra. Shipping
weight 8.5 kg. Prices and specifications subject to alteration.

For guaranteed service, 90 day warranty, spare parts availability contact the sole authorised

BAIl [l[nlnnuln SEHVIBES 60 Shannon St., Box Hill Nth., Vic. 3129 Ph: 89-2213

q

TYPE FRG-7
FEATURES:

e Electronic band changing

e Uses similar principle to Wadley Loop

0.5 to 30MHz continuous coverage.
Frequency readout 10 kHz (readable to
better than 5 KHz)

e SSB (LSB, USB selectable) CW and AM

e 0.5uV 10dB S+N/N SSB and CW, 2uV for
10dB S+N/N AM

e 230V AC 12V DC (External DC or
Internal, 8 dry cells)

e 340mm x 153mm x 285mm

TV TENNIS KIT
U-Tv 634
Features:
Meets Australian TV Standards.
Fircless transmission for picture § sound.
Strike, missed(left), missed(right) are noted with
3 different sound.
Automatic pick-up and service.
Vert. and horiz. bat position controls for 'smash’
and 'spin’'. l—' __________________
Ball speed variation control. I To: New Universal Trading Co.
Separate control units from modular board. 3rd Floor. Yuen-Kee Inter-
Play against someone or against yourself. l ;mtional éuilding
Capability for playing double and many other varia- l 3 Queen Victoria ét
tions of the game. I JONG KONG T
High quality components for better picture : I ' '(Duw m‘a‘yb. aTatIe)
34 diodes, 26 transistors, 8 IC's. | Please send via Airmail
Easy construction for both beginners and more ad- | [J Kit(s)
vanced hobbyists. Full instructions supplied. | [ Assem 't tested unit(s) §
Low cost: Kit  §36.00 | [] Double-play attachment(s).
Assembled & tested $42.00 | 1 enclose[JBank Draft[_JInter-
I)oubletplay R 5 Gl | national Money Order valued
(A1l prices include postage & package) | $ v
| RS .
Bulk Orders, dealers and distributors welcome. | (If require insurance, add $1)
The radio branch of the PMG warn that PMG approval may be required for |
this unit if the signal from the transmitter is received by the TV set via a | NAME
wireless link. | ADDRESS
NEW UNIVERSAL TRADING CO I
l LR /
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mnAnno ELECTRONICS )

BARGAIN CENTRE

390 Bridge Road, Richmond, Vic.
425174

Please allow for postage & packing
when ordering by mail

Plenty of BARGAINS for the

Radio Amateur or the Hobbyist.

NEW 4 TRACK STEREO CARTRIDGE
PLAYERS. 5 watts output 12V D.C.
operation. in sealed carton. $15. P&P
$2.50.

6ft 240v AC POWER CORDS with
moulded 3 pin plug 75¢c each or 10
for $6.50

STEREO TONE ARMS complete with
ceramic cartridge $5.90 each P&P
30c.

EDGEWISE 0-1 mA METERS 2% x %"
face 3'' deep calibrated 0-5 $3 P&P
75¢

PANEL METERS 57/6" x 4% face
with 0-1 mA movement. Various
scales on meters (gas analyser, etc) $5
P&P 75¢

NEW QQEO 6/40 CERAMIC VALVE
SOCKETS $2 P&P 40c.

MORSE CODE PRACTICE KEYS $1.50
P&P 30c

BATTERY ELIMINATORS to suit
transistor radios and cassette
recorders AC-DC 6 wolt 300 mA.
PS6300 $7.50 P&P 75¢

SPEAKER CABLE, colour codes twin
flex 20c¢ yd.

SONAR SLIDER POTENTIOMETERS,
2 7/8° x 3/8" x 3/8". Available in
500 OHM, 20K, 25K, 100K, 500K
and 1 MEC. 65¢ each or 10 for $5.00
P&P $1.00.

CAR EXTENSION SPEAKER
CONTROLS. Use both speakers
together or separately. $1.50 P&P
30c.

JACKSON SLOW MOTION DRIVES
6:1 ratio $2.30 P&P 30c.

THIS MONTH'S SPECIAL

b‘j\:}"fa-, of ¢
R =8 o>

RF AMPLIFIER AM-4306/GRC

Originally used in conjunction with
PRC25 which covers 30-75 MHz FM.
Requires 14 watts drive and gives a
nominal 25, watts out. Brand new in
sealed box. $19 each $3.50 p&p

16 kHz CRYSTAL FILTERS 10.7 MHz
M.E.W. $5 each P&P 75¢

2N3055 TRANSISTORS $1 each

58 ohm COAX CABLE 100 yd Rolls,
1/8" diam. $12 roll P&P $1.75

52 ohm COAX CABLE %" diam. 45¢
yd, 50c maetre.

DOW KEY COAXIAL RELAYS 48 volt
D.C. operation $15 P&P 75c.

3 N” TYPE CONNECTORS to suit
above $5

SPLIT STATOR CAPACITORS with
screwdriver stot drive, 9 pF, 17 pF or
25 pF. Brand new Eddystone type $3
each P&P 75¢

2” SQUARE FACE 0-1 mA METERS
calibrated 060 $3 P&P 75c.

MAIL ORDERS WELCOMED.

Please allow pack and post items
listed on this page, if further
information required send a
stamped S.A.E. for immediate reply

(’rom the above address.

S.0

SIAR
DELTA GO.

PTY.LTD.

TRANSFORMER
MANUFACTURERS

We can supply transformers,
chokes, etc. for most of the
projects featured in Electronics
Today at competitive prices.

We also manufacture a range of
transformers in single and three
phase up to 20 KVA, all

manufactured to comply with
the relevant Australian Stan-

dards.

8 East St.,
Granville, N.S.W. 2142
P.O. Box 31, Phone 637-7870

"COWPER™

Cabinets and chassis for all
projects featured in this
magazine are available from

COWPER SHEETMETAL
& ENGINEERING
11 Cowper Street,
Granville, N.S.W. 2142
Phone 637-8737
(P.O. Box 31)




$370 Computer!

Not a kit -but complete onboard.

MICROOS

is a complete computer system

built around the famous
Motorola/AMI 6800
Microprocessor. Designed

primarily for training, prototype
and system design uses, the
Micro-68 comes complete, ready
to run with its own integral power
supply, keyboard and display. The
512 word John-Bug PROM
contains all the service programs
necessary to load your own
programs, inspect and edit them as
necessary, insert break points for
debugging purposes and execute.
Convenient edge connectors are
provided for memory expansion
to 64K and full 16 Bit 1/0. All
memory lines can be fully
buffered on board.

M ‘\.I‘\IIIQ\\‘!\!\‘\\.‘\‘
shduantel

The output is capable of driving
transistors or other logic directly.
The Micro-68 has been
successfully used as a highly
effective classroom training aid
with one computer per student; as
a low-cost prototyping system for
the 6800 Microprocessor, and as a
complete, stand-alone computer.

Never before has so much
capability been offered at such a
low price. The 6800 is backed by
the massive resources of Motorola
and second sourced by AMI.
Complete programming and
applications manuals are available.

The action is here and now; with
the only industry-wide standard
Microprocessor — the 6800 — and
Electronic Product Associates,
backed by 18 years of experience
provides you with guaranteed

ELECTRONICS TODAY INTERNATIONAL — MAY 1976

MICRO6S

Manufactured by
Electronic Product
Associates, Inc.
San Diego.

quality in both design and
construction. The revolution has
begun.

16 Button Keyboard

6 Digit Led Display

128 Words of RAM

512 words of PROM
Power Supply

Hardwood Cabinet
Motorola/AMI 6800

16 Bit 1/0 Connector
RAM expansion to 64K
Sockets for 768 words

of RAM on board

For further information contact:
Ampec

Engineering Co.

42 The Strand, Croydon. N.S.W. 2132,

Postal Address: P.0. Box 18,
Strathfield. 2135. Australia
Cable Address: AMPEC SYDNEY.

Phone: (02) 747-2731, (02) 74-8063.
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ELECTRONICS
—it’s easy!

Digital Computers

THROUGHOUT THIS COURSE
we have been steadily building up
sufficient information to enable
discussion of computing machine
operations. What follows is necessarily
an introduction only — computers are
now extremely sophisticated in design
and the manufacturing methods very
specialised. It is, however, quite
important that the operation of
computers be wunderstood by
electronic craftsmen at a general
systems level. This, and the next part,
will introduce the philosophies, the
hardware and the operation of digital
computers from a technical rather
than user-only viewpoint. (Analogue
computers were briefly mentioned in
part 12 — they are still valuable in
some applications but in general,
machine computing is now mainly
done digitally).

Already we have introduced the
systems approach of understanding
analogue and digita! electronic systems
(Parts 1, 21); how information can be
conveyed in binary code form and
how different channels can be handled
simultaneously on a common
transmission line (Part 5); how
square-wave clock signals are generated
was covered in parts 17 and 18. The

history of the development of logical
operation by electrical switches and
how logic gates operate to perform
simple arithmetic was covered in Part
22 — other basic digital functions
being dealt with in Part 23. Storage of
digital numbers in solid-state counters
was the subject of Part 24 and the
conversion of signals from
code-to-code and from analogue-to-
digital, and vice versa, were discussed
in Parts 26 and 27, respectively. How
computers become involved in testing
was briefly mentioned in Part 29.
These are each important concepts,
worth revising at this stage.

With this much learned there is little
else that need be studied about
components (stores of various kinds
and IC developments in computers are
discussed later) in order to understand
how digital computers operate. Our
emphasis must now be on the design
arrangement of the computing
machine as a whole and how the user
can make it work.

WHAT IS A COMPUTER?

Regardless of whether a computer is
digital or analogue in operation its role
is to perform various kinds of

PART 30

mathematical operations. The
analogue machine cannot perform
logic operations: (unless cojoined with
a digital computer, in which case it is
known as a hybrid computer — as
shown in Fig. 1) its use is generally
restricted to what are called linear
mathematical problems in which
signals vary continuously and
information is transferred as levels not
as digital codes. Analogue computers
can be very good at such operations,
often better than a digital computer of
similar cost. The digital machine, on
the other hand, (a general purpose
installation is shown in Fig. 2) can
perform almost any kind of
mathematical manipulation, however
special techniques are often needed to
solve analogue problems. Analogue
type signals must be sampled and each
sample converted into a digital
equivalent before they can be
processed in digital machines: this is
where the digital machine in certain
applications may be less efficient than
the analogue alternative.

As well as performing arithmetical
operations (called scientific
computing) the digital machine can be
instructed to process or sort discrete
data in digitally encoded form (called

Fig.1. Here a digital computer and an analogue computer are combined — the result is known as a hybrid computer.



