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THE RESEARCH — More than
twenty years ago, Maxell produced
their first reel of magnetic tape. At
that time, Maxell made a com-
mitment to produce and sell only the finest
magnetic products their technology could
create.
That commitment still stands today.

THE TAPE — This continuous
research has lead to the develop-
ment of the Maxell UD (ultra
dynamic) cassette. A tape that has
a coating of super-fine PX gamma ferric
oxide particles with an extra smooth
mirror-finish surface.
All of this adds up to high output, low
noise, distortion free performance and a

dynamic range equaling that of open reel
tapes.

THE SHELL — Even the best tape
can get mangled in a poorly
constructed shell. That's why
Maxell protects its tape with a
precisely constructed shell, made of
lasting heavy-duty plastic.
No fixed guide posts are used. Instead
Maxell uses nylon rollers on
stainless steel pins thus elimi-
® nating the major cause of
skipping, jumping and
unwinding.
A tough teflon (not waxed paper)
slip sheet keeps the tape pack tight
and flat. No more bent or nicked tape to
ruin your recording.
Maxell doesnt use a
welded seal, but puts the
cassette together with pre-
cision screws. Result —
Maxell doesn't jam.

THE LEADER — A leader tape
that has a four function purpose.
a) Non-abrasive head cleaning
leader (cleans recording head
for 5 secs.).
b) 5 second cueing line

ULTRA-DYNAMIC

(recording

function starts 5 seconds after the line
appears).

c) Arrows indicating direction of tape
travel.

d) A/B side mark (indicates which side is
ready for play).

Now you know why your next cassette
should be a Maxell UD (ultra dynamic).

®
The sound expert’s cassette. UD available in C60, C90 and C120
Distributed by Hagemeyer (Australasia) B.V. Branches in all States.
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SUPERBOARDSHORTS

Static electricity is frequently created
by high speed dry air. This is a common
occurrence in burn-in ovens, and in flow
soldering operations where warm air is
used to remove moisture from the sur-
face prior to flow soldering.

A new conductive high temperature
elastomeric edge connector that slides
over P.C. board fingers to short all
tabs together and equalize static charge
has been developed. Designed for 150°C
ambient ap(;)lications, it will also with-
stand 300°C (500°F) flow solder
temperature without degradation.

Boardshorts of a standard length of
8” are available from Royston
Electronics, 22 Firth Street, Doncaster,
Victoria, 3108.

DIP SWITCHES

DYS Series duel-in-line switches have
“piano key” type actuators to provide
easy operation and convenient viewing
of switch status. Designed for card-edge
mounting on printed circuit boards,
DYS switches are available in SPST
(4 to 10 stations) and SPDT (2 to §
station) to accommodate a variety of
circuit programming needs. Contacts
are gold plated for long, reliable service
life in low energy circuits, and all
terminals are sealed to prevent solder
and flux wicking. Rocker and slide
versions are also available. For further
information contact: Namco Electronics
239 Bay Street, North Brighton 3186.

TRANSDUCER READOUT
Schaevitz Engineering expand their
range of transducer readouts with a
fully self contained digital indicator.
Connection to an LVDT type transduc-
er and AC power line resutls in a
complete measurement package at low
cost.

The 3% digit readout occupies 8
square inches of panel space and reads
out directly in engineering units. BCD
output is standard. By designing signal
conditioning and readout as an integral
system, high accuracy is achieved.
Overall linearity is + 0.1% of full scale
% 1 count. Choice of low transducer
excitation voltage minimises thermal
drift and other inaccuracies due to
transducer heat up.

Recommended applications include
gauging, digital weighing, pressure
indication and general laboratory use in
conjunction with displacement, force
weight and pressure transducers.

Further information obtainable from
J.W. Ralton at Applied Measurement
Australia Pty, Ltd., Box 172, Glen Iris.
Victoria 3146.

JOINT MISSION?

NASA and the USSR Academy of
Sciences have started discussions on
a joint Space Shuttle/Salyut Space
Station programme for the early 1980s.
Three joint working groups have been
established to study scientific and
applications studies to be tackled, the
problems of co-operation and the
possibility of constructing an inter-
national space station or platform.

THE MARS CUP
Very much in the news at the moment
is the America’s Cup race for sailing
yachts, but in a few years, we may well
see a new version of the sport. NASA
are proposing to build a solar sail-
powered spacecraft to investigate
Halley’s Comet in 1986. The heliogyro
would use centrifugal force to spin
out 12 aluminized plastic sails which
would then carry the spacecraft along
in the solar ‘wind’. The craft, which
would rotate once every three minutes,
would be launched by the Space Shuttle,
and is the brainchild of two southern
California aerospace engineers.

The heliogyro will compete with
a proposed ion drive propulsion system
for NASA approval; a % mile square sail
is now out of the running.

TV STUDY CARREL
A Television Study Carrel for use by
Visually Impaired students has been
developed by Mr. D. T. Harison of the
RVIB School for Blind Children. The
device enables semi-blind people to
obtain instant large print for study
and reference purposes. The book to
be read is placed face down on a glass
plate let into a desk top. A television
camera with zoom lens and close up
attachments is mounted under
the desk and views the book via a 45°
mirror. The display is seen on a TV
monitor, conveniently located over the
desk. Negative-positive switching is
provided for use where glare is a pro-
blem. The size of the print is controlled
by the zoom lens. Care has been taken
to make the unit as simple as possible.
No refocusing is required for books
of different thickness because the focal
plane is the top of the desk. There is
room for a portable typewriter and tape
recorder to be used on the desk
whilst the book is being read. Seven of
these units are now in use in the school
andone has already been bought by one
of our students.

Details from Royal Victorian
Institute for the Blind, 557 St. Kilda
Road, Melbourne, Vic. 3004.
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TELEX TAPE BITS

To meet the increasing demand for
heavy duty tape components in Educ-
ation, Broadcasting and Data Logging,
Telex USA have added to their range of
cartridge and reel type components with
the introduction of their model RP85
record replay amplifier.

The Model RP8S is a single channel
record/play amplifier for professional
quality magnetic tape recording with
the Telex models 36 continuous cart-
ridge deck, or 230 heavy duty open
reel tape transport. The RP85 can also
be used with other type of NAB cart-
ridge or open reel transports.

Telex tape components are available
in Australia from Audio Telex Com-
munications Pty Ltd at 54 Alfred
Street Milsons Point.

MOSTEK 4K STATIC

The Mostek Mk4104 is a high per-
formance static random access memory
organised as 4096 one bit words. The
MK4104 combines the best character-
istics of static and dynamic memory
techniques to achieve a TTL compat-
ible, 5 volt only, high performance,
low power memory device. It utilizes
advanced circuit design concepts and an
innovative state-of-the-art N-channel
silicon gate process specially tailored
to provide static data storage with the
performance (speed and power) of
dynamic RAMs. Since the storage is
all static the device may be stopped
indefinitely with the CE clock in the
off (logic 1) state.

The MK 4104 family has access
times of 200, 250 and 300 ns and
average power dissipation less than
120mW. Standby power dissipation is
less than 28mW. For further
information contact: Namce Electronics
239 Bay Street, North Brighton 3186.

Also from Namco, a one-board
microcomputer called the SDB-80 is
supplied with 16 kilobytes of random-
access memory. Built round the Z-80
microprocessor family, the Software
Development Board may also be
purchased with a complete package of
system firmware, which is contained
in five on-board 2-kilobyte read-only
memories. This firmware package allows
the user to generate, edit, assemble,
execute, and debug Z-80 programs.

Because the development software
is contained in the ROMs all of the
RAM space is available for user
programs.

PAGING SYSTEM

AN ELECTRONIC paging system in-
corporating integrated circuit design
and a capacity of 180 units is available
from Intercept Communications Pty
Ltd.

The ‘Intercept 180 system uses
a tone-tone encoded sequence to
contact each receiver. Any number of
separate receivers to a maximum of
180 can be called from one base unit.

When the operator keys the number
of the called unit, it is visually dis-
played on the three-digit LED read-
out so that the operator can check
the number before pressing the call
button.

The call button sends out the coded
signal to the receiver. One-way voice
transmission may then be sent by the
operator. A special ‘speak now’ light
indicates when to start speaking.

CMOS ingegrated circuits are used
throughout for low power con-
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sumption and reliability to ensure
long life. All electronic parts are
standard to reduce maintenance costs.

For greater accuracy, code tones are
synthesised by phase-locked loop
circuits.

The unit can be programmed on site
to incorporate alterations or additions,
without being returned to the
company’s workshop. Additional to the
180 individual calls, automatic group
calls can be made to up to 20 groups of
nine.

Where more than one encoder is
installed, a ‘busy’ light indicates when
another unit is being used.

The receivers wiegh 110 grams (3.8
ounces) and measure 88 mm by 49 mm
by 188 mm (3.5 in by 1.9 in by 0.7 in).

They are economical to operate.
Battery life in excess of 3000 hours
is calimed.

Intercept Communications, Suites
4, 5& 6, Morr Arcade, 600 Burke Road,
Camberwell, Vie 3126.

Heathkit's
new H8
computer
(see p.7)
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News Digest

NEW BWD INSTRUMENTS

Four new instruments will be
highlighted on the BWD stand at the
I.LR.E.E. CON in August; two are
oscilloscopes, one is a new version of
the unique MINI-LAB, and the fourth a
function generator.

