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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
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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

T T IvVIT Y
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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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Fig. 1. Circuit diagram of the complete
timer.




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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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, P<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>