Fig. 2. General purpose digital computer, this centre is used by Lloyds Bank in Britain.

<

data processing or -DP, for short).
Typical computer data processing
operations are the sorting of numerical
data — for example to see how many
people have heights of various chosen
values, or the booking of airline seats.
Mixed working, where scientific
calcdlation and data-processing are
both involved, occurs for example, in
costing out a building estimate, raising
a stock value for a business, or
producing pay-slips.

Digital computers may also calculate
tables by automatically incrementing
the input data between preset limits.
For example the computer could be
asked to generate and print the si:es

of all angles between 10° and 90° at
10 intervals.

We pause now to note that we call
such machines computers not
calculators. The term calculator has
traditionally been used to describe
machines which perform a fixed set of
mathematical calculations. The term
computer on the other hand, is
reserved for those machines which
may be reconfigured by a set of
programme instructions to perform
any particutar task. However such
distinction between the roles of
calculator and computer is becoming
increasingly difficult to make. Some
computers are now dedicated to

Fig. 3. As yet, computers can only
do what they are programmed to
do.

s |, ¢
\}

performing calculator like tasks and
some calculators are now so flexible
that they can be programmed to
perform a variety of tasks.

In the 1950s, when powerful
electronic computers were emerging,
the popular concept was of a machine
that would soon have thinking powers
of its own — and its own will and
imagination — as depicted in Fig. 3.
Although we must concede such is
probably possible one day — no one
has yet gained an inkling into how this
extra facility could be realised.
Computers are merely machine slaves
that, if working internally as the
designer thinks and intends, will
perform as commanded. The operator
informs the machine of its job via the
programme presented to it. Where the
computer has valuable merit is in its
ability to perform calculations and
process numerical data at rates vastly
greater than a human mind, with
rarely an error, and for hours on end if
need be. It is a tool and no more. To
say the computer accidently sent the
$1,000,000 bill to Bill Blogs is entirely
incorrect. The programmer or the
machine did not perform as hoped
through one or the other being
defective in the instructions given or
the way they were obeyed.

As well as computers that operate
only when the operator gives
instructions there is also the dedicated
machine that, once set internally to
compute or process in a predetermined
way, becomes part of a process. It
helps control by working at the same
rate as signais are generated in the
process — real time working.
Process-control computers, as these are
called, operate on data and perform
calculations as part of many feedback
toops in, say, a chemical plant. Figure
4 shows this use in a diagrammatic
form. Other names variously used to
describe this use are in-line, on-line,
direct-digital-control (DDC) or just
plain computer control. Wherever
automation of extensive complex
process is necessary a computer will
usually be found — waste-water
treatment plants, paper manufacture,
natural gas and electricity distribution
networks, satellite control and
power-station plant operation are but
a few of thousands of in-line
applications. Computers are far more
useful in this task than human
operators — see Fig. 5.

On-line operation (although not
generally agreed upon) is a term
probably best reserved for cases where
each of many input terminals
connected to a central computer can
gain access to the unit when it
becomes available. This is also known
as time-sharing and is used where the
signal processing rate need not match
the process. The computers used in
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Fig.4. Process control computers are electronic data

processing machines, dedicated to a specific task.

banking in Britain operate in a
time-sharing mode — bank branches, as
shown in Fig. 6, can gain access to the
central-account records — a short wait
may be necessary. When the computer
works on diverse problems at the will
of the operator and is not used for any
dedicated purpose it is said to be
off-line.

Originally electronic computers were
huge — several rooms filled with racks
of valve electronic circuits. In the

mid-sixties manufacturing techniques
and designs were such that a new style
of less versatile but compact computer
was marketed — the so-called
minicomputer. Figure 7 shows but one
kind of mini-computer system
employed to control a process by
providing instructions as needed. (It is
not used in closed-loop as this process
does not feed data back to the
computer).

We do not use the word ’‘generation’’

Machine Man

Speed Much superior Lag 1 sec.

Power Consistent at any level 1500W for about 10 sec, 350 W
for a few minutes, 150 W for
continuous work over a day.

Consistency Ideal for routine, repetition, Not reliable — should be

precision

Complex activities Multi-channel

Memory Best for literal reproduction

and short-term storage
Reasoning Good deductive
Computation

correction

Input sensitivity I L
e.g. radioactivity

Insensitive to extraneous

Poor for pattern detection

Overload reliability Sudden breakdown

Intelligence None
Manipulative Specific
abilities

Some outside human senses,

monitored by machine.
Single channel.

Large store multiple access.
Better for principles and
strategies.

Good inductive.

Fast, accurate — poor at error Slow, subject to error

Good at error correction.
Wide range (1012) and variety
of stimuli dealt with by one

unit, e.g. eye deals with
relative location, movement
and colour.

Affected by heat, cold, noise
and vibration.

Good at pattern detection.
Can detect signals in high
noise levels.

Graceful degradation.

Can deal with unpredicted and
unpredictable.

Can anticipate.

Great versatility.

Fig. 5. Fitt's list summarizes the relative advantages of man versus machine control.

in connection with the minicomputer
because that term is used in computer
jargon in two distinct ways. It may
describe the hardware used — first
generation computers use thermionic
valves and ordinary cable wiring, such
as shown in Fig. 8, second generation
machines use discrete transistor
circuits on printed-circuit boards, third
generation machines use
integrated-circuitry and the most
recent, about to emerge, fourth
generation computers use large-scale-
integration LSI manufacturing
methods — see Fig. 9. A fifth
generation computer is yet to emerge
as an accepted concept. The other use
of ‘‘generation’’ is in describing the

system interconnections —  the
philosophy of system hardware
interconnection and style, and

capacity of the store involved.

A HISTORY OF COMPUTING
MACHINES

Intertwined with the development of
machine operated logic (studied at the
beginning of Part 22) was the gradual
increase in sophistication of
computing machine systems.

Earliest devices were simple
calculators based on mechanical
concepts. They performed simple

addition, subtraction and sometimes
multiplication and division, doing this
without the ability to store or hold
values other than inputs and computed
output.

Space does not permit extensive
description of this history — see the
reading list for that. Figure 10 shows
the style of the first calculating
machine of the “modern’” kind. This
performed arithmetic addition and
subtraction only, by mechanically
manipulating interconnected counting
wheels and was probably made by
Pascal in 1642. In 1671 Leibniz
modified the same mechanism (see
Fig. 10) to obtain multiplier action,
producing his own design calculator
much later — in 1694, Because
mechanism manufacture at that time
was crude indeed — all parts were
individually hand-crafted — the
Leibniz machine was not reliable even
though the concepts involved were
sound. Improvements in mechanical
manufacture had to occur before a
routinely useful gear and crank
calculator could be built (by de
Colmar in 1820). Thus, through these
and many other gradual improvements
to method and manufacture, the scene
was set for grander ideas.

A major advance was made by
Babbage. Charles Babbage was born in
Devon, England. In 1792, he became a
Professor of Mathematics at
Cambridge University and had a
consuming passion for mechanical
machines that could perform far more




advanced mathématical onerations
than any previous apparatus. His first
machine, shown in Fig. 11, was
devised to solve differential equations
by calculating differences. This was his
“Difference Engine’’ of about 1812. In
1833 he conceived a second, quite
different general-purpose engine — the
so-called ""Great Calculating Engine”.
In principle, it could do any
mathematical operation by following
instructions programmed into it by the
operators. It could also make
decisions, on what to do next, that
were based on its just calculated
results.

Babbage used punched-cards for
input information (a reasonably logical
choice in view of the many repetitive
industrial processes using this control
medium at that time), a memory
{(which he called ‘the store”), a
number processing section (called the
mill), a means of transferring results to
and from the store, and automatic
output (as cast type ready to print). It
was a grand machine having ability to
store 1000 fifty-digit numbers in its
store. It even had overflow indication.

Fig. 6. In time-shared operation a central com-
puter is made avajlable to terminals. This map
shows the links of bank branches to two
central computer centres via concentrators.
Fig. 7. Mini-computers come in all shapes

and sizes. On the left, in the console, is the
H.P. 2000 that controls the pattern being
knitted on the Kirkland knitting machine.
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Fig. 8. Compact electronic
computer systems become
reality when valves were
replaced by solid-state
components. This single
plug-in unit, from a
Pegasus computer of the
50s, would today have

its entire function made
on a pinhead in LS!
technology.

The intended power supply was
steam. Sadly, Babbage's engines were
not proven in practice in his time;
those built were either not completed
or proved too unreliable. Manufacturing
methods were still incapable of
maintaining the tolerances needed — it
was a classical example of a concept
waiting for the requisite technology.

However from that time on
calculators rapidly became more
sophisticated. Keyboard entry (Fig.12)
of data, instead of the need to turn
wheels, was introduced, (but the
mechanism was still handcranked)
number length was limited and speed
was very siow (by today’s standards).
Around 1910 electric-motor drives
were incorporated to perform the
numerous mechanical rotations needed
to transfer the carry-over value
through all decades.

Complicated mathematical equation
solving in the 19th and very early 20th
century was performed on other kinds
of special purpose mechanical
calculating devices. The planimeter,
Fig. 9. Today's computers use L'S/ techniques in which thousands of transistors and diodes which determines area under a curve,
are contained within a single chip. was devised in 1814, the mechanical
ball-and-disk integrator was deviced in
1876 (by Lord Kelvin's brother). With
these and other basic
mechanical-function solving ideas,
Lord Kelvin and others put systems
together that carried out specialised
calculations. Kelvin produced a tidal
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Fig. 13. This relay-switched digital calculator was buiit by Zuse in Germany in 1936.
((This photograph has been included because of its historical interest — unfortunately

the original print is of border-line quality).

amplitude and phase predictor for
sea-tide forecasting around 1874.
Later in 1898 Michelson (of speed of
light fame) worked with Stratton to
produce a mechanical harmonic
analyser.

Special-purpose mechanical
calculators were still in use in the
1940s. During World War |l, for
instance, gun crews fed data
concerning range, direction and wind
strength into computers by which the
correct aiming information for the gun
was computed.

Today a few equipments still
perform simple operations by
mechanical means for in applications
where electrical power is not available
and the inputs not in electrical form it
may be more economic to use
mechanical methods.

With the advent of electronic
amplification at the turn of this
century electronic circuitry gradually
replaced mechanical mathematical
functions. This was feasible because of
the superior speed of calculation,
reduced manufacturing tolerances and
greater reliability of electronics. The
swing to electronics was intensified by
the need to process an ever increasing
amount of data that arises in, for
example, more complex equation
solving, census taking, or warfare.
Hollerith devised the punched-card
sorting machine to help handle the
U.S. census data. This device won an
1890 competition organised by the
U.S. Government,

Electric computers using the same
basic system that we use today became
reality around 1936 when Zuse, in

Germany, built the relay-switched
digital calculator (shown in Fig. 13).
This machine featured automatic
computing, binary arithmetic, floating
decimal point and punched-tape
programming. In 1937 the USA’s IBM
Corporation began development of a
machine called the Automatic
Sequence-Controlled Calculator, or,
locally, just Mark 1.