BWD’s wide range of Australian
designed and manufactured oscillo-
scopes has now been extended into the
storage field with the new BWD 845
dual trace variable persistence storage
model (above). It is a versatile portable
instrument providing 30 MHz
bandwidth, 1 mV sensitivity on both
amplifiers and dual time bases with
mixed, delayed or delayed trigger
capability. Storage speeds extend to

1 cm/usec and both auto store and
auto view facilities are provided.

Another new oscilloscope to be
displayed is the BWD 539D. This
version of the very popular 539 Series
has a sensitivity of 5 mV/cm to 20
V/ecm on both channels and bandwidth
is now DC to 25 MHz. In the single
channel cascade mode, sensitivity is
increased to 500uV/cm with a 12 Hz
to 100 kHz bandwidth. Triggering
extends to 30 MHz, and it has a very
stable video sync separator which also
doubles as a demodulator for AM
signals.

One of the most successful
instruments in the BWD range is the
multi-function MINI-LAB. A new
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version of this model, the BWD 603B
is on display. Its function generator
frequency reange extends from 0.001
Hz to 2 MHz and is available as a sine,
square or triangle, ramp, pulse which
can be AM and/or FM modulated and
now had an inbuilt ramp generator to
sweep it over two decades. The variable
frequency and amplitude sweep ramp
can be amplified or inverted to drive
other circuits including the horizontal
sweep of an oscilloscope or recorder by
the wide band amplifier/op amp. The
power amplifier can be switched to bi-
polar power supply of +15 V at 1 amp
or to a fixed +5 V 1 amp supply. Other
outputs are *1 to 15 V 1 amp supplies,
0-200 V 35 mA and a 6.3-0-6.3 VAC
supply. The instrument conforms
closely to IEC 348 recommendations.

The new BWD 160A function
generator has a 0.02 Hz to 2 MHz
range and 10 V p-p output into a
50 Q2 load or 20 V p-p open circuit. A
two step 40 dB attenuator and vernier
control can reduce this down to the
millivolt level. The output can be swept
over 4 decades by an external ramp
from the companion instrument the
BWD 170. A separate TTL output will
drive up to 20TTL loads. The three
basic waveforms, sine, square and
triangle, are available on the rear panel
at 1V p-p levels.

BWD Electronics Pty Ltd, PO Box
325, Springval, Vic. 3171.

Voice-Controlled Wheelchair

Two researchers at the University of
California at Santa Barbera have devel-
oped a voice-controlled wheelchair,
which should enormously help patients

with paralysis of both the upper and
lower parts of their bodies. The wheel-
chair is only slightly affected by extra-
neous noise, and understands eight
commands.
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Sinclair Programmable Offer (July 1977)
We understand that the Sinclair
Cambridge Programrable calculator
offered to readers last month is now
available elsewhere at the same price if
bought as a package of calculator,
library and mains adapter.

Because of this readers ordering the
calculator via ETI should omit the
$2.50 postage charge referred to in the
offer.

Readers who have already sent us
cheques will receive a rebate directly
from ETI.

We apologize to readers for this error.

COWBUGS

An electronic livestock identification
system under development by the US
Livestock Conservation Institute will
both identify an animal and give its
body temperature, which is a great
improvement over the old method of
taking its temperature. An implant
transponder under the animal’s skin
will respond to the interrogation of a
small plastic gun which reads the
animal’s ID number and temperature.

Calculator Contest

The winner of the June ETI/Unitrex
calculator competition was Mr. N.
Wickramasinghe, of Narre Warren North,
Victoria. The best way to arrange the
bills in the hats is to put a single $2 bill
in one hat, and the 10 $2 bills plus the
remaining 9 $2 bills in the other. If the
statistician selects the first hat, he is
certain to pick a $2 bill; if he goes for
the second, the probability is 9/19 that
he will draw a two-dollar bill. Therefore,
the probability that he will choose the
first hat and a $2 bill is % x 1 or %. The
probability of choosing the second hat
and then choosing a $2 bill is % x 9/19
or 9/38. The overall probability of
getting a $2 bill is the sum of these pro-
babilities, i.e., 14/19.

This month’s problem concerns an
Indian, who, canoeing upstream,
accidentally drops one of his paddles.
He doesn’t realise this until ten minutes
later. At that time, he turns around and
paddles downstream (at the same rate
relative to the stream), and catches up
with the paddle one mile from the
place he dropped it. What is the rate of
flow of the stream?

Send your answer on the back of an
empty envelope (don’t forget to add
your name and address) and send it to:
Unitrex Calculator Contest (August),
ETI Magazine, 15 Boundary Street,
Rushcutters Bay, NSW 2011. Closing
date is September 16th.
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In other words, the
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AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED

CANBERRA NEWCASTLE MELBOURNE BRISBANE TOWNSVILLE ADELAIDE PERTH HOBART LAUNCESTON
953431 25166 5604533 441631 796155 2722366 710888 345266 445155

(] ngh performance




HELP US CELEBRATE OUR NEW PREMISES AND OUR “SWANN
ELECTRONICS” (FORMERLY McMURDO) DISTRIBUTORSHIP FOR

QLD. WE ARE HAVING A “BARGAIN MONTH” (SPECIALS NOT & L\
APPLICABLE FOR BARGAINING). ome In and Bargain'

FET V.0.M. POLARITY REVERSAL SW SPEAKERS PHILIPS
2Rasn"es; 25 ranges. DC Vona?e. 250mv, v, I AD121 00 12" woofer 40W

, 1000V (10m0 tant). AC Voltage: by
25V, 1[%.0 v.mzsfg."slgnz\g(wtiscox- AD1265 12" woofer 30W
. . . £.0MA, mA, ”"
;tgé‘gkﬁ 01”0%“:);(‘:(?(1)'525 (‘)05'0% B"é’a@o‘ A08266 8 2WOOfer 40w 5
1000, 000, 0-5K0, 0-50K0, 0-50MO, b
0-500M0, (centre) 40, 400, 4K, 40K, 4M ‘ 2%2%001;"” twin COH% \?VW s
AC — CURRENT RANGE — POLAR. REV D1265 twin cone 30 Lge Red LEDS (inc. mig

SWITCH. TRANSISTOR TESTER INCLUDEO. - i Lge Green LEDS (inc mg )
Ranges: 34 ranges. DC Voltage: 0.5V, 2.5V, A08080 8 twin 6W ; .

A SPAGHETTI Pack 30 $1.75
10V, 50V, 250V, 1000V, (100KONV) 25KV AD5060SQ8 5" mid range 40W . RLLIGATOR Ciip with banana

with an optional high voltage probe) AC Vol- ” H socket in Back, red/black .. 30c
D e L (10KOA) AD0210SQ8 2" mid range 40W . Combination banana/Pin

)
58 Current: 10u A, 0.025mA, 0.5mA, SmA, ADF1600/8 2-Way X/over } chassis socket red/black. 40¢

500mA, S00mA, 10A (probe) (250mV). AC IC Clip, red/black _80c
c%:‘nmo»\.nbumnx(f il 108 ADF500/4500/8 3-way X/over : MIC Cable single light duty 20em
X

0 R
,000, 0-5K0, 0-50K0, 0-5MO, 0-50MO, MIC CABLE twin light duty. 3s¢m
(centre) 300, 2000, 20K0, 200KO, AD0160 Dome tweeter . MIG CABLE Fig 8 light Guty........ 35¢

ACCESSORIES 434" 3 watt . CABLE 4 core light duty 75

METER LEADS single heavy duty .30cm
Pin to IC clip 1 red and 1 black $2.20 palr Banana to IC clip 1 2 : wid CABLESLW'::eEaVRY U%LE 60cm
red and 1 black $2.20 Pin to probe 1 red and black $1.75 I oot 007GEI' o c )
Banana to probe 1 red and black $1.75 Universal test leads ﬂ'u 8 23;0076 ':9 :tyt 15°
with screw on set of pin plugs and banana plugs 1 red and 1 , chX CABLE 7593‘# .y ‘30cm
black curly $2.95 50 ohm ol 352"‘
Cases to suit above metres $11.00. { RAINBOW CABLE
PANEL METERS ' 103 1270 1amm Yoem
x 12/0 18mm, m
SHlNAOHARA (50 x 50mm) MR-45pP 4 12” 40WP3HILIPS SPEAKER KITS g0x7/888$m, ( iy} Aggcm
50 m ..$8.50 2 core 9 mm (mains duty| cm
1mA... ..$7.90 Way 7 core 9/0 12mm (mains udty) .60cm

) e B 5995 | 8”7 A40W 2-Way ....oooveeiiieeiiiieeeeie $144.00 | 3 core Mink-flex 230076 -35em
SHINOHARA 2 x s2mm) MA-50P e Inc. speakers & woodwork. “’a";\"'r‘qa(";"é’""‘c B. GE A‘ﬁ"‘
1 mA. .57.80 .B.

MAIL ORDERS ADD 15 percent TO $25 10 percent OVER
BUST VU mare 375 ALL GOODS IN STOCK AT 7.7-77 AND ACCESSORIES

—PTY LTD— NEW ADDRESS FOR HEAD OFFICE AND MAIL ORDERS,
DELSOUND 1 WICKHAM TCE. (CNR. WHARF ST) CITY 229 6155 BRISBANE

also 35 LOGAN ROAD WOOLOONGABBA 391 7048
TRADE ENQUIRIES & MAIL ORDERS WELCOME (NOTE AMELIA ST. CLOSED)

» _ The cloth grille has gone. Now with
The dramatic breakthrough o i
in ultimate " fo ifions seers oot (o) oy
In uflimaie speaker performance. ..,
= they distort and baffle fine sound

| @m@ ﬂ\\/’\\ : reprog;:g(t}iggﬁve tests by a leading

speaker manufacturer has proven the
Audiofoam grille will closely match the

m performance of @ bare speaker. That's .
Acoustical transparency. e e Mo
no speaker grille at all. So when you're

ready to buy your new speakers, make
sure the grille is genuine Audiofoam.