The trend toward total electronic
working continued. ENIAC, generally
recognised as the first all-electronic
computer, had 18 000 valves and could
operate at 500 additions per second.
This was followed, after many other
developments, by the first production
computer — the Remington Rand
UNIVAC I. it has been estimated that
all computers installed in the U.S. in
1955 could do just 250 000 additions
per second. Just one low-cost mini can
do that today.

In 1959 a U.S. refinery installed the
first process-control computer system
and in 1960 a large steel corpcration
in U.S. was the first to use a computer
to carry out inventories, handle orders
and control production. Airline
booking by computer began in 1964.

Integrated circuits (in the third
generation machines) came into use in
1964 via the IBM 360 system and by
1970, in the U.S. alone, roughly
1000000 people were employed
in making and using digital computers.

Single chip, fourth generation
machines came to reality around 1972
with the use of LSI. Today (or at least
when this was written early in 1976)
pocket scientific calculators containing
over 30 000 transistors in LSl form

can be purchased for less than a week’s
wages. In 1974 the world market for
small calculators was estimated to be
40 million! The cost of modern
computers is now governed by the cost
of the peripheral bits and pieces rather
than the processing unit itself — the
cost of the electronic components is
now just a minor part of the whole.

BASIC ORGANISATION

The complete electronic data
processing (EDP) system comprises
hardware and software. The former
pertains to the physical machinery of
the computing system — that which
can be seen to exist in containers and
cabinets. Software is the jargon term
used to cover the muititude of
different programmes devised to
instruct the hardware about the tasks
it has to perform — these may come in
punched card, punched tape, magnetic
tape and disks or in written format.

The hardware of electronic data
processing systems comprises the
several basic functional blocks
depicted diagrammatically in Fig. 14.
Peripherals enable the electronic
circuitry of computation to com-
municate with external information
flows via the input and output units.
The heart of the system is the central
processing unit (CPU) comprising a
very fast-access store (also called the
high-speed  memory) of digital
numbers: a unit that performs
simple arithmetic operations at
high-speed (called the arithmetic unit),
and a control unit that coordinates all
units by stepping (clocking) the
system on bit-by-bit by means of a
clock pluse source.

A CPU can serve many different
functions and all CPUs are not
identical by any means. Typical tasks
are to control the peripherals and the
input/output information flow,
perform the arithmetic in scientific
work or compare data in data-
processing uses where the logical
capability is exploited more directly.

Data is shunted back and forth
between units on the bus lines using
parallel, and serial forms of binary
number transfer. (A number of binary
bits, when combined into a number,
are described as words). Different
manufacturers use different word
lengths — 24 in ICL 1900, 32 in IBM
360; 36, 48 and 60 are also used. The
term ‘byte’ will also be met and this is
the designation for a short segment of
the full word. For exampl2 an 8 bit
segment of a 24 bit word.

Words are held in the store when not
being operated upon. As well as being
a binary number that is directly
equatable to a decimal number, words
can also represent instructions for the
control unit to use, a piece of a
number, a sequence of letters or any
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> are however a long way from
= programming by merely talking to the

Loy
/.Y.\ A\ "

T T

7 ! \
ARITHMETIC

/
UNIT

- o 0 E machine. Computers must still have

i ) their instructions in a strict written
format. In compiling the exacting
. programme sheets the user must first
u establish what he wishes to do
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SEORE R required on a flow chart. Figure 15
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- I processing problem.
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A how long a computer may take to
e provide a solution: tasks can take

many hours to mere fractions of
N seconds, depending on the size of

INPUT UNIT problem and computer power. Off-line
computations may not necessarily

N have to be performed at high speed

{except when other jobs await their
/ turn) but in process-operations it will

| I' J l l often be vital that a calculation is
made in sufficient time to gain stable

INPUT
PERIPHERRALS

— — > — — CONTROL LINES

Fig. 14. Basic functional blocks of electronic data processing system.

other symbols (eg graphics) as desired.

Words usually include one extra bit
called the parity bit. The parity bit is
used as a continuous check that the
words transferred between locations
have arrived as sent without any
binary position of a single word having
its state altered on the way.

In order to make use of this versatile
arrangement, a CPU must have a set of
instructions to tell it when and where
the data has been placed for optimum
use of time. The programme, that is
the software, performs this task at
speeds much greater than human
operator or the input units could. A
programme is loaded into the CPU at
the speed allowable by the input
mechanism, during which time the
computer is often employed on other
tasks. Once loaded the system is
started on the problem, and then runs
at the maximum speed of which it is
capable. To give some idea of speeds
involved, a CPU internal operation will
take around 1us or less whereas a fast
peripheral barely gets down to
100 000 us per operation. The design
of EDP systems is very much one of
careful systems organisation to avoid
wasted operating time.

We say software programmes operate
with various languages. The most basic

control. Remembering that all
calculation required must be reduced
to the basic four functions of add,
subtract, divide and multiply it does
not take much of a calculation to
consume many milliseconds, especially
when the decimal accuracy needed is
high. A particularly fast computer may
be essential to obtain millisecond
time-constant control in computer-
control work.

OATA {BUS) LINES

and original language is machine
language wherein the programmer
must specify exactly which bit must
go to exactly what store location and
so on. This is seldom used today at
operator level. With time, languages

have come closer to normal spoken e

{Continued on page 106)
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NATIONAL RADIO SUPPLIES

332 Parramatta Road Stanmore 2048 Ph.567398.

STEREO RADIOGRAM

FM-AM — 3 piece ELECTRONIC CLOCK RAD'O
SPECIAL Al\/lt-F:\/I with alarm-seconds-snooze-sleep
l e '
$49 00 ; ., SPECIAL
$40.00

AUTO EJECT

CASSETTE CAR STEREO

e 4-1C Circuit BASF TAPES SPEC IAL

* fost Forward & Fast Four Star — 12 mths Warranty g 88 tﬁgm g;:gg Yolf<es 11(§)8P5h0ilips
s PN C 120 LHSM  $2.80 3107 EHT $9.00
R VALVES GALORE O ER Pheks
O T L AL 240V — 6.9V
$69.00 with Speakers 6X9— $1.20 6SN7 — $1.00 300ma — $6.90

6U9 — $1.20 6IN8 —$1.30

itaboie 1for fad
6CM5 — $1.50 1S2— $1.00 BAL3— $1.15 Sulieclehogagof

: g Iculator, etc.
PACK SPECIALS 6BL8 — $1.00 60X8 — $1.20 6U7 — 30c = inates battery
AT LAST 6BM8 — $1.00 6GWS — $1.10 8D7 — 80c costs
6Y9 — $1.50 6BMS — $1.10 6K8 — $1.00 :
Wlth Speaker and printed board. BC147 BC148 BC149
R Ready to go. 10 mixed for $1.20
C60 LHSM $1.80 Only $4.50 -
C90 LHSM $2.00
G Sy e STEREO FM-AM TUNER BRIDGE RECTIFIER
POLYESTER PACK FM 88 — 105 MC 3.8 AMP 100v $1.80
Mixed 50 at $2.00 Complete in wood case 25 AMP 200v $3.50
$62.00
e S RADK BATTERY ALLIGATOR CLIPS
TOMIen <50 ELECTRIC CAR AERIAL Heavy Duty 50 AMP
RESISTOR WIRE-WOUND PACK | Complete, 'ea% for installation. 10 for $5.00
50 for $5.00 — 3 & 5 & 10 watt $18.00
SPEAKER TRANSFORMERS
MICA PACKS T.V. BALUN 10K — 35 ohms — 7k — 15 ohms
50 for $3.00 — 20 for $1.80 300 ohms to 75 ohms 80c¢ ea. $1.20 ea. or 10 for $10.00
POTENTIOMETER PACK
20 for $2.50 TRANSISTOR SPECIALS VIBRATORS
MJ3055 eqv. 2N3055 6v 5211 AW.A.
DOUBLE P?,/T_\E"\'J'O’V‘ETER 60c ea. or 10 for $5.00 still only $1.00 each.
10 for $4.00
PLEASE INCLUDE 20% OF CRDER TO COVER POSTAGE &
RESISTOR PACK PACKING. CO.D. IF NEEDED. ALL EXCESS POSTAGE

100 for $1.50 REFUNDED.
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CRY/TAL

ESTABLISHED FOR THE
PAST 35 YEARS FOR

ALL YOUR
* REQUIREMENTS *
STILL ON TOP

ELECTRONIC UNITS

o DECADE COUNTING UNITS TO
1 Hz @« WIDE BAND AMPLIFIER
FOR your counter 1 MV sensitivity,
band width 1-250 MHz.

ODEVOTED EXCLUSIVELY TO
THE MANUFACTURE OF

PIEZD ELECTRIC
CRYSTALS

Contractors to Federal & State
Government Departments.

“All Types of Mountings'’

REPRESENTATIVES —

S.A. Rogers Electronics
P.O. Box 3,
Modbury North, S.A.
Phone: 264-3296

QLD Fred Hoe & Sons Pty Ltd,
246 Evans Road,
Salisbury North, Brisbane,
Phone: 474311

W.A. W.J. Moncrieff Pty Ltd.,
176 Wittenoom Street,
East Perth, 6000
Phone: 255722

TAS. Dilmond Instruments,
P.0O. Box 219,
Bellerive, Hobart, Tas.
Phone: 479-077.

Send stamped addressed
envelope for new catalogue or
quote for your requirements.

BRIGHT STAR CRYSTALS P/L.
35 EILEEN ROAD, CLAYTON,
VICTORIA, 546-5076

LAFAYETTE

“GUARDIAN 6600’
Direction Finder 6 Band Radio

Beacon — Broadcast — Marine
FM — Aircraft — VHF

$17950

6 BANDS
{1) 160-390 kHz Beacon (2} 550-1600
kHz Broadcast (3) 1.6-4.6 MHz Marine
(4) 88-108 MHz FM {5) 108-136 MHz
Aircraft (6) 147-174 MHz FM VHF

BATTERY OR 240V AC OPERATION
{with external adaptor — optional extra).

FEATURES

e Rotatable Antenna for Direction
finding and reception on beacon,
broadcast and marine bands

® Telescopic Whip Antenna plus external
antenna jack for reception on FM,
Aircraft and VHF bands.

e Signal strength, tuning/battery meter.

@ Adjustable squelch control.

The ‘‘Guardian 6600 is Lafayette's
most advanced Portable Radio for top
reception plus Direction Finding. 19
Transistors, 15 Diodes and two
Thermistors. Individually tuned circuits
for best performance on each band.
Adjustable RF gain control varies
sensitivity and tuning meter for direction
finding purposes. Supplied complete
with comprehensive operating manual.

SIZE: 11%” W x 10%" H x 3%" D.
Shipping weight 6lbs,

[ AFAYETTE

ELECTRONICS

div. of Electron Tube Distributors P/L
94 St. KILDA RD., ST. KILDA,
VIC. 3182 Phone 94-6036

Also available from
RADIO HOUSE PTY LTD,
306 Pitt Street, and 760 George Street,
Sydney, N.S.W.

DICK SMITH ELECTRONICS CENTRE,
160 Pacific Hwy, Gore Hill, N.S.W.
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®

HYBRID AMPLIFIERS
for electronic cross-overs,
stereo, public address and
other audio applications.

Models — S1 — 1010G

ELECTRICAL
CHARACTERISTICS
e
Charactemstic §1-10106 §1-10206
Maxsmum rms Powes 10w 20w
Output Load 8 ohms 8 ohms
Supply Vattege 34Vor 17V 46V or *23V
Absolute Mux. Supply
Voltage A5V or +22 5V 55V or +25V
Supply Current {ave.} 0.504 0.72a
Protective Fusing 14 Quick Blow 14 Quick Blow
Hasmomc Drstortion at
Full Output 0.5% max 0.5% max
Maximum Input Voltage (p-p) | 10V 10V
Vottage Gan Full Feedback
(Po = W) 3048 typ 3048 typ.
Charactemtic §110306 §1-10506
Maximum rms Power 3ow 50w
Qutput Load 8 ohms 8 ohms
Supply Voltage 54V o 27V 66V or *33V
Absolute Max Supply
Voltage 6OV or *30V 8OV or *40V
Supply Cusrent (ave ) 0.86A 1.1A
Protective Fusing 154 Quick Blow | 2A Quick Blow
Hermonic Orstortion at
Full Qutput 0.5% max 0.5% max
Maximum Input Voltage (pp) | 10V v
Voltage Gain Full Feedback
(Po - 1W} 3048 typ 3048 typ

AUTOTRONICS
PTY.LTD

47 Anzac Ave., Engadine, 2233
(02) 520-9442.
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Fig. 16. Redundant circuits are incorporated so that one unit will continue to perform a vital

task even if though its complementary unit fails.

ADVANCED ORGANISATION

Even the best designed digital circuits
occasionally go wrong or pick up stray
noise thus causing errors. A single
parity check greatly enhances the
chances of detecting errors, but with
the development of faster machines
that conduct vastly greater numbers of
operations in a given time, the
reliability of the systems to perform
correctly without error comes into
question. When reliability is a vital
consideration, as for instance it is

when designing compuiers for manned
space shots, the aquipment may be
duplicated or triplicated — this extra
equipment is called ‘redundant’. An
obvious way to incorporate
redundancy is shown in Fig. 16 where
all units are simply doubled-up and
connected so that one can perform the
task if the other fails. There are
preferred ways to connect extra
equipment, the general rule being that
as many cross-connections are made as
possible as demonstrated by the two

M - P
* APATH
— — —»— (a)
* BPATH
M —— P
] P
? APATH
——e —— (b}
* BPATH CPATH
M P

DATA BUS CARRYING DATA
FROM INPUT TO OUTPUT
VIA UNITS M, P.

Fig. 17a. The data path may
be via A or B. Fig. 17b, if an
additional path ‘C’ is added,
reliability is clearly improved.

systems shown in Fig. 17. In Fig. 173,
the data path can be via A or B which
is clearly more reliable than via just A
if both A and B have equal reliabilities.
If an additional path C is added, as
shown in Fig. 17b, we have improved
the chance of data being processed by
an M and P unit sequence.

The reliability of systems is measured
in terms of the mean-time between
failures (MTBF) and the mean-time to
repair (MTTR). As a guide only, Fig.
18 shows typical values for the various
kinds of units involved. (The following
part gives more detail of peripherals
mentioned in the figure).

Taking the idea of interconnected
redundancy to the limit we have a
system schematic like that given in
Fig. 19. At each nodal point any one
of a multiplicity of units can be
brought to bear on the nodal task. If a
single unit fails, the effect is not a total
shutdown of the task but a slight
degradation in speed and capability of
the whole system. This has been called
the fail-soft design and such systems
exhibit the graceful degradation that
occurs in physiological brains. The
concept of total interconnection is
loosely analogous with the way in
which physiological brain cells are
connected.

In the next part of this series we look
at the peripherals used, various kinds
of stores, microprocessors and the
latest manufacturing techniques.

Further reading

Two books, already referred to in Part

22, are relevant, these are:

*A Computer Perspective’’, C. and R.
Eames, Harvard University Press,
Massachusetts, 1973. (This is a
definitive work on the development
of data processing equipment from
1800 to 1940).

‘Electronic Computers -- Made
Simple’’, H. Jacobowitz and L.
Basford, W.H. Allen, London, 1967.
(Although out of date with respect
to certain aspects of hardware this
provides a valuable basis for technical
understanding of both analogue and
digital computers. It also explains the
arithmetrical operations).

“Introducing Computers’’, M. Laver,
HMSO, London, 1973. (A version
compiled for users with a little
technical knowledge. It discusses
programming procedures).

“Computers at work’” J.O.E. Clark,
Bantam Books, London 1973 (A

most useful book on where
computers are used).
‘‘Electronic Computers’’, S.H.

Hollingdale and G.C. Tootil, Penguin
Book A524, Harmondsworth, 1965.
(A fine layman’s summary of
analogue and digital computers
including a lengthy chapter on what
sort of jobs computers do).



Computer programming is zovered
in many texts and booklets. One design — see main
example is: et
‘""Elements of Computer

Programming’, K.P. Swallow and

W.T. Price; Holt, Rinehart and

Wilson. New York, 1965.

When the need to learn how to
programme a computer arises it is best
to seek specialised advice about
reading material pertaining to the
computer to be vsed. There are
numerous models available each having
its own peculiarities and each requires
considerable operator training-time.
Fortran, by IBM, and its dialects are
commonly used programmes; an
inexpensive programming primer is:
A First Course in Fortran’’, E.J. Burr,

Department of Continuing

Education, University of New

England, N.S.W. 1974 (Third

edition).

ALGOL language began to emerge in
1958 as a step toward a universal
computer language for scientific
working. COBOL is the commercial
counterpart. Relevant books are:

Fig.18. Typical
mean time between
failures — and
typical mean time
to repair.

Fig.19. The fail-safe
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AT LAST!

THIRTY FIVE SIMPLE PROJECTS IN ONE
GREAT VOLUME! PLUS A COMPLETE
BEGINNER'S GUIDE TO PROJECT
CONSTRUCTION.

ON SALE NOW AT ALL NEWSAGENTS DR OIRECT
FROM ELECTRONICS TOODAY INTERNATIONAL, 15
BOUNOARY STREET, RUSHCUTTERS BAY, NSW 2011.
$2.00 (plns 40c POSTAGE)

Y

GOLOR

BUYING II.v RENTING
GUIDE

e Why Pal?
e What size?
e Buy or rent?

e Local or import?
e Installing your set
e Problems — problems

—— —

WHY HOW Im
WHICH jr,:rQ

WHEN AND

PLUS — chance to |
win magnificent [
HMV colour TV.

HOW MUCH

i44g Al in COLOR TV GUIDE — ON SALE NOW —

AL
‘nm ALL MAIN NEWSAGENTS $1.00
(racommended retail price).

J




Logan Brae
Audio Sales

BLANK TAPESBY MAIL ORDER

New lower prices

HITACHI fess 12 off 36 off
than 12
Cc90 $1.80 ea. $1.70 ea. $1.60 ex.

C120 $2.35 $2.20 $2.10
uDCcso  $2.30 $2.20 $2.10
uDC120 $3.10 $290 $2.70
UDR C60 $2.30 $2.20 $2.10
UDR C90 $2.90 $2.75 $2.60
BASF Cr02

C90SM  $2.90 $2.80 $2.65

Clearance Sale Genac Ultra
High Fidelity. $1.00 ea.
POSTAGE: Up to 6, 60c or $1.20
airmail or N.S.W. $1.20 plus 10c per
doz. Vic., S.A,, Qld,, $1.75 plus 25c
per aoz. W.A_, Tas., N.T., $1.90 plus
40c per doz.

RAMBLER ELECTRONIC

NOVILE
AIMATEUR
COURSE

The QLD division of the W.LLA, has
joined forces with the WINDSOR YMCA
RADIO CLUB to make available a new
course leading to the NOVICE
AMATEUR OPERATOR'S
CERTIFICATE. It is called the NOVICE
AOCP STUDY PACKAGE. The package
contains course notes, a study guide,
project sheets and a cassette morse code
jesson. Using the study guide you can
work through the theory notes in 16
sections each with self test questions and
sample answers, The morse lesson
cassette teaches you the morse code

M.J.NEILSON
AUDIO (SALES)

POST FREE
SPECIAL NTRODUCTORY OFFER
Sergeant TR 3M AM-FM pocket radios
catures
separate AM & M tuner secons
55 KHz AN T stage
10 7MH: MO stage
scapie M aerial
abudlt ferrte rod A\ M oaeral
te with battery carpiece
and carrying strap
1 osolid ‘milttary stvle” case
verall domer
13X NIX S 2 en

““SOUND ONLY" method. — — — =
The sers popular high quality HITACHI

range of blank cassettes,

CLOCK RADIO from no prior knowledge using the only £13.00
e

The complete package is available at the
special price of $10.00 plus $2.00

pack/post. 111 1235 36+
Write for further details or send orders C 60 1 1.35 1.25

" 90 1.85 1.75 1.65
RES: L.E.O. Qisplay-Oimmer, § 5
Hour M A \eer 120 240 225 215

to:
Hour-Min-S e c AM/PM, Sleep timer — .
1-59 mins, 9 min snooze switch, power MCEGO 200  1.90  1.K0
interruption warning, RAOIO UDC 90 335 e G
FEATURES: AM/FM Tone Control, RIR A Sl o8
unc 120 3.8 3.00 80

wide spread dial, good tone &

sensitivity. UDR 60 2.35 225 o5
3 MONTHS GUARANTEE UIDR9D 300 2X0 s
$53 NSW. $54 Interstate (post. incl). o R 2 26
Minimum order $5-00. For any enquiries. please