For further enquiries contact Cable Makers Australia Pty. Limited.

Head Office —N.SW. | Heathcote Rd,, Liverpool Telephone 6000777 Branches throughout Australia.




A cassette deck tobreak
Mr Nakamichi's heart.

[ : l |
: | = e Noise-
2 o | S
- Signal T g 3 % = :it(a;:‘uc- - . :
Make S/NdB § E levels mV g,g § sg | & ;é System S g % Siond
Model | NRout | NRIn | RO IN ouT |Bg | € 8 ';9-,; 2! a ? & g o | Connectors
s2 $8| .| < | 58 | g€ 8 | | 38| € | 5%
z = & 2| 22 s8] 5 25 | 3 | =8
> @ ® = £ = 5 = | & = a =
oz L c (= 83 B = ] =) ) Bl © ! @
Fe | Cr|Fe|Cr L;D 3 = S jus|z '@ A [ 23| & |ONL|Doby| ©8 - | @o
4 — = = . _l_ —— .1. — 8 E—
Luxor 9255 s255|59|610045|020] 9 610 | 37| U | Yes | =0 | Yes | Yes | No | Yes | No | No 8 |[oiN
Nakamichi 600 52 | 55 solsl 007 |— |65 750 I"'J P | No | +1.2 1 No [No | No | Yes ] Yes | Yes | — | DIN+Phono
(from Stereo HiFi No. 5, 1976)
Mr. Nakamichi has the reputation of Have a look at the specifications.

making one of the best cassette decks inthe =~ And have a look at the price.
world. Like Mr. Dolby, he is one of the all Ours will break Mr. Nakamichi’s heart.
time greats. Please write to us for free brochure.

But times have changed.

We’ve caught up. ‘
Our Luxor 9255 is as good as u x D R Electronics.

Mr. Nakamichi’s, if not better. Swedish quality at its best.

A Divisjon of O.B.C. Imports Pty. Ltd. 29-31 Winterton Road, CLAYTON, 3168. Tel.: 543 3300 LUX0989/R



Project 495

TRANSIMISSION LINE

These transmission line speakers have been designed and progressively

developed by audio consultant Richard Timmins. In their final form they

have been usedasreferencespeakers by oursister publication Hi-Fi Review.

IN MANY respects transmission line
speakers are an attempt to utilise the
benefits of infinite baffle speaker enclo-
sures but without the latter’s inherent
drawbacks — particularly that of restric-
ted bass response.

Theoretically, transmission line
speakers are essentially non-resonant
over the entire low frequency register.
In practice the need to fold the ‘line’
can introduce resonances and therefore
colouration in the upper-bass and lower
mid-range though these may be designed
out by suitable techniques which are
described later in this article.

Other advantages of the design include
effective isolation of front and rear dia-
phragm output, effective control of
diaphragm behaviour over the audible
frequency range, bass response extended
smoothly to the bass-driver’s funda-
mental resonance (typically 25 Hz), and
effective damping at that frequency.

As far as we can gather the first trans-
mission line speaker was developed in
1936 by Benjamin Olney and demon-
strated at the Acoustical Society of
America’s meeting in Chicago that year.
Olney’s enclosure was produced by
Stromburg-Carlson for some years but
was eventually eclipsed by less costly
designs.

The transmission line principle
appears then to have been largely neg-
lected — particularly in the USA.

Arthur Radford worked on the
principle from 1950 onwards — finally

marketing his Radford Studio loud-
speaker in 1964,

A.R. Bailey of Britain’s Bradford
Institute of Technology drew world-wide
attention to the transmission line speaker
in an article published in a 1965 issue of
Wireless World. Bailey packed his
labyrinth with long-fibre wool and this
damped tube-resonance more effectively
than Olney’s lined walls of thirty years
before.

Bailey compared his stuffed labyrinth
to the ideal electrical transmission
which is free of signal reflections — and
test results indicated smooth, extended
low frequency response and excellent
transient performance.
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BEFORE BUILDING
Do read this . ..

These speakers are costly to build and
unless you have a medium to high
power amplifier — preferably 75
watts or more — and a turntable and
cartridge to match, the benefits of
these speakers will not be obtained.
They are larger than most and heavy
to move around.

But if you accept all this you‘ll
end up with a pair of speakers

massively superior to most commer-
cial designs that you could buy for
their cost.

A final note: Transmission line
loading can’t necessarily be called
the ‘best’. Results from a good
transmission line speaker can be
almost ynbelievably good — but
so can the results from the very best
reflex units, infinite baffles and horns.
The point to bear in mind is not
the loading principle jtself — rather
how it is applied.

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1977
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Study these drawings in conjunction with the one on the following page. Note that ideally
the speakers should be built as a ‘mirror-image’ pair — that is, so that when placed in the
listening room the tweeters should be Innermost,
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FRONT TO REAR
BRACE 3"x1"
585 mm LONG

MID—-HIGH
ENCLOSURE

FRONT
BRACE

3"x1
938mm LONG

SECTIONAL VIEW WITH ONE SIDE,
TOP AND REAR REMOVED. ALSO
NOT SHOWN ARE THE CLEATS
WHICH ARE NECESSARY ON ALL
JOINTS, (SEE TEXT)
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Sincé those early days the trans-
mission line speaker has to some extent
become the only enclosure design
seriously considered by many hi-fi people
seeking the ‘ultimate sound’.

The Operating Principle

The basic principle is simple. It is to
load the rear of a bass driver by a tube
of ‘infinite’ length.

For all realistic audio frequencies an
adequate compromise is a tube which is
one quarter wave-length long at the bass
driver’s fundamental resonant frequency.

For the drive unit recommended
(KEF B139) this tube will be a little
over 2.5 metres long and folding it over
enables us to produce an enclosure of
acceptable size without serious perfor-
mance compromises.

It’s not quite that simple for the pipe
will produce resonances at its folds and
will also have a high-Q resonance at a
frequency associated with its length —
for the quarter-wave example discussed
this will be at about 100 Hz. Some way
must be found to ‘lose’ both the energy
causing the resonance and the resonance
itself.

There are several ways by which such
resonances may be minimized. One is to
use many drive units, each having a
different fundamental resonance. By
careful design it is then possible to
cancel out the worst effects of the
‘staggered resonances’ to give a remark-
ably smooth response. A form of this
principle is used in IMF’s ALS-40 which
certainly isn’t the simple infinite baffle
device it appears to be at first sight!

Another method of reducing reso-
nances is to fill the tube with a damping
material — and this also increases the
effective length of the tube by slowing
down the sound travelling within it.

Various materials may be used for
this damping. One of the best is long-
haired sheep wool; glass-fibre may also
be used, it is less effective than wool but
tends to be more constant in its physical
characteristics.

Resonances caused by the folds in the
tube can be minimised by increasing the
density of packing material at these
points but a far more effective cure is to
use a suitable mid-range driver which
takes over well below at which the
lowest resonance frequency occurs.

Sub-audible Noise

If the tube is correctly packed almost all
of the sound radiated from the rear of
the bass driver’s diaphragm will be ab-

13



Project 495

sorbed. Only those frequencies below the
driver’s bass resonance will reach the far
open end of the tube. But those frequ-
encies which are not absorbed cause
problems, because at frequencies below
resonance the diaphragm ‘sees’ a very
much smaller load and even low level
signals at such very low frequencies will
produce large diaphragm excursions.

This sub-audible problem is the major
drawback with transmission line
speakers: even the quiestest turntables
produce some sub-audible noise, and
modern amplifiers of the quality and
power output required to do justice to
the speakers will provide a goodly
amount of amplification of that noise.
It’s also most disconcerting to watch thc
bass diaphragms of transmission line
speakers emulating the swoop of the
pick-up arm as it traces a warped record.
You may argue that your turntable is
quiet, that you have optimized your
pick-up arm and cartridge to reduce
resonant effects — yet every record
carries some sub-audible noise intro-
duced during manufacture of the master
by the cutting lathe itself and the cutter
head mechanism.

In itself, reproduction of sub-audible
noise isn‘t disastrous — it's too low
to be heard. But it does affect repro-
duction indirectly by effectively
restricting diaphragm. movement and by
creating intermodulation components
and attendant harmonic distortion. The
first problem is the greater — and you
can visualise how the bass unit would

‘bottom’ if the diaphragm were close to
its limit of movement due to a sub-
audible noise whilst a high level musical
note was simultaneously superimposed.

The cheapest, simplest and most
effective cure is to ensure that the sub-
audible noise doesn‘t reach the speaker
in the first place. A high-pass or rumble
filter, operative below 30 Hz and having
a slope of at least 18 dB/octave is very
effective.

Many high-power amplifiers are
already fitted with the necessary filter
network but for those who own units
which aren‘t, a simple and very effective
filter design was published in Electronics
Today International in October 1974.
(Photostats of this design are obtainable
from ETI for $1.00.)

Selecting the Drivers

The first step is to select a-suitable bass
driver. A long-throw device is essential
since a properly designed enclosure will
maintain constant output down to the
lowest audible frequencies — thus even
the diaphragms of large drive units will
be called upon to make long excursions.