P.0O. Box 24, Carlton, NSW 2218 2/32 Farrington St., Alderle phone Murray Neilson (03) %19 8291 or send SAF
5 on - Y.
Please send SAE with enquiries Qld 4051 P.O. Bos 133 Nawthorn, Vie., 3122,
Telephone (02) 587-3475

/ DIGGERMAN ELECTRONICS \

P.0O. Box 33, Coramba, N.S.W. 2466
Modestly we introduce a new realm in prices for

NOwW

hobbyists. Compare our prices and buy from us. Return AV A | l_ AB L E
mail service.
QUALITY ELECTROLYTIC CAPACITORS: POLYESTER
FiILM CAPS,
UPRIGHT AXIAL LEAD 100V 10% tol:
Cap. 16V 25V 16V 25V .001 Tc
1uF Tc 7¢ 8  9c 0015 7c
?g;ﬂ: 7c 7¢ 8 9 .00:2{2; 7c
u 7c 7c 9c 10c .00 7c
ggpz gc gc 98 11¢ 0047 7c Crossover Inductors
ul C c 10c 13c .0056 7¢ i-Fi
47 uF 9c ¢ 11c 14c .0068 Tc (For Hi-Fi Sp eareh Sy stems)
;ggpg 1¢ 12¢ 13¢ 17¢ .01 7c
u 13¢ 17¢ 15¢ 20c .015 8¢
e e a3 % o5 8 From .25 mH upwards
u ¢ 37¢ 31c 40c .033 8 0 |
s i Wound on plastic bobbin
RESISTORS: %W carb, film 5% E12 values | ‘056 9 1 1
2.2 10 1 M ohm. Record price 2c each on | 068 9c complete with mounting plate
single quantities. A 10¢c
15 13¢ L < <
.22 15¢
.33 16¢
ZENER DIODES: 400 mW 5% tolerance
BZY88 values: 3V to 33V — 17c each. or 20 | '’ 19¢ TV TUNER SERVICE
for $3.00 may be mixed. PTY LTD

All goods top quality and new — satisfaction quaranteed or 469 St- GeOl’geS Road, Thombury
money back. No minimum order. One P&F charge of 40c !
regardless of quantity. Advert current for 3 months for benefit 3071 —_— Te'_ 44 61 79

of late readers. NZ orders welcome by money order or draft —
%surface mail 70c one charge. J TR A D E E N O U / R / ES
WELCOME

108
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Introducing the revolutionary
UD-XL EPITAXIAL cassette

material combines the advantages of the two materials (gamma-

hematite and cobalt-ferrite): the high sensitivity and reliable output

of the gamma-hematite in the low and mid-frequency ranges and the
excellent performance of the cobalt-ferrite in the high-frequency

range. The result is excellent high-frequency response plus wide
dynamic range aver the entire audio frequency spectrum.

U D Developed by MAXELL this completely new EPITAXIAL magnetic

Compared to chrome tape, sensitivity has been improved by more than 3.5dB. Be-
cause EPITAXIAL is non-abrasive, it extends to the life of the head. Consequently,
the UD-XL delivers smooth, distortion-free performance during live recording with
high input. When using UD-XL it is recommended that tape selector be in the
NORMAL position.

\ Fidelity is also ensured by a precision-manufactured cassette shell
with a special anti-jamming rib that provides smooth tape travel and
helps eliminate wow and flutter.

Another good idea of the UD-XL cassette is a replaceable
self-index label. Simply peel off the old label and put on a new
,jb> N one when you change the recording contents. No more mess

maxell.

Magnetic mataris! structure
Conventional megnetic perticle

-+

/]

o,

Gamma hemanite

. -
Dimensional ratio 8y, = 6 ~ 7

EPITAXIAL magnetic particle

Gamma hematite Cobalt fereste
- s

Frequency respanse  UD-NL casbette

Cofvantional cessette

EEEEEY

Machamcel pose

002 00501 02 05 t 2 & 10 20
Fraquency IKHz2)

For further information please write to Maxell Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033. WT.GD. 76M



Ideas for experimenters

These pages are intended primarily as a source of ideas. As far as reasonably

possible all material has been checked for feasibility, component availability etc,

but the circuits have not necessarily been built and tested in our laboratory.

Because of the nature of the information in this section we cannot enter into
any correspondence about any of the circuits, nor can we produce constructional

details.

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.

CAR BATTERY WATCHDOG

In winter, motorists are apt to emerge
from work to face the inconvenience
and perhaps expense of a totally flat
battery due to having left their
headlights switched on when parking.

This circuit provides an audible
warning if the ignition is switched off
with the lights left on, in the form of a
few seconds of output of varying pitch.
No switches are required and standby
current is very small.

The audio oscillator is normally biased
off, but when the ignition switch is
opened it is temporarily biased on the
charging action of R1, R2, C1.

D1 in conjunction with R3, prevents
damage to T1 due to spikes on the

ignition line, etc. The fuses are an
optional  precaution against short
circuits across ignition or lighting
supplies.

The oscillator circuit will no doubt
depend, as will the transducer, on the

IGNSTION

o—

==

mn

PNP SILICON
GENERAL PURPOSE

Oo— =
LIGHTS

EARTH

content of the experimenter’s junk box.
Basic requirements are that it should
not be self-sustaining when the ignition
switching transient in the base circuit
has died away. The ratio R3/R4 was of

01 vz
" siLiIcoN

course chosen to achieve this in the
circuit shown, assisted by D2.

For negative earth operation T1 would
of course be NPN and D1 and D2 would
be reversed.

BROADCAST BAND LOOP
ANTENNA

A loop receiving antenna is useful
when receiving broadcast-band signals
from a distance where interference is a
problem. A multicore shielded cable is
used to make up a shielded loop with a
number of the wires connected in
series to form a multi-turn loop which
is tuned as shown here. One wire is left
to serve as a coupling loop. The cable
shield is broken at the top, as shown,
but connected together at the
feedpoint down at the bottom. For
balanced input connect the single turn
to the receivers. Earth one end of the
single turn and the shield for
unbalanced input. This shield should
be earthed and connected to the

10-415pF
TUNING GANG

TO RECEIVER =

receiver chassis at all times. The
antenna exhibits a sharp null in the
direction of the plane of the loop. A
multicore cable having more wires can
be used if so desired.

ELECTRONICS TODAY INTERNATIONAL — MAY 1976

BREAK SHIELD

MULTICORE
CABLE
LOOP
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WOODEN FRAME
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$34.00

TAX EXEMPTED
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-
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°
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HORNET
SR—46

$1100 for Adaptor &
rechargeable batteries

plus 15% Sales Tax

TAX EXEMPTED

Polar— Rectangular, Bracket
Decimal Degree — Degree, Minute, Second

L2 )4 e el 2

-{23495678- 12

LOGITECH

LtC—40D
.00

(iIncluding Adaptor
& rechargeable batteries)
plus 15% Sales Tax

f apphcable if applicable
Calculator  With adaptor
Model only & rechargeable Guarantee
TAX EXEMPTED batteries Months

Features

37 tunction keys (8 with double function)
*Bright green display
*B-digit mantissa with sign and 2-digit exponent with sign
‘Number entry in either tioating point or scientific notation
“Scientific notation with 200 decade range (10 ™ 1o 10%)
‘Two levels of parenthesis
‘One accumulating memory with overflow protection
‘Algebraic operation
‘Constant and repeat operations
“Most functions usually found in advanced calculators including
*polar e rectangular coordinate conversions
®decimal degree eadegree, minute. second conversions
®sin. €os. tan. gn-' cos' tan-! 10: e In log
XY, 17x% Jx and x*
*Trigonometnic functions with arguments
In degrees. radians or grads
‘Full 12 months guarantee

SALES TAX (EXEMPTIONS AND CLASSIFICATIONS) ACT
TO . — THE COMMISIONER OF TAXATION AND
THE COMMONWEALTH OF AUSTRALIA
I hereby certify that the
purchased by me from
on (date) is forusein
Name of versity W 0r direClly ana essentially 10 connection with_ the
on of facts by means of Observing measuring. lesing Of Otherwise
experimenting with material phenomena 10¢ ihe purpose of proving o7 itlustrating natural
principles or laws of +n the study of pure or mixed cs € » ey
der item 63 (1) 0 the First SChedule o the Sales Tax (Exemptions and

ar School

amed u
assilications) Act

Qrature af othclal Of University 0r Schoot

Designation

Name of University or School
ate Signature of Student

es Sluder

1) Add s sales tax if applicable
2) Add $2.00 for packaging & delivery

SR-40

LC-10D

33.00

43 .00

40.00 12

12 ‘Led display

*Green display

10 digit mantissa and 2 digit exponent. memory

‘Tng functions °"Log functions "Hyperbolic functions

‘Square root. 8 reciprocal’x to y power

LC-1233s

44 00 12

‘Large green display - 8 digit mantissa and 2 digit exponent memory
‘Two levels of parenthesis
‘Factorial functions x! ex ax

“Trig functions ‘Logarithmic functions
*Square root & reciprocal

LC-831s

33.00 12

‘Green 8-digit display
"Trigonometric functions

“One memory
Power functions: ex, x

‘Fully floating decimal point
‘Loganthmic functions

LC-20F

22.00

31.00 12

‘Display green. signed 8-digit
floating point of signed 5-digit
mantissa with signed 2-digit exponent

‘Scientific functions: sin, cos. tan,
sin-1. cos-', tan-1_ ex, 10x, In
log, xv1/x. x, and x

‘One independent memory

‘Two levels of parenthesis,

LC-21F

ZENY-811

12.00

12.00

21.00 3

18.00(adaptor) 3

‘Large green 8-digit display
‘Memory
‘Fully floating decimal point

*Chain operation
‘Constant operation
‘Percentage calculation

‘Square root

CHAN MERCHANDISING CO. PTY. LTD.
906 CASSON AVENUE, MOUNT HUTTON, N.S.W., AUSTRALIA, 2290
TELEPHONE: NEWCASTLE (049) 48 9676

ELECTRONICS TODAY INTERNATIONAL — MAY 1976
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LED RF INDICATOR

ON OFF

~

2 1 1
OAgif RLA
5. F
| WIPER

OAQI? %i RLA 2

T WASHER

TO COAX OUTPUT
CONNECTOR

c1

An RF output indicator using a LED
is very useful for monitoring the output
of a transmitter. This circuit will give
indication from a 5 W transmitter. The
capacitor C1 and the RFC are chosen
for the appropriate frequency. The RFC
could be replaced by a resistor for
wideband use. The sensitivity depends
on the value of C1 and the resistor used
if the RFC is replaced. For high power
transmitters, C1 could be a small
*gimmick’’ capacitor.

IDENTIFYING SURPLUS ICs
In checking unmarked surplus ICs, a
clue can be gained as to the identity of
the IC if the ground pin can be located
first. In epoxy encapsulated ICs, the
truncated part of the lead frame can be
seen at both ends, perhaps partially
covered by moulding flash. This is
generally connected to the substrate. In
TTL and most linear ICs, this is the
most negative pin (ground). In PMOS
(clock and calculator chips) this is Vss,
the most positive pin. An ohmmeter can
find which pin is connected to the
substrate by touching one probe to the
frame and the other to each pin in turn.
Another clue to whether the IC is
linear or digital is the fact that most
digital |Cs have diode protection against
reverse bias at inputs. Knowing the
ground pin, this can be checked rapidly.

AUTOMATION FOR REAR WIPERS

Many station wagons are now fitted
with rear washer/wiper sets without any
sort of automation. This circuit provides
an end-of-cycle stop, a delay of 1
minute, 4 minutes, or continuous
operation, and, from RLA2, a measured
squirt of water at the start of each

i

cycle. The circuit has been slightly
modified to use a standard auto 3-way
toggle, on which the first pole has no
connection. One of the many published
spike suppression circuits should be
used to protect the ICs. The circuit uses
no more switches than manual control
and requires less concentration from the
driver.

Teachers of
Radio and
Television

If this is your ambition, here is your opportunity. The School of Applied Electricity
has vacancies for this rewarding career.

SALARY: $9463 p.a. range $12,725 p.a.

QUALIFICATIONS: The Radio Trades Certificate or its equivalent with appropriate
on-the-job experience is required. An Electronics and Communication Certificate
is an advantage. Experience and qualitications in Colour T.V. Servicing are desirable.
CONDITIONS: Include 30 hour attendance at College each week; evening teaching
duties counted as time and a half; 11 weeks recreation leave each year; 17%% annual
leave loading on 4 weeks leave; liberal sick and long service leave.

Teachers attend a teacher education course within normal working hours; oppor-
tunities for promotion; permanent appointment, and superannuation available on
commencement of duty subject to medical fitness.

APPLICATIONS: The Secretary. Department of Technical and Further Education,
P.O0. Box K638, Haymarket, 2000, marking envelope “Teacher of Radio and
Television™.

For application forms and further information, telephone 219-9327 or 219-9361.

NSW .

DEPARTMENT
OF TECHNICAL

AND FURTHER  lcamfira
EDUCATION  better life




ELECTRONIC
DISPOSALS

297 Lt. tonsdale St., Melbourne. 3000
Phone: 663-1785

PHILLIPS G.C.065.S Automatic
Stereo Turntable complete with
cartridge and stylus. Push button
operation, lift and 10" platter. Brand
new. ONLY $29.50 each. P/P $4

S.C.R. BT100A — 300R. 300V. 4-5
amp. R.M.S. 2 amp average. 60c each.
P/P 25¢

PHILIPS Tuning Capacitors for AM
SW and FM. $2. each. P/P 60c.

PHILIPS Beehive Trimmers. 4 to 25PF
10 for $2. P/P 50c.

6.5mm Chassis Mount Switched
Stereo Sockets. 40c each. P/P 25¢

Stereo Amplifier and R.F. Board 4
watts RMS per channel including
circuit diagram. Boards are complete
with ail  transistors, capacitors
resistors, etc. and are brand new
famous make. Only $6 set P/P 60c.

Stereo balance meters, 112" x 7/8" x
1%’' 200ua, $2 ea P/P 40c

50§{2 3 watt wire wound pots. $1 ea.
P/P 25c.

10§2 3 watt wire wound pots. $75c ea.
P/P 25¢c

6.8 LIF 100v polyester capacitors for
speaker networks. 75c ea. P/P 20c.

Dual 50k push pull switch pots.
(Astor/Philips)car radio 60c ea. P/P 25¢
M.S.P. 250v. AC 3 AMP toggle switch.
50c ea. P/P 25¢
Paddle switch. D.P.D.T. 250v AC 5A.
40c ea P/P 25c.

Transistors — AY 9150 PNP 60v 150w

AY 8110 NPN 60v 115 80c ea. AY
8139 NPN AY 9139 PNP 40v 10w
45c ea. AY 6120 NPN ~ AY 6121 PNP
50v 1A 40c ea. 2N5088 NPN PN 3694
NPN 10cea BF 198 BF 199 NPN
20c ea. P&P 30c

A.3065 TV/FM Sound System. I.C
Silicone Dual In Line suitable for 3
wide variety of applications including
T.V. sound channels line operated
and car F.M. radios and mobile
communtcation equipment brang
new. Only $1 ea. P/P 40c.

Balance Meters 12" x 7/8"
Deep 200 UA $2.25 ea. P/P 40c.

M.S.P. 250V A.C. 3 AMP D.P. Toggie
sw'ktfhes 50c ea. P/P 25¢c.

10 3 Watt. Wire wound pots 75c ea.
PP 25c.

7" Dia. Alum. Fans 240V A.C. $6 ea.
P/P $1

Mulitiple Electrolytics. 200 I[JF 50
HF — 25 JF at 300V Plus 100 UF at
325V. VW . 81 ea. P/P 30c.

LEVEL METERS 200 micro amp
sensitivity size 1" x 1" x 3/4’ $1.50
P/P 40c.

SOLENOQID, tape recorder type.
12V D.C. 53¢ coils. 112 x 11,' x 3/4"
$2 ea. P/P 30c.

TRANSISTOR RADIO. Sk miniature

;ﬂwiticr:ed 3ots. 30c ea. P/P 15c.
iniature 9ang variable ¢,

30c ea. P/P 15¢, B

x 1Y

Stide Pots. Single gang. 500824, 20Kk A,
25KA, 100KC, 200KA, 200KB,
500KA, 500KB, 1 meg.D, 35c ea. P&P
35¢c. Dual gang 50KA, 250KB 1
meg.C. 2 meq.C, 60c ea. P&P 35¢

Skelgjon Preset Pots. 10082 — 220§2
4708}, 2.2K, 10K. 22K, 47K 10cC ea.
P&P 20c.

Philips 8§2 dual cone 6’ x 4" speakers
$2 ea. P&P 60cC

LARGE RANGE OF COMPONENTS
c= GOVERNMENT A ND
MANUFACTURERS DISPOSAL
EQUIPMENT, ALSO STEREO AND
HAM GEAR ALWAYS IN STOCK.

114

P.0. Box 224, South Carlton, Vic. 3053

NOW STOCKING
DENCO COILS AS
MAIN AUSTRALIAN RETAILER.

DENCO COILS
Dual purpose type —

Green Range 1-5 . . ............ $2.50
AllotherD.P, . ............... $2.30
Transistor type —

All ranges and colours .. ....... $2.30
Coil formers (T or D.P, type) ....... 75
BFO2160rd65.............. $2.99
IFF1/1.6 0v465 .............. $2.50
IFT15/160r465 ............. $3.15
IFT16 1F Trans . ............. $2.45
RFC 11 (RFchoke) .............. 30
FM Coils
RDT2 .. ..., i $3.80
0P I ccoocoo0000000000000000 $2.80
Ferrite CoilCores .. .............. 8c
12" x Y dia. {R900, R910, F29 grades)
Coil Cans
25/16" X ¥ X Y ... e 40c¢
{2 for 75c 3 for $1.00)

722/2 Coil Former and base . ...... 50c

POSTING AND PACKING 30c per order,
send SAE for Denco literature.
92B8/113 Swanston St., Melbourne.

S

DESHVA
TEGHNIGIAN

AUDID
ELEGTRONIGS

Applications are invited for the above
position from experienced maintenance
and installation people, preferred with
experience in Broadcasting, Television,
Film or related industries.

Must be capable of fault diagnosis and
repair of modern sophisticated
solid-state professional audio equipment.
A knowledge of digital electronics and
associated digital analogue conversions
would be a distinct advantage.

Application including telephone
numbers should be addressed to:

Chief Engineer — Electronics,
Festival Records Pty. Limited,

P.0. Box 16,

PYRMONT N.S.W. 2009

-

PROTECT YOUR

MAGAZINES
ETI BINDERS
hold 12 copies

electronics
TODAY

Subscription Department,
Modern Magazines (Holdings) Ltd.,

\ Rushcutters Bay. 2011. )

INTERNATIONAL

Send $4.50 plus 80c postage
NSW & A.C.T., $1.50 postage
elsewhere with order to

15 Boundary Street,

PROJEGTS
FOR YOU

IN EVERY ISSUE
OF

electronics

TODAY

INTERNATIONAL

PLACE YOUR ORDER
TODAY

USE THIS
= = COUPON
GIVE THIS

COUPON AND $12
TO YOUR LOCAL
NEWSAGENT

It he already delivers your papars

=m--ay
[

as he probably does

there will be nothing more 10 pay. if not, he may make a .
small charge for the service.)

. NEWSAGENT 3 5 . .. . .
l Please deliver ELECTRONICS TODAY INTERNATIONAL .