The cross-sectional area of the tube
must be equal to or greater than the
radiating surface of the drive unit’s
diaphragm and therefore the size of the
bass driver will largely determine the
final size of the enclosure.

A suitable bass driver, combining all
the required properties including an
ultra-rigid low-mass diaphragm, is KEF’s
B139. This driver has a low fundamental

resonance and its radiating surface and
throw is sufficient to enable bass funda-
mentals to be reproduced at adequate
listening levels in the home — but it is
not so large that the enclosure becomes
of unwieldy size. In addition matching
mid-range (B110) and treble units
(T27) are available from the same
manufacturer and these require minima
compensation for use with the loaded
B139.

Our own reference units use the
B139 and B110 but we use Celestion
tweeters (HF 1300) and super-tweeters
(HF2000). These latter require slightly
more attention to matching but provide
marginally better performance in our
own enclosures.

Construction
At this stage then we need a bass driver
mounted in an enclosure which is in
reality a folded tube stuffed with
absorbent material. The effective length
of this tube is related to the fundamental
resonant frequency of the bass driver
and is open at the far end. The tube has
a cross-sectional area no smaller than
the diaphragm surface of the bass.

Making the tube isn’t that difficult —
anyone who's tried to produce a folded
norn wauldn’t think twice about making
a transmission line. Even the legendary
Jim Kelly who was once observed re-
pairing a gas chromatograph with a 4lb
coal hammer successfully built a pair —
and they were magnificent!

Dimensions are not overly critical —
except for length which should be within
a couple of centimetres of the specified

F1 F2 length. The tube should preferably be
+ } > {F : tapered — so as to reduce or preferably
INPUT c2 c4 cé eliminate parallel surfaces and hence
65uf 6u R3 u standing waves.
L1 L2 0.6mH 0.4mH 50~ All panels should be cut as accurately
8mH 9mH 5w 8Q as possible, particularly the internal parti-
el tions. Check each panel against the job
or ! - .
Honoo[ before securing it; an error during the
cutting stage could prevent the enclosure
from fitting together correctly.
8Q The most suitable material for the
T27 ] ) -
- e enclosure itself is 19 mm particle poard,
8139 10 HEF 1300 wood veneered preferably, otherwise
4 with plain finish. Pre-veneered board
L c3 is easier to finish, although ideally it
- 55, 5.7u R4 should be mitred at the corners where
?129 top and bottom panels join the sides.
All joints should be glued using a
PBA woodworking adhesive such as
Aquadhere, and should be pinned and
clamped whilst the glue is setting.
-0 . d The most secure way to fix the

internal partitions is to groove the side
panels and cut the partitions slightly
oversize to rebate into the grooves. But

Components for the crossover network are both large and expensive. Don't try
to economise though, as the design shown is vital for optimum performance.
Note that R3 and R4 may be left out if the Celestion HF drive units are used.
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Finished enclosures should be
located in the listening room
such that tweeters are inner-
most,

-

this will be beyond the means of most
constructors {unless yvou have access

to an understanding cabinet-maker).
Cleats, made of offcuts of particle
board, or suitable timber, should be
provided to give good anchorage. Extra
bracing is also an advantage; longitudinal
bracing on the 13 mm internal parti-
tions is worthwhile.

Our own units were built by first
attaching top and bottom panels to one
of the sides. The partitions and mid-
range sub-enclosure were then added,
followed by the rear panel to which
connecting terminals and a fuse,
mounted on a.laminated plastic panel,
had already been glued. Wiring was
also added at this stage. Next came the
front panel — of plywood since this
offers greater strength when apertures
for drive units have been cut,

All drive units should fit flush; if a
Celestion HF 1300 is used, this is
designed to be fitted from inside and
not from the front. The front panel
apertures should therefore be rebated
out to accept the drive unit fixing flang-
es. This involves some rather fiddly chisel
work unless you have access to a
router.

Once the five sides, partitions and
midrange enclosure are in position,
the drive units can be mounted and
wired to the crossover, which can be
placed either on the inside face of the
rear panel or on the platform behind the
bass unit. The latter position is probably
best since it gives access to the network
via the bass unit aperture — far easier to
remove than the remaining side panel,
which should, ultimately, be glued in
position ance the enclosure is complete.

Drive units originally chosen for
our own units were the B 139 for bass,
KEF B110 for midrange, KEF T27
tweeter and STC 4001K (8 ohm).
Later, the T27 and STC were swopped
for Celestion HF 1300 and HF2000

respectively, (available from the
Australian distributor, M&G Hoskins).
However, the latest version of the

KEF T27 1s a vast improvement over
the earlier model, and for economy this
driver could be used without use of a
super-tweeter. The HF 1300 exhibits
roll-off above 15 kHz and should there-
fore always be allied to a super-tweeter.
Eight ohm versions of both HF1300
and HF2000 should be used, and the
drive unit positions indicated on the
plan should be adopted, since correct
phase relationships are preserved using
the crossover network shown.,

Our units were filled with fibre-
glass material — the slab type, not the
rolls. This can be secured using
suitable pins, or alternatively on smali
dowels inserted through holes in the
partitions and subsequently glued and
sealed. It is essential that all joints are
fully airtight otherwise the enclosures
will fail to work correctly. The fibre-
glass should fill all the available space
in the ‘line’ yet should not be com-
pressed. Density may be increased slightly
at bends in the tube. Final adjustment
is best done by careful listening and
experimenting with packing density.
That's why the remaining side panel
should be secured by screws. Gaskets
should be used to ensure the enclosure
is sealed.

Long-fibre sheeps’ wool (Dr. Bailey's
long hairl) can be used, although this is
more difficult to work with and may
settle after a period of time, with a
consequent change in performance.
Bonded acetate fibre such as Innerbond
may be used, tightly packed — although
not overtightly — in the midrange en-
closure. It should not be used in the bass
section,

When the enclosures are correctly
packed with fibreglass, bass perform-
ance should be smooth and extended,
with no obvious constriction or
colouration. However, there may be an

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1977

apparent lack of bass energy by com-
parison with many speakers, although
fundamentals will be clearly defined and
‘tight’ sounding.

Transmission line speakers accurately
reproduce the bass that is in the
original programme material. No more
— and very little less. They don‘t
manufacture bass in the form of
resonances.

Our crossover network is based on
air-cored coils supplied by Transcap
(Orchard Road, Brookvale, NSW). All
capacitors are paper or polyester, the
55 and 65 microfarad values being made
up of oil-filled paper fluorescent light-
ing ballasts from Plessev Ducon.

Values for R3 and R4 can be altered
to achieve correct balance between
midrange and treble, and these values
actually depend on the drive units
chosen. These resistors might best be left
out completely if Celestion HF drive
units are used.

Fuse protection may be considered
necessary if high levels are envisaged
— 3 amp fusing should be adequate.

The tweeters can be protected separately
by a 1 amp fuse. Fuseholders should be
fitted in some accessible position such
ad adjacent to the input terminals.

QOur prototypes were used for a long
period of time as a high-quality reference
speaker system for evaluating the
subjective performance of hi-fi equip-
ment and assessment by comparison or
other loudspeakers. They were used in
mirror-image form, with the enclosures
positioned so that each array of tweeters
was innermost. This provides optimum
stereo performance, since the main axis
of each speaker projects into the room,
away from boundary walls. Reduction
of reflected sound by this means was
found to provide a less anomolous stereo
image.

Reticulated foam is recommended for
the grilles since this causes less coloura-
tion than frame/fabric grilles. The
prototypes used open grilles constructed
of aluminium channel, and these proved
aesthetically pleasing and sonically
satisfactory.

Once all internal adjustments have
been made, the detachable side panels
may be secured and sealed in position.

It would be advisable, however, to
leave these panels removeable in case
access to the interiors is necessary in
the future.

Overall, the systems as described
performed admirably and despite their
size, were found to take up little
effective space due to their tall, tower-
like format.
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KENT Hi- Fl presons
THE MOBILE ONE DISCO

suitable for discos, parties, clubs and many other enter-
tainment applications. $2200

Features: —

e Lighting control unit included

e Separate equalisation and balance controls on each input

e Attenuator pads on microphone and auxiliary inputs

e Stereo cue for each input

e VU and peak overload indicators on masters out

@ More than ample level from headphone amp

e 90 RMS per channel.

Has all the functions of a professional studio mixer at a fraction of the cost.
Speakers available to suit your requirements. For more information, please
contact Kent Hi-Fi.

410 KENT STREET
- SYDNEY
ph:29-2743

(WHERE THE BEST EQUIPMENT COSTS LESS)




You like music loud, right?
But you don't like distortion.
Right. That's why there's JBL.

Most loudspeakers aren't
nearly as efficient as JBL.

Most loudspeakers require up
to 4 times the amplifier power
to play as loud as JBL. Four
times!

With JBL you don't have to
turn the volume up as much.
You don't strain your receiver.
There isn't as big a risk of dis-
tortion and clipping. If you've
only got a small receiver, fine.
That's all you need.

Then there's power handling
capability. (That's a speaker’s
ability to handle power without
breaking up.) If you have a
really powerful amp or receiver,
it won't do you much good
unless you also have a loud-
speaker that can handle it. JBL'S
are famous for their. ability to
handle power. That's one of the
reasons the pros use them.

The real pros. Record com-
panies like Capitol, Elektra,
Warner Brothers, and just about
every big rock group around.
They need loud. And it can't be
just any kind of foud. It has to
be clean and pure and undis-
torted.

You can get that kind of
sound. It's easy. All you need is
a terrific loudspeaker. Like JBL.

L166 —the most accurate bookshelf
loudspeaker JBL has ever made. Oiled
walnut fimish with the most acousticalty
transparent gritle ever created

P

\
|
|

L65 —the smallest floor system JBL
makes. Oiled wainut finish with smoked
glass top. Cloth grilles in Midnight Blue,
Rust Red or Earth Brown

L100—The three-way twin of a JBL
professional studio monitar. Qiled
walnut finish with blue, orange or
brown air foam grille

JBL

We can handle it.
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Sansui Stereo
Integrated Amplifier:
The Super
Power Package.

From Sansui, the Stereo Specifications Overall (AUX to power output)
Integrated Amplifier AU20000,  Power Output: Min RMS, both P e ane: ~ 10dB
channels driven, from 20 to
a super power package that 50,000Hz, with no more than 0.05% 1010 70,000Hz + 0dB, —1.0dB
pushes out 170 watts per totat harmonic distortion 170 Damping Factor: approximately 80 to
channel. We call it integrated walts per channelinto 4 and 8 ohms. 8 ohmload
because it is a combination of ~ Power Bandwidth: 20 t’g Zg.OOOHz 10’5%8’,'492"3993’8"0" at rated output
= i at or below rated min. RMS power . :

the Definition BA-3000 power output and total harmonic distortion. Phono 1-better than 5508
and CA-3000 preamplifier i Distortion: (at 3mV sensitivity)

-] 7 Total Harmonic Distortion: Overali Phono 2_better than 55d8
within the one unit. (from AUX) less than 0.05% at or at%n?V sensitivity)
 Tnaimeansthe AU0000  belowelsd o HSpoveroupu. (g et o
IS more compact to handle : : Aux-better than 60dB
and is avai|a%|e at a price to (70Hz:7,000Hz = 4:1 SMPTE met:'Od)' Tape Monitor-1,2,3 better than 60dB

P Overall (from AUX) less than 0.05%

please every true audiophile.  Frequency Response (at 1 watt): P 7o taiaylfvein. 6545

Available from all leading Hi-Fi specialists

Sold and serviced nationally
by Rank Australia.

Sydney (02) 406 5666
Melbourne (03) 620031

e Yo te Yo Yo Yo Yo dede de Yo Yo dede e Sede Yo de de Se e e e dede e de de- S de de de e e S e Yo de e Je de e de e Je de e dede e de e

¥ de Yo de Yo te Yede Yo e Yo de de de Yo e de e e e e de S de e Sede de S e Ye dede e e de e e de e Jede de Yo de e dede e dede dede

Brisbane (07) 44285 We Keep Performing.
Adelaide (08) 2122555
Perth (092) 283933 59
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Elcaset Latest

This magazine has for many years maintained that the general
acceptance of the standard tape cassette as a true hi-fi medium
is unfortunate — if you wrap enough technology around it the
results are a great deal better than one would expect. But the
basic principle is still wrong.

Hence our enthusiasm for the Elcaset formet. Few engineers
would dispute the inherent superiority of the Elcaset format —
it's wider tape width and faster tape speed just have to be
right. In fact the Sony Elcaset unit which we reviewed in
December 1976 (incidentally this was a world-first) showed
that performance was right up with the best of reel-to-reel
machines.

But no matter how good the Elcaset system is technically it
will ultimately stand or fall on market acceptance. Hence our
recent pleasure at learning that Technics have an Elcaset tape
deck.

The Technics RS-7500US is a front panel loading machine—
all the controls are also on this panel. Tape width is of course
6.3 mm (%") and tape speed is 95 mm/sec (3%"). The maxi-
mum output (MOL) at 10 kHz is almost 15 dB higher in the
RS-7500US than levels attainable in cassette decks while a
frequency response of up to 20 kHz (on par with open-reel
tapes) is possible with chrome and ferri-chrome tapes. Once
the Elcaset is inserted into the tape compartment, the tape is
pulled out from its case, and pressed against the heads.
Mechanical parts like the capstan, tape guides, and heads
remain quite stationary, just like open-reel decks. In the
RS-7500US, the tape is "threaded” immediately when the
Elcaset is inserted, putting it into standby mode, ready for
instant recording or playback.

Another of the unique features of Elcaset is the automatic
sensing and switching of the different types of tape available
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(Type | — low-noise high-output, Type Il — ferri-chrome, and
Type 1} — chrome). Special identification recesses along the
back edge of the Elcaset case are detected by built-in sensor
devices in the RS-7500US, which then automatically switches
to the appropriate bias and equalization circuits. Front panel
indicator lamps show which type of tape is being used.

The tape compartment has a built-in illumination lamp to
show how much tape is on both reels, and an oil-damped eject
mechanism for smooth unioading. Full auto-stop mechanism is
activated by a LED/photosensitive transistor arrangement
which detects the transparent leader when it passes the auto-
stop window, thus avoiding any kind of unnecessary tape
strain.

Cassettes That Work

The most important single requirement of a cassette tape is
that it works. No matter how good its frequency response or
freedom from ‘dropouts’ all is pointless unless the tape can be
transported from the beginning through to the end and back
again — and keeps on doing so.

This would seem a totally obvious requirement but we for
one (for how many? — Ed) have have a small bin full of
mechanically faulty cassettes with impeccable magnetic
characteristics.

Fortunately most of the major cassette manufacturers take
mechanical reliability very seriously — particularly the French
company Pyral.

Pyral are relative newcomers to the Australian audio scene
— and the reaction of most audio amateurs is to say ‘Py-who?’.
But Pyral are one very big company indeed — the industrial
group to which they belong (Rhone-Poulenc) is the ninth
largest in the world to maintain which it has the third largest
company budget for research and development worldwide. And
they make every conceivable type of recording tape product
from studio mastering bits and pieces to instrumentation tape
used amongst other applications in the Concorde aircraft.

The Pyral company recently established a manufacturing
subsidiary company in the UK (Pyral Magnetics Ltd., Courtland
Rd., Eastbourne, Sussex) and it is this company ‘s audio cassette
products which are being introduced in Australia.

Apart from the standard ferrite type of cassette, Pyral

also produce a ‘cobalt-active’ formation which provides truly
excellent overall performance without the need for bias
switching that is essential with chrome types.
The gentlemen selling Pyral tapes in Australia are naturally
anxious that as many people as possible should know just how
good they are. And you can believe us that they are good. So
they‘re offering them to you (and to readers of our associated
publication Hi-Fi Review) for an extraordinarily low
introductory price. You'll have to buy a minimum of ten, but
at 99 cents each including postage for standard low noise C90s,
they‘re a steal!

The offer is spelt out on page 36 of this issue. We've tried
and tested a number of these tapes and they are GOOD.
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Greater Sensitivity.

Quantum offers several dBs more output
than other premium open ree! tapes for the
same record drive.

Lower Distortion.

Quantum offers lower third harmonic
distortion (THD) than other premium open
reel tapes.

Better Signal/Noise Ratio.

Quantum offers up to several dBs more
output at 3% THD, and because Quantum
has more output and greater sensitivity
with no increase in noise, the signal/noise

QUANTUM
by MOREX

Quantum surpasses other leading premium open reel tapes in overa r
performance. Specific performance advantages offered by Quantum inciu

ratio is greater than other premium open |
reel tapes.

Higher 10 KHz Saturated Output.

Quantum offers up to several dBs more
saturated 10 KHz output than other premijum -
open reel tapes, thereby providing greater ol
dynamic range. '

All these performance characteristics add
up to the best premium open reel tape
widely available. Testing supports this
promise. Memorex Quantum has been
tested against other leading premium open
reel tapes, and has outperformed them all.

““1f it’s worth recording
it’s worth
MEMOREX"’

Sole Australian Distributors -

_]U'U\NWU‘U‘LLERUYA INDUSTRIESTS
Head Office, W.A_: 156 Railway Pde., Leederville 6007. Phone 81 2330.

N.S.W. Office: 100 Walker St,, North Sydney 2060. Phone 922 4037.
Victoria Office: 103 Pelham St, Cartton 3053 Phone 347 7620.



CHARTWELL L53/5A MONITOR SPEAKERS

LS3/5A is the serial number of a BBC monitor loudspeaker
specification. The BBC, of course, has a research department
which continually studies general broadcasting standards, and
as part of these activities evolves practical loudspeaker designs.
The specifications cover performance and physical para-
meters: usually manufacturing is entrusted to outside con-
tractors, who may or may not be licensed to sell loudspeakers
to BBC spec. on the opern market. Well-known commercially
available examples of BBC monitors are the Rogers BBC
monitors and Spendor BC1. As a point of interest, the
renowned Celestion HF 1300 tweeter was produced in response
to BBC needs, and this drive unit has featured in many designs
used by the Corporation. This explains why the HF 1300 rolls
off above 15 kHz — the upper limit of audio frequency res-
ponse for FM broadcasting.

Chartwell’s LS3/5A is an example of a commercially-made
BBC monitor. But what an unexpected loudspeaker it is! One
immediately thinks of broadcast monitor loudspeakers as
huge, elaborate, no-compromise systems. But the Chartwell
is a tiny device, smaller than a shoe box and, if memory
serves us correctly, marginally smaller than the original hi-fi
miniature, the Maxim by Goodmans.

Specification LS3/5A actually calls for a speaker small
enough to be used in mobile control rooms (Qutside Broad-
cast vans). It takes little stretching of the imagination to
think of LS3/5As sitting on the rear parcel shelf of the family
car, giving the ultimate quality in car stereo. But for car use,
there could be problems. The main compromise in a small
speaker of this sort — assuming bass response to be reasonably
well maintained — is efficiency, and it would take some-
thing like the new high-power in-car amplifiers to operate
Chartwells successfully.