for the next 12 months, starting with the

1ssue 1o

NAME .
ADORESS .
POSTCODE 5 .
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S°. OFF ON OROERS OVER $50.0
10°. OFF ON ORDERS OVER $100.00 M A Y s PEc l A I s CTS003 CALCULATOR CHIP )
15° OFF ON ORDERS OVER $250.00 12dixit — 4 funclion with memory — chain operation
$1.39
MM5738
VOLTAGE REGULATORS
TTL 8 digt moltplesed — five funciion ONIVER A s CADBOARD
Y 7451 17 74154 1.25 3407-5V 10-220 $1.00 :’h n Dlpw‘mm: hey :fmnn Hoating plated cppre (ire uil board
3 R A 1 ) 5 1 4 independenl constant [T 162 10w - 3
30088 A g/ AT gl 301-15v - 10-220 $1.00 inteetac s with led with onls digi dris er DS o) i psiior |
7401 16 735 1 7
h 4 .17 7315% 1.0 9\ batt. nper. 24 pin $3.98 feananion, teanhins & cipariton 3
7402 15 7460 A7 74157 9 Veronbe and umple 101 brrad
7403 .16 7463 35 74158 179 DVM CHIP 4% DIGIT A oot
7404 .19 7465 35 73160 1.39 MM5330 — P channel device provides -
7405 19 7370 30 73161 1.25 all logic for 3° digit volt meter. 16 pin 803SIEUNCTIONIGENERATOR
. a % ST Sialo’s Voltage controlled osillator — sine UV ERASABLE PROM
7406 .35 7472 0 74162 1.99 square. Inangular output. 1h pin DIP 17024 2048 bit static PROM 25618
7407 .35 7473 35 73163 1.39 with data $3.98 elect programmable & esasable TTL/DTL
7408 18 7473 .35 74164 1.59 6 DIGIT LED CLOCK KIT 7001 CLOCK CMIP o 203
7909 .19 7475 .57 74165 1.59 INCLUDES: ' 4.6 digit, 12-24 hr. alarm. imer und date
7410 .16 7476 .39 73166 1.39 2";“:)‘7;"‘:"'0‘";""| T circuits — with data se.93
740025 7483 79 74170 2.30 ety L S LINEAR CIRCUITS
7413 55 7485 110 74173 139 All necessary lransistors. resistors & ;
7416 35 7486 40 74173 162 ansilons MEMORIES m Hi pert V Comp  mDIP 10-5 79
787 .35 7489 248 74175 1.39 1 double sided PC board accommodates %‘ﬂ fhase locked Loop  DIP 10-5 1.89
. 9 c i
7420 16 7490 59 74176 .89 LED's & clock circuitry 7489 4 bit ROM TT1 T Duat Hi Pert Op Amp  DIP 89
Schematle & instructions 74 Comp Op AMP mDIP T0-5 25
7322 26 7491 97 74177 B4 Does not include 12v-300 ma 82523  Programmable ROM  $2.03 791 Quad Seq Driver for 1D DIP
7423 29 7492 71 74180 %0 transiormer. switches & caw §91.98 F93410 256 bit RAM $1.00 Sackieaiiadarior el 59
7425 .27 7493 60 74181 298
7426 .26 7494 94 73182 .79
7427 .29 7495 79 74184 2.9 .
7430 20 749 .79 74185 229 NEW ITEMS "‘E.:"qu::"zs'“'o“s Data sheels on request. With order add
7412 .23 73100 130 74187 595 Qry PRICE PRICE PRICE $.30 for items less than $1.00 ea.
7437 3% 74105 .43 74190 1.35 L LOWPOWER FACH  MINIMUM 10 MINIMUM 100
: N ) bZ13Y] 4 .89 SCHOTTKY PER VALLE PER VALUE
7438 .35 74107 40 74191 135 74H101 .58
7490 17 74120 92 74192 125 74H102 .58 ;:::'; ' : "‘; ":: ’»-ig T " LINEAR CIRCUITS
74H103 63 B ]
s IR R NS O I 2 RTINS :
i b g 74H108 63 741508 38 1000 .- 0 08 i101  Red LED 15
7443 87 74125 54 74195 .89 741510 '3 100 Pos Vv Reg (supes 721) 10-5 s .7
7434 87 74126 63 7419% 1.25 SCHOTTKY 741520 -3 RESISTANCE (ONMS) 01 Hi Pert Op Amp mDIP 10-5 b
8 741532 38 26 715 182 887 118K $0.2Kk e
7445 89 74141 104 74197 .89 ;::‘; ¥ 5 At G 51 Sl W ™ W2 Vol follower 10-5 53
746 93 74145 104 74198 179 i : o TR LR on .3 104 Neg V Reg 1055 a7
74503 .38 741874 .59 155 BLS 191 15K 0K 487K 305 Pos ¥ Reg TO-5 7
7447 89 78150 97 71199 179 74504 .35 74159 130 0.9 105 205 249K 2K 54.9K 07 [e] AMP“\ ¢ 731} mDIP TO-5 .2
7448 03 79151 79 74200 5.90 74508 .52 741593 .30 148110 232 357K 191K 60.4K 108 M':im Pwe uo?Amp'nr.“mP l().: s:
7450 .17 74153 .99 73810 -3 741595 2.09 40.2 115 243 475K 19.6K 64.9h W9R SV 1A 1 £ iy
74520 " 7418107 59 3 regulator 10-3 135
ins 5 il e 4?: ::; m Z.;:: ;::: :_2: 1o V tollower Op Amp mDIP 107
° 3 ? 3 g in Hi i vV Comp mODIP 10-5 95
74832 52 748193 .50 " pe P
LOW POWER TTL o & u.: 1753 715 7.15K 28.0K 319 Hi Spred Dual Comp DIP 13
700 S 25 THSY $ .19 TS0 144 CRYRRCELL s ANl 3201 Neg Reg 5. 12, 15, 10-3 $1.39
74102 25 74155 1] 7491 145 320K Neg Reg 5.2. 12 T0-3 1.39
JHOE 25 AT 25 A9 149 2 Precinion Timee DIP 170
o4 25 THTL 19 THYS 169 129 d Op Amp DIP 1
Hee .25 M7 a9 TH98 179 TANATLUM CAPACITORS MISC:DEVICES 119 g::d cfmp".'{'..o. DIP ..2:
7025 TS a9 A 279 SOLID-DIPPED -20% et A Tatie EcTiver 130K Pos Vreg (5V. 6V, BV, 12V,
H20 3 74178 9 by 279 subst, DIP $ 75 15V, 18y, 24%) 1O-) 1.69
74 %0 $3 Tu8s s Amid IV 25ea 6.8 mid 6V .30 e 30T Pos ¥ reg (5%, 6%, BV, 12V,
Y B R TR FTY T 3Imid 5V 25ea 68 mid 50V 40 ea. 313 64 1815 character 1SV, 18%, 24V) 10-220 149
Imid ISV 25ea 10 mid 25V .40 ea. Renerator $11.00 w2 AF-IF Strip detector DIP 293
2.2 mid 20V 25 ea. 1imid 10V .30 ea. 176 Pos V Reg mDIP 242
HIGH SPEED TTL 22mid 35V 30 ea 33mid 10V 30 ea CA46  Transislor array Koo I Audio Amp DIP v
14 pin DIP 89 :
47 mid 16V Wea 37 mid WV 40 ea pi MB08 b Audis Amp mDIP %
AHOO $ .25 T4H21 S 25 TaHSS $ .15 181 Lo Noise Dual preamp DIP 1.52
ML L35 74M2Z 25 TaMeD 25 2 Lo Noise Dual preamp DIP k2
T4H04 25 74H 10 25 4H61 25 550 Prec v Reg DIP .89
74008 25 74H40 25 74Hn2 25 LED's 555 limer mDIP .89
1025 Tans0 2% an72 19 pAtiol  Redtoie s 22 MEMORIES 55%A  Dual 555 Timer DIP 149
4H11 25 74H452 25 TAHTS 19 MV50 Aniallpadd 18 0 Phase Locked Loop DIP 195
#t20 25 153 2% R T £ 10t bit RAM M 15 562 Phase Loched Loop DIP 395
MV5020  Jumbo Vis. Red 1 156 bit RAM MOS $ 150 5 P
(Red Dome) 22 1103 1024 bit RAM MOS 3.95 65 Phase Locked Loop DIP 10-5  2.38
8000 SERIES Jumbo Vis. Red 17024 2048 bit slatic PROM b function Gen mDIP TO-5 225
(Clear Dorne) 7 UV eras, 17.95 )}7‘ Tone Decoder mDIP 266
BOYT§ 5h 8214 $149 BB S .39 MES Inira red dilt. dome 54 21022 1024 blt slatic RAM S 73» gr ars ot ot *
802 S5 BI0 1w 882 B9 MANT  Red 7 weg. 270" 219 5203 2048 bat UV eras PROM LoD FOC abtad VBl Compie Ml
B0Ws 125 B0 219 RB2L 219 MANZ  Red alphas num 32" IR 5260 1024 bit RAM 249 LA i Rzl Ja o)
BN A0 B520 116 88 214 MANS  Red 7 seg. .19 1.95 5261 1024 bit RAM 269 e e Do s SO e
8124 145 BSS1 119 88N 219 MANS  Green 7 seg. 270 335 5262 2048 bit RAM 5.95 = o
8110 19y 8552 219 BB 5 MANG 6" high solid seg. .25 7489 64 bit ROM TTL 2.48 Z” Diff. video AMPL TO-S -89
BNO 283 8534 219 B8RO 119 MAN:  Red 7 veg. 270 119 82523 Programmable ROM 3.69 39 Dual Hi Pert Op Amp DIP 107
8210 2%  BBI0 .49 8263 579 MAN]  Red 7 sex. 127 74200 RAM tri-state 5.90 741 Comp Op Amp mDIP 10-5 n
e | M e - 93410 256 bit bipolar RAM 219 747 741 Dual Op Amp DIP or 105 71
MANE Yellow 7 seg. .270° 345 748 Freq Adj 741 mDIP 35
VARG ik ety S 1304 FM Mulpr Stereo Demod DIP 1,07
9000 SERIES e Opll::w‘:::(n:i\l::l‘ 3 1307 FM Mulp: Stereo Demod DIP .74
9002 0§ 35 M $ 79 w0l § 89 CALCULATOR & 3558/
9101 103 w2 0 w0l 79 CLOCK CHIPS T35S '6‘" :"'“""3"“’
5001 12 D1G 4 funct fix d $2.49 pIAmPImY )
MULTIPLE DISPLAYS ) G0l ey w‘;’:‘";‘ o 2 1458 Dual Comp Op Amp mDIP 62
NSN33 :.d':: :'1 red led 12 pin Ao BT power 279 1800 Stereo multiplever DIP 2.48
iy 1C s . o LH2111 Dusl LM 211 V Comp DIP 1.70
5 ; 5005 12 DIG 4 fuct .99 P
CMOS S0 e aosoay | es HP45082 5 digil .11 led magn. lens G 4 fuct w/mem 2 1900 Quad Amplitier DIP e
2905 com: cath s MMS725 8 DIG 3 funcl chain & dec 1.98
4000A S 26 d007A 1Y 4066A 89 A MMST736 18 pin b DIG 4 funct .45 MV5020 Jumbo green 22
HPS082 4 digit .11 LED magn e Gl g 7
WOIA 25 0J0A 149 H0BA 44 MMS738 8 DIG 5 funct k & mem 5.35 SEURINCoteaMEm Senie]AMELIDIF Z
0024 25 021A L9 0694 L4 7414 lens comm. cath. 3.5 MMS739 § DIG & 1anct (bry' dur G 7525 Dual cote mem. sense
INAZ? 9 digil 7 seg bed RH Ll ; AMPL DIP 48
006A 135 40227 110 407T1IA .2 MMS311 28 pin BCD 6 dig mu 145
10074 M d011A 5 10024 is de< cle. magn. lens 1.95 (A R 4 8038  Voltage contr. os. DIP .25
iAol fomAl Tl o T SP.375-09 9 dikit 25" neon direct RS 12 nintliepsBCD 8863 9 DIG Led Cath Dvvr DIP 225
o interface with MOS/LSL, 1 dig mus 295 75150 Dual Line Driver DIP 175
J009A 57 4025A 25 40757 M NMS313 28 pin 1 » BCD
0108 58 05A 39 4078A .19 180 VDC. 7 seg. L7 : d& mut:ﬂ —_ 75451 Dual Perepheral Driver mDIP 35
014 29 3028A 9B 0817 * MMSI14 24 pin 6 dig mu 445 73452 Dual Peripheral Driver mOIP 35
woma Ik Gotda G | ioank i S s aN o, btz dig o 73353 (351) Dual Periph Driver mDIP .35
e B P [V SHIFT REGISTERS 75491 Quad Seq Driver for LED DIP
0147 149 30424 14T IBA 210 ‘7;491 Hes Digil driver DIP
0154 149 S049A 3 MM5013 1023 hit accum. dynamic
DI " oD The prices as histed are in Australian dollacs. Send bank cheque with order, it
MM5016 500 512 bit dyvnamic mDIP 1.59 . .
00 § 22 THCTE 4108 TaCm2 9248 $15-4025 QUAD 25 bit e international postal money order is used send receipt with order. Shipment will be made
740 02 T [} Ik Lbh via air mail — postage paid — within three days from receipt. Minimum order — $5.00.
04 44 TICI0T LI CICIed bk *
T4 08 (] 151 2 0T .61
by | RED i s o K Gt INTERNATIONAL ELECTRONICS UNLIMITED
:: :‘; “’: :: :':0 ;4: w:’ l': W0 8 15 9t 15 949 % P.O. BOX 3036 / MONTEREY, CA. 93940 USA
SACTE 104 T30 2 s By 00 IR L ] PHONE (408) 659-3171
Y46 15 Y0l _

<

9% 15

Duty may be payable on products Imported.