The LS3/5A is a two-way, two drive unit system using an
infinite baffle enclosure. Chartwell, which itself manufactures
a number of drive units, has actually used KEF components
in this design. A modified B110 covers bass and midrange,
whilst a more heavily modified T27 handles HF. The T27,
to judge by samples we received for review, is virtually
unrecognisable as such. It is fitted with a perforated convex
front cover, which fits over the diaphragm in a similar way
to the cover on Celestion’s HF2000. We imagine this is
designed to improve phase linearity off axis, and no doubt a
useful amount of loading is provided across the lower part of
the range handled by this unit.

The front panels of our samples were made from plywood,
stronger than particle board and less likely to cause colouration
through resonance. Curiously, the B110 has been mounted
behind the panels, and we assume this must be for the pur-
pose of improving behaviour behind the diaphragm. When
mounted flush to a 19 mm panel, the open chassis of the B110
is partially covered — and the aperture could probably be
responsible for significant colouration, particularly at low
frequencies where air flow from the diaphragm rear surface
would be severely restricted.

The T27 is mounted, predictably, flush with the front
panel and is surrounded by bolsters made of felt. The grille,
which makes an audible contribution to the result, is secured
with velcro fastening to the front panel. Grille material of our
samples was woven synthetic fabric stretched over a frame.
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Diminutive

Beside our monster reference speakers, the Chartwells
looked ridiculously diminutive. Perched on their stands,
they looked no match whatsoever for several different types
of speaker in the listening room at the time. It was a re-
velation not only to hear the LS3/5As sounding excellent, but
to hear them sound considerably better over the upper fre-
quency region, compared with some of the other speakers.
Even our reference speakers, which have been auditioned
keenly since their first appearance by many pairs of critical
ears, came under scrutiny after onslaught by the Chartwells.

One major and several minor design modifications were
made to the references after this first comparison with the
LS3/56As. Extreme bass output from the Chartwells was, of
course, almost non-existent. Roll-off seemed to occur below
about 90 Hz and at a steep slope, too. But roll-off was smooth
and unobtrusive. It was distracting at first to switch to the
Chartwells from references and lose the weight from the
bottom end, but it was also obvious that a careful compromise
had been made regarding what would be needed to give
musically satisfying performance, for after a brief acclimati-
sation period, the Chartwells sounded delightfully natural.

Upper bass was defined with a rare lack of resonance, giving
a delightfully open-textured quality. Midrange was totally free
of stridency, and had a firm, projected quality without an
exaggerated presence. Treble complemented this superbly,
with a restrained clarity which sounded neither too much nor
too little. However, it was possible to hear the spikiness
characteristic of the T27 drive units — much suppressed in
these Chartwells but nevertheless just audible somewhere at
the top of the midrange region. Certainly none of the hardness
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VARIATION
ON ATHEME

The AIWA Theme has always been Craftsmanship...
The craftsmanship you'll find in the AX 7500 FM Stereo/FM/AM Recelver

and the Front-loading AD 6500 Cassette Tape Deck.

Excellence in Design, Technology and Performance.
The standards you've come to expect from the inventors of Japan's first cassetfte system.
AIWA ...Sheer Craftsmanship.  AIWA foreraftsmanship

AD 6500: Dolby* Nolse Reduction System ensures excellent S/N Ratio ¢ Motor-Drive Automatic Cassette Loading
System e 3-Step Tape Seiector (LH, CrO;, Fe-Cr) ¢ Long-Life Ferrite Guard Head e Fully Automatic Stop Mechanism
e 2-Step LED Peak Indicator

AX 7500: 33 Watts RMS per Channel (1kHz, 8 Ohms) Power Output ¢ Highiy Sensitive FM Stereo/FM/AM Tuner with
PLL Circuit e OCL Pure Compliementary Power Ampilifier with SEPP Circuit

AIWA's authorised service agents in Australia are:
N.S.W. AIWA Australia Pty. Limited, Amcliffe. Ph. 597.2388. QLD. AIWA Service — L. Moller, Brisbane. 229.5445. VIC. AIWA Austraila

Pty. Ltd., North Melbourne. Ph. 328.1343. W.A. S. J. Pontague & Associates, Subiaco. Ph. 81.6044. S.A. Challenge Hi FI Services Pty.
Ltd., Adelalde. Ph. 223.3599.

* Doiby is the trademark of Dolby Laboratories Inc.
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characteristic of early T27s was noted — KEF solved most of
that particular problem with the introduction of the revised
SP1032 version. The effect of this spikiness in the LS3/56A was
to introduce the slightest trace of harshness with certain types
of sound — notably orchestral strings and human voices both
singing and speaking. We were forced to listen very hard, how-
ever, to establish that this fault really existed!

Predictably, stereo performance was superb, with first-
class perspective and well-defined width. We were less happy
with transient performance, not so much because this was
poor or anything like it. But we simply were unable to drive
the speakers really loud, since our amplifiers (Sugden C51s)
clipped and the B110s were beginning to ‘pole’ and introduce
large quantities of intermodulation components. But using low
initial levels, more appropriate anyway in small rooms, tran-
sients were nicely defined without serious loss of dynamic
impact.

SOUND BRIEFS

Stands

Midrange colouration was noted when the speakers were used
on shelves or similar flat surfaces; stands will seem to be
essential for best performance.

We predict these speakers would appeal to the person

who by force of circumstances can’t entertain the idea of large
speakers and is seeking top performance nonetheless. Good
ancillaries are essential for the LS3/5As and we would hesitate
to recommend much less than a fifty or sixty watt per channel
amplifier to drive them. Nor do we feel an amplifier as
powerful as 150 or 200 watts per channel excessive, although
some kind of overload protection would be appropriate in
such circumstances.
There are.many larger speakers costing less. Very few of them
can approach the performance quality of the Chartwells,
which also happen to sound rather better than a majority of
speakers costing to or three times more.

SUPER-WOOFER
FOR CHARTWELL

CROSSTALK BECOMES
CROSSWHISPER

ONLIFE VISITOR

VALVES

ROOM FOR JH

STEREO SPEAKER
SYSTEM FROM JBL

QUADRAPHONIC
SUGDEN

McGlew and Company, South Australia, distributors of Chartwell loudspeakers,
advise that a super-woofer is shortly to be introduced for use with the LS3/5A
speakers reviewed in this issue. The super-woofer will use a KEF bass driver in a
transmission-line enclosure and is designed for use with electronic crossover arrange-
ments.

A clever new circuit by Denon, incorporated in the new PMA-501 and PMA-701
integrated amplifiers, is a crosstalk reduction device for pickup cartridges. First
indications are favourable; it really works!

A recent welcome visitor to Australia was Dr. Tominari of Onlife Research, the
engineer responsible for Dynavector moving-coil cartridges. Chief topic in an
address in Sydney was the new Onlife high-mass arm — of which more details soon.

Seen at Dr. Tominari’s reception was a new range of valve-based amplifier compo-
nents. Expect to see them on sale in late spring.

As we pointed out in last month’s report on the Linn Sondek LP12, the transparent
plastic cover doesn’t give enough headroom for a Formula 4 arm. Riverina Hi-Fi’s
solution is a bubble in the cover a la Technics SL-120 etc.

A newcomer to JBL’s range is model L-121, consisting of a pair of midrange/hf
panels operating above 70 Hz and a common bass bin, with built-in amplification
and equalisation, operating from 28 Hz to 70 Hz. In best JBL tradition, the bass bin
is fitted with a glass top for use as a coffee table.

J.E. Sugden (U.K.) has introduced a 4-channel matrix decoder. Styled to match the
C51 control unit and R51 tuner, the new unit will soon be available in Australia.
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TECHNICS PRESENTS
ITS CREDENTIALS.
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Up to now the most you could expect from a medium-priced cassette That's what you won't hear. What you will is a frequency
deck was rather medium performance. But now Technics have released response of 30-16,000Hz (CrO, tape). That means sound
the RS615US, the medium-priced front-loading cassette deck with reproduction is crisp, smooth and natural.

high-priced performance.

Features of the RS615US include the Technics super permalloy

We started by going towork onthe sounds youdon'twantto hearandended  head for recording and playback; two large VU meters
upwithvirtuallyinaudible wow and flutter (0.10% WRMS)and asignal-to-  (reading up to + 5dB) and a three-position tape selector for
noise ratiowhere there's practically noroomfor noise—60dB (with Dolby*  normal, ferrite-chrome (Fe-Cr) and chrome (Cr0,) tapes.

and Cr0, tape). You can also forget tape hiss because the Dolby* noise So if you're looking for a high-quality front-loading cassette
reduction system is incorporated to reduce hiss to imperceptible levels.  deck, audition the Technics RS615US. It only sounds expensive,
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For a National Technics catalogue please write to:
National Technics Advisory Service, P.0. Box 49, Kensington, N.S.w. 2033

[X[cotevsystem] * under licence from Dolby Laboratories Inc.
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HARMAN/KARDON DEALERS
—AUSTRALIA-WIDE

Sydney

Riverina Hi-Fi,
549 Pittwater Road,
Brookvale, 2100

Insound,
108 West Street,
Crows Nest, 2065.

Russin Hi-Fi,
256 Liverpool Road,
Ashfield, 2131.

Convoy International,
387 George St,
Sydney 2000.

Convoy International,
4 Dowling St,

Woolloomooloo, 2011.

Instrol Hi-Fi,
Corner King and
Pitt Streets,
Sydney, 2000

Park Street Hi-Fi,
38a Park St,
Sydney, 2000.

N.S.W. Country

Byron Bay TV And
Sound Centre.
Johnson Street,
Byron Bay,

Eastern Hi-Fi,
519 Hunter Street,
Newcastle, 2300

Lismore Hi-Fi,
Shop 6, Star Arcade,
Molesworth St,
Lismore, 2480.

Nitronics,

Shop 3, Centre

Point Building,

9 Park Avenue,

Coffs Harbour, 2450.

Wroth Hi-Fi,
3 Keppel Street,
Bathurst, 2795.

Pacific Stereo,
Style Arcade,
Manuka, ACT 2603

Car Radio & Hi Fi Centre,
238 Bayliss Street,
Wagga 2650

Melbourne metropolitan

Sound City,
360 Lonsdale Street,
Melbourne, 3000.

Soundcraftsman,
61 Kooyong Road,
North Caulfield, 3161.

Selim Electronics,
347 Whitehorse Road,
Balwyn.

Southern Sound,
963 Nepean Highway,
Moorabbin, 3189.

Contemporary Sound,
87 Riverside Road,

Allans Music, Hawthorne.
276 Collins Street, Southern Sound,
Melbourne, 3000. 331 La Trobe Street,
Melbourne, 3000.
Country Victoria Shepparton Hi-Fi, A.G. Smith,

Albury Audio Centre,
320 Urana Road,

51/63 High Street,
Shepparton, 3630.

159 Liebig Street,
Warrnambool, 3280.

Lavington. Allans Music, E/B Sound Spectrum,
Fountain Plaza, 180 Moorabool Street,
Bendigo, 3550. Geelong, 3220.

Queensiand Bob Wilson’s Music, Gipps Electronics,

Alvin Communications
and Electronics,
Punari Street,

Currajong, Townsville,
4180.

Rounds Arcade,
Bundaberg, 4670

Keller Electronics,
94 Ellena Street,
Maryborough, 4650.

12 Douglas Street,
Miiton, Brisbane, 4064.

Southport Hi-Fi,
34 Nind Street,
Southport, 4215.

Tasmania

Opus One,

Corner Harrington
and Goulburn
Hobart, 7000.

James Loughran,
29-31 Wilmott Street,
Burnie, 7230.

Western Australia

Leslie Leonards,
Shop U8, City Arcade,
Perth, 6000.

Albert TV and Hi-Fi,
642 Albany Highway,
Victoria Park, 6100.

South Australia

Revolver Hi-Fi,
66 King William Road,
Goodwood, 5034,

Aslins Hi-Fi,
61 Commercial Street East,
Mount Gambier, 5290.



APPLIED
TECHNOLOGY
PTY.LTD.

@wedm/m? a wide deleclian /\/wx
PERSONAL COMPUTING GOURMETS



* All prices include sales tax.

Minimum Order $5.00
Please add $1.00 towards Post & Packing

K APPLIED| THE ELECTRONIC
TECHNOLOGY
PTY. LTD. MAILBOX

P.O. Box 355 HORNSBY 2077 Phone 476 4758




Project 583

This versatile alarm prevents the motor being
started or electrical equipment used if there is a
build up of petrol vapour or LP gas thus protecting

your boat against fire.

PETROL VAPOUR, closed space and
electrical sparks are not ideal compan-
ions. Many a boat has been destroyed
when the owner has switched on the
ignition without realising there had been
a petrol leak and that the vapour content
in the engine compartment is at a
dangerous level. Unfortunately the cir-
cumstances also lead to injury and loss
of life. Therefore any system which can
prevent this is of great value.

This unit is designed to meet this
requirement and uses a semiconductor
gas detector (TGS cell) to monitor the
atmosphere in the engine compartment
and either prevent the engine being
started or shut it down if a high vapour
concentration occurs during operation.

Construction

This is relatively easy if the printed
circuit board is used and the wiring
diagrams are followed. Some precautions
should be taken if the unit is to be used
in a boat to prevent corrosion. The rear
side of the board should be coated with
a cellulose spray (dope, nail polish, etc.)
and the box, while having to be near the
control panel, should be shielded from
direct spray. Although we have used a
separate box the unit can be mounted
behind the control panel if desired.

A small heatsink (about 25 mm square
aluminium) should be bolted on to IC1
to keep it cool.

The relay we have specified can
handle up to 6 A current but if higher
currents are required it can be replaced
with any 12 V relay providing its coil
resistance is over 100 ohms.

Obviously the sensor must be
mounted in the engirie compartment

30

and while it must be in free air it must
also be protected against mechanical
damage.

Installation and Adjustment

The sensor should be mounted in a
position where vapour may be expected
and should be mechanically protected
against damage. The connection to the
sensor should be via a 4 core cable (on
long runs use a shielded cable) and the

connection of the sensor is shown in
Fig. 2. Note that it is symmetrical in lay-
out and also the fact that it will fit into
a standard 7 pin miniature valve socket.

The only adjustment is the sensitivity
control and this is set by bringing a
small container of petrol near the sensor
and ensuring it operates. The adjust-
ment should be as sensitive as possible
without giving false operation.
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HOW IT WORKS — ETI 583

This project is designed primarily to
monitor the concentration of volatile gases
inside the bilge of petrol-engined boats.
The circuit provides an electrical cutout
which prevents the engine from being
started if fumes are present and also will
remove all electrial power if fumes become
present at any time.

The unit acts as a master switch and
due to its warm up requirements, a two
minute delay occurs on switch on. Two
indicator lights indicate either “safe” or
“fail” condition and in the initial warm up
period both lights are on. The initial timing
is performed by C1 and IC2. With the
main switch off there is +12 V across Cl.
When it is switched on the capacitor is
allowed to discharge through R1. IC2
compares the voltage on C1 with that on
pin 3 (about 3 V). During this period the
output of IC2 will be about +2 V.

IC! is a 5 V regulator and supplies the
power for the heater of the sensor. The
sensor’s resistance element is in series with
RV1 and this voltage is compared to the
voltage set by R4/RS5.

The transistor Q1 gives a fail safe
operation and if the sensor is not con-
nected this transistor will be off giving
+5 V on pin 2 of IC3. Resistor R8 ensures
that the voltage on pin 2 will always be
L | slightly less than +5 V.

If vapour is present the sensor resistance
will be low and the output of IC3 will be
high. During the first two minutes the
diodes D1 and D2 prevent the feedback
é loop (R11) operating. After two minutes
= if the output goes high the reference volt-
e A A A SEm—— age on pin 3 of IC3 will go above 5 V and
therefore the IC will latch in that position.

The relay is operated by Q4 and for it
to close the output of IC3 must be low
(no vapour) and also the output of IC2
must be high (more than two minutes
after switch on). If the unit does switch
off, or prevents initial switch on, it must
be switched off and then on again (after
clearing the fumes) and the two minute
delay operates again.
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Fig. 1. The circuit diagram of the alarm. Fig. 2. Connections of the sensor.
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Project 583

+12V
INPUT

COMMON
OuUTPUT

TERMINAL
STRIP

Fig. 3. Component overlay
and wiring diagram.

(- -
® 1
SENSOR oo
PARTS LIST — ET1 583 00
Resistors all \W 5% o0
R1 3mM9
R2 LY TERMINAL
R3 6k8 STRIP
R4 47k
RS 100k
R6 12k
R7 33k
R8 100k
RS 15k
R10 8k2
R11 100k
R12 8k2
R13 5k6
R14-R16 1k8
Potentiometers
RV1 100k trim
Capacitors
C1 224 16V tantalum
Cc2 330n polyester
Cc3 10 16V electro
c4 100u 25V electro
Semiconductors
IC1 7805 regulator
1C2.3 301A op amp
Q1 BC548
Q2-Q5 2N3638A, PN3638A
D1,D02 1N914

Miscellaneous
TDG sensor 812 or 813

PC Board ETI 583

LP1,2 Indicator Jamps 12V
100 mA max.

SW1 single pole toggle

RL1 12V relay 28082 coil single

pole (E3201)
Metal box to suit

The TDG sensors are available from
Digitron Engineering, P.O. Box 177, o
Bexley, NSW 2207 for $9.78 including RER——
sales tax.
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Fig. 4. Printed circuit layout.
Full size 52 x 92 mm.

AVAILABLE FROM
ELECTRONICS TODAY
INTERNATIONAL

electronics

-it’s easy

ELECTRONICS IT’'S EASY
VOLS 1/2/3/

Volumes 1 & 2 are now reprinted as a
revised second edition.

Volume 1 takes the reader from basic
electronics to operational amplifiers.
Volume 2 covers power supplies,
waveforms, filters, logic systems etc.
Volume 3 includes digital displays and
systems, instrumentation and power
control.

$3.00 per volume — from most
newsagents or $3.40 per volume (inci
post and packing) direct from ETI.
Send orders to:- Electronics Today
International, 15 Boundary Street,
Rushcutters Bay, NSW 2011.

International
3600 and 4600
Synthesizers

Ygl! o MODERN MAGA ZINES publication

INTERNATIONAL 3600
AND 4600 SYNTHESIZERS

A totally revised and updated reprint of
ETIl's phenomenally successful music
synthesizer book.

Beautifully printed on heavy art paper
with a sturdy cover varnished for
protection.

Available only from ET| and some kit
suppliers — $12.50 (including postage
and packing).

Send orders to:- Electronics Today
International, 156 Boundary Street,
Rushcutters Bay, NSW 2011.