4




Opto-electronics
-move toplastics

Optics have added a new dimension to electronics, but it is only with the advent
of precision-moulded optical systems that the way to practical opto-electronic

devices has really opened up.

FOR SOME time now there has been
an increasing trend towards integration
between optics and electronics. For
this there are two main reasons: visible
light may well become the carrier
medium for the next generation of
communications systems, and the
greater need for accurate information
in all fields has led to a great
expansion in the demand for visual
displays.

possible size. The most common
example is probably the light-emitting
diode {LED) display.

The layout and arrangement of
printed circuit boards and the
interchangeable plug-in modules
(which presuppose the absence of
permanent wiring to the outer case),
often create problems of conveying
indication from the point most
convenient to the circuit designer to

dispensed with, since plastics lenses
can be moulded with integral spacers
and retaining lugs.

The most interesting aspect of
plastics lenses is the freedom of optical
form conferred by the nature of the
material. With moulded plastics optics,
human skill is concentrated on the
manufacture of the moulds, from
which any required number of lenses
of uniform quality can be produced,

Before visible light can be employed the point most convenient to the user. aspheric {non-spherical) lenses can
for data transmission, a whole range of ~ Again, optical components in the form readily be made.
components will have to be developed of mirrors, prisms, light guides and Aspheric lenses are important
as the optical equivalents of electrical lenses (or any combination of them) because they permit aberrational

plugs and sockets, jacks, switches and
relays, amplifiers, attenuators, filters,
tuners and similar units.
Miniaturisation resulting from
solid-state technology has drastically
reduced the size of electronic
equipment. Meters, indicators and
display screens, however, cannot be
similarly reduced in size, because no
one could read them. An important
sector of opto-electronics therefore
concerns itself with providing legible
data from systems of the smallest

Fig.1. The aspheric lens (top) gives an
undistorted view of at least 20 squares, while
the spherical glass lens (below), of the same
diameter and power, only shows four
reasonably undistorted squares.
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can solve such problems.

ADVANTAGES OF PLASTICS
LENSES

Several clear polymers, such as
acrylics, polystyrene, polycarbonate,
ABS, cellulose, vinyl, polyester and
others, can be used instead of glass to
make optical components. The most
important technical advantages of
plastics optics are freedom of design,
greatly reduced assembly costs, greatly
reduced weight, and elimination of
shattering.

On average, optical plastics are
about 55-65% lighter than glass. In
practical terms the weight saving is
usually much greater because most of
the metal mounting and retaining parts
essential for glass lenses can be

correction of a system without
affecting its focal length and
magnification. Certain shortcomings of
spheric lenses can therefore be
eliminated or minimised by
‘aspherising’ one or several lens
surfaces in an optical system. A given
amount of correction can be achieved
by fewer components if one or more
of them are made aspheric. In both
cases significant savings result.

The advantage of aspherics is well
shown in Fig.1. Both magnifiers have
the same size and magnification, but
while the aspheric moulded plastics
lens in the top wunit has a
distortion-free field of view of 20
squares, the spherical glass lens of the
lower unit has an effective field of

Fig.2. Integral array of nine miniature aspheric lenses with a magnification of 3x for an

electronic pocket calculator.
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Fig.3. This combined mini-computer, moving map and electronic display unit (Comed)
for aircraft navigation uses a moulded plastics lens of complex aspheric design to give an

undistorted, brilliant image of the map.

view of only four squares. Yet the
glass lens is heavier and more
expensive.

Aspherics can be also produced at
apertures greater than f/1. They are
already widely used in portable devices
involving high magnification, such as
reading aids for sub-normal vision.
Aspheric lenses from 3 mm to 180 mm
diameter are readily available, while
lenses up to 630 mm diameter have
been made. In opthalmics,
magnifications of 8x are frequently
used.

INTEGRAL PLASTICS OPTICS

The freedom of shape conferred by
moulding frees designers from the
limitations imposed by glass — he can
create systems which are functionally
superior. Plastics lenses can be
moulded with integral lugs, bosses,
rims, pivots and similar mounting,
swivelling, adjusting and actuating
members, in a wide range of shapes,
sizes or configurations, as shown for
instance in Fig.4. This means that in a
well-designed product, the optical
system parts snap or slide into the
housing without any further assembly
operations and, with
precision-moulded housings, no
subsequent setting or adjustment
should be necessary.

TYPICAL APPLICATIONS

A multiple aspheric lens array

moulded integrally with its mounting
plate is shown in Fig. 2, with the
associated nine-digit seven-bar circuit
board for pocket calculators. The
moulding has two pins on the
underside which locate through the
two holes in the board in two further
holes in the calculator casing. Two
ledges on the underside of the
moulding ensure that it is held at the
correct focal distance above the board.
Assembly is therefore very simple and
the need for any adjustment is
eliminated. The lenses have a
magnification of 3x and provide a
distortion-free image.

A much larger moulded lens is used
on the Ferranti Comed (combined
map and electronic display) for
aircraft, shown in Fig.3. In addition to
alpha-numeric readouts of latitude,
longitude, range, bearing and other
navigational data, the unit has a screen
on to which a moving map or radar
picture can be projected from the rear.
The lens is a bivex type, the flatter
surface having a special form known as
a Schmidt corrector plate. This
complex aspheric surface is essential to
ensure an undistorted image from any
position, despite movements of the
pilot’s head, and a brilliant image even
in strong daylight.

Light guides can be of many
different basic types, depending on the
function they are required to perform.
A good example is the Card Callmaker,

NA TS 25t k
&wm&j'-:'n. .
Fig.4. This one-piece light guide splits the light from a single

bulb into six beams to scan six rows of holes in a punched card
for an automatic telephone dialling unit.
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a compact unit which can
automatically dial a telephone number
with up to 16 digits when the
appropriate punched card is inserted
into it. The light guide (see Fig.4),
which is moulded accurate to + 0.012
mm in all dimensions, has six ‘fingers’,
which split the light from a single lamp
into six beams. Each finger
incorporates a lens at its tip, which
focuses the light on to a photocell.
The inserted card blocks the light,
except where holes are punched in any
of the six rows available. This
automatic dialling unit could, of
course, also work with six lamps and
conventional glass lenses, but then
failure of any one lamp out of six
would result in a wrong number. If the
single lamp in the Card Callmaker fails,
the unit will simply not operate. This
moulded unit is much cheaper than a
light guide made up from bundles of
glass fibres.

In addition to lenses, prisms, light
guides and similar components,
mirrors and reflecting surfaces of
almost any shape can also be
produced. Aluminium, gold and
thorium are most commonly used for
coating the reflective surface, which
may be the front or rear surface of the
component.

Integrally moulded optics will
undoubtedly play an increasing part in
opto-electronics, including such
equipment as self-scanning arrays, low
light level vision aids (both active and
passive), cathode-ray tubes (for
combined optical digitisers],
rear-ported cathode-ray tubes ({for
combined optical and electronic
projection), photometers and
densitometers, video recording
systems, optical character readers,
holographic and thermal imaging
equipment, laser equipment of all
kinds and many others.
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We built agood big sound that
doesn’t need a $4,000 amp.to get there.
[But which won’t waste it if you’ve

already gotone.

Today’s popular,
low-efficiency speakers require
about 50 watts per channel to deliver
lifelike sound levels. Even our
Formula 2 will deliver that same
sound level with only 25 watts; the
Formula 4 with 20 watts and
Formula 6 with only 9 watts.

B.1.C. Venturi can handle
lots of power, too. Feed a typical low
efficiency speaker more than about
50 watts, and you're likely to push it
into distortion — even
self-destruction!

With B.1.C. Venturi you can
turn up the power, without
distortion or speaker damage. Even
our compact Formula 2 can safely
handle 75 watts per channel.

Formula 6 — 125 watts!

So much for the loud. With

most speakers, turn down the
volume slowly and you reach a point
where the sound suddenly fades out.

That’s where our Dynamic
Tonal Balance Compensation circuit
(pat. pending) takes over. As the
volume goes down it adjusts
frequency response, automatically,
to compensate for the ear’s
deficiencies. The result: aurally “flat”
response, always!

Sole Australian distributors: International Dynamics (Agencies)
Pty. Lid.,, 23 Elma Rd., North Cheltenham, 3192.

Melbourne. 95-1280.

Available from: N.SW.: M & G Hoskins Pty. Ltd., (Showroom)
400 Kent St., Sydney 2000, Telephone: 559-4545 & 559-3693.
Qld: Stereo Supplies, 95 Turbot St, Brisbane 4000, Telephone:
21-3623. S.A.: Challenge Hi-Fi, 96 Pirie St, Adelaide 5000,
Telephone: 223-3599. Tas.: Audio Wholesalers Pty. Ltd., 9 Wilson
St, Burnie 7320, Telephone: 314111. Vic.: Encel Electronics Pty.
Ltd., 431 Bridge Road, Richmond, 3121, Telephone: 42-3761.
W.A.: Albert TV & Hi Fi, 282 Hay St., Perth 6000, Telephone:
25-2699. A.C.T.: Duratone Hi Fi, Cnr. Botany St. & Altree Crt,
Phillip 2606, Telephone: 82-1388.

WE TOOK THE TROUBLE TO FIND OUT
ENWE

WHAT YOU REALLY WANTED.TH
BUILT IT,FROM THE GROUND UP.
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