0
kidding!

a semiconductor
that can SNIFF

combustible
gases

Actual size
Fit 7-pin miniature
valve socket

THE FIGARO TGS gas sensors 812
and 813 are general purpose gas sensi-
tive semiconductors whose conduc-
tivity varies with gas concentration.
812 is particularly suited to CO detec-
tion.

813 is ideal for methane and natural
gas detection.

Applications include:

= Gas leak alarm for Town Gas, LPG,
natural gas, car exhaust, etc.

= Automatic ventilation

= Carbon monoxide detector

= Fire alarm

= Alcohol detector

= Air pollution monitor

Single unit price is $9.78 (or $8.50
+ 15% sales tax)

Characteristics and suggested circuits
supplied with each order or available
separately on request.

Also available

TEST BOX FOR CALIBRATION
Complete with Electric Fan and Gas
Injection Syringe.

Price $34.50 or
$30 PLUS 15% SALES TAX

DIGITRON
ENGINEERING

16 COVENEY ST, BEXLEY.
P.0. Box 177, Bexley, 2207.
Phone (02) 50-4361
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PLUGS. COMNECTORS ANO CABLES

All the good gear is at:

NEW PRODUCTS FOR MICROPROCESSOR USERS

Part Ny Descriptiont 7 B E
M RSy by NUMER'C KEYBOARD K"‘s -
PLAY Adaptor for PL 259 piug loc RGS&/A cadla 2%
PLA-2 Adaptor tot PL-259 plug.for RGSHU cadie 28 " .
S GamgerL g L oo e i e o
. 3 ideciss PL 8 cavle o etc Keys O to 9, blue with white lettern
] 0002 D o ran T o e na L _  and CLR key, red with white lettering. Giant key-to 1%
9 P
PL-258 Cable oset Jouble femaie suit PL-253 3125 < .
B O Uit Caonionw e e it 5029 $1.68 L_h.% ’ x 18mm, long life (10—68uaranteed operations), made
{Doubls femaie and msel 3% in Germany by Rafi, PC mount ing, very low profile.
MISLA  Cable joiner, 7 Connector (3 temale) $3.90 — 9 Y p
N i ACH coe s $5.90 Full Kit or 75¢ per key. 10 kits $5 ea 25 kits $4ea.
M.359  Eibow or (gt angle connecto
e . WTPC 6800 COMPUTER SYSTEM
02 e G620 e from South West Technical Products Corp USA
oomn e e, | N Orders now being accepted for
NC-51&/1 14" Cable Assembie of SWR 5 etc $2.10 .
g e ot W SWTPC products — working
and other test meters etc $4 30 . d I f 6800 t
e B Mt e s ne display model o system
P ey iy ] now available at our
NF-830 n-hoe tusshoider with wire 40
'f;’“ 'é?f%“,’;:::r:::m il s showroom, hours as below. All
n onm low I0%5 black D! Metre 4 1 geams™”
oo 100 et % kits are fully documented for s 5800
E&r;:,:.mm:l. ..n:xm.m o hobbyist builders, technical
. e honal haf 9id dymamic . .
RO T o backup service avail.
70 08 »
pume  Shr Sl oosrers 34300, 6800 Compute_r System CPU ...$598.00
Rl e e 5299 CT 1024 Terminal System ...... $420.00
OH-1005L Dynamic m%n;n -)«n B«;m microphone PR 40 A|phan . P a t $395 OO
| g il g 2 umeric Printer.... 1
Dikes, tractors, racing etc $32.95
we  E Sl e AG-30 Cassette Interface........§149,00 i
o R i . ]
R e " s Technical data and further in-
rophons Hoiding Chp — magnetc ; =) :
e e T :: formation is available — send =
SWR00 e 1 St 50c PER ITEM to cover costs.
e S 3 oS3 e A 15 |
percent Indicates transmitter power output $ D
e SWTPC KEYBOARD KIT $89.50
A e il gt 2650 & : 56 key full professional keyboard with one chip
o~ L U i e e _.“ ASC11 ENSODER. Selectable upper and lower
e, dvuie w2 mates o case,'or TTY style outpuet;. unique character re-
i Apucs 16 SWR 300 2950 peat feature, gold plated contacts, power re-
o178 m"é::ﬁ ;};’;‘:m"m? gt - ?gmments t\ll DC iat 11§Mf\ a:(;i — 12v DC at
Do i e oy e e 1156 X 61/6". (with tec $T7. tZ'a)commcwr"
conlrols, low 0SS typa, now lower your
SWR by correct matching ot CB iranscever
SM-Y ‘C’aﬂfll:l::‘mti shige mount KA, with pa0 BUILD YOUR OWN DIGnAL CLOCK
a2 b 8 R e 2 MA1002  MA 1010 MA 1003
Mot Hois P cucns gtien now only  now only now only
capacitor nsart in |%":os“ Iuoon ks $3 50
Nt?Z Hot-kne Filter hu:v duty 7 emp $4.95 1 2 $1 7 $27 50
g ow Pess e 1 g VK : les Include display, IC chip, read assembled, add only switches eic, wi
::16| %v?m%::. h:" ::,"w: v :?-?,8 :::p?:g:::o’r?z::‘aesTh’;ch: OO‘ZSFVz?yquI(Isc) aE\d’sAA1y 010 £00 ?Ig)i(sr)‘;aal?'ro"add 19':; t:;i’g‘h&r;g?:
7 2 Anfegti Rl oureny & t tput, transtormer extra) and switches. \ 2
WA Cop v A s e control, radiolslarm oLtpuS o) and, 24’ hour (MAT002D) versions. The MA-1002 (0.3 digits) ]
E}é"“"i‘..ﬁm oMy, operates from 9-15V DC, designed for car or portable use, inciudes crystal. l
X - CO T e-10A !
sphtter, cables and piugs, one tor
o DHARECT L POWER SUPPLY KITS }
ot Mgl Mout Wl Caieicides CB Powermate 1 $18.50 [1 ]
Taay i mauring. 10 ataon . EA January '77, 240V input, 13.6V DC i |
o100 Rl or oot Mount Wp Base eaces 1.5AMP output, regulated, suit AM sets. ]
aimm&ﬁws o sige & boot B CB Powermate 11 $23.50 Elv
cB-08 éﬁdz;:iw.ﬁ:‘::;omm o = ‘ o« As above, but 2.5 AMP output, suit SSB rigs. |
e ?"‘"M .'Fll‘;"v:‘u'l"‘v‘i;. oghss e “ 09 cB E"l'l PI‘OA@C't 712 $29.50 '
. Torific Mo;m«,'%e-w i $19.95 3 9 June '77 240V mput. 13.6VvDC2.5 AMP'Ou.t- .
1 "5: :Mm :‘:7.‘:@"'.‘::‘.'3-'315 win *\( ut, regulated with fold-back current limit- "
AB0  Gopengn Chreoaded Anteons g ing protection.
PR sl S Note: current ratings are for continous duty. Don't be fooled by other advertisers who quote ]
e pibail. SWR down to 1.1.1 = Peak ratings”. l
ca.200 éit.‘;.‘.‘;.‘:;n’s‘.;’:"m":".f;s‘" s Battery Charger 4A $16.50 J 240V input, 4A peak output; self-
ST vl eucnhechons regulating, lowpriced and easily built. !
w20 s;"‘:":‘um’?mw R om0 Reguiated Bench Supply $18.50 [
S ST ETiproject 111, 240V input, 1.5 to 15V DC output up to 1.5 AMPS,fully
u e2s  Bate gﬁ;‘:ﬂ{m’ﬁ&w = regulated with told-back current limiting protection. ‘
90 radiais, M contre radiator, i
imported $35.00 - o
;.0\:(:1 w'&"ql:fxmmu ou duild N, 240V 3w MINI STERE
o R R Y Great idea for beginners — home
PR 7 1 N, 51250 economy sound system features BSR
dy BT M s73%0 turntable, dual 3W output (LM380C’s),
25000 ol 4 ra £11 — 12 ) volume, bass, treble controls, 240V AC

operation, add only speakers. Easily
assembled in one evening.

Was $24.98, to cleat at $19.98 Perspex cover to sult
$5 extra.

Trading Hours 12.00 — 6 pm Mon-Fri. 8.30 1 pm Sat

Electronic Agencies

115-117 PARRAMATTA RD., CONCORD
NSW Telephone (02} 747-6472

Write your Name, Address, P/Code here *

Mail Orders — P.O. Box 1005 Burwood North 2134

Post & Pack — Add 15 per cent up to $25 order value. 10 per cent over
Minimum Order Value — $5.00 C.0.D.’s Send $3.00 pre-paid

Prices & Avallability — as at 18/7/77

and send your order to P.O. Box 1005, Burwood Nth. 2134.




PARAMOUNT ELECTRONIC SERVICES

47-51 Jersey St, Hornsby NSW, 2077 Phone (02) 476 5911
COMPONENT SUPPLIERS AND DIRECT IMPORTERS

Sidewinder 3 package deal
for less than $130! Krachy KCD-2340 AM-SSB
= package deal for less
@5 1han s200!

Kraco KCB-2340 AM-SSB transceiver, centre loaded A41C

Kraco KCB310 transceivers, centre loaded A41C antenna antenna with base, antenna cable with PL259 plug, 45cm
with base, antenna cable with PL259 plug, 45cm jumper jumper lead with 2 x PL259, model 140 matcher
lead with 2 x PL259 model 140 matcher Normally $289
Normally $154 Our special price $199 &p $9
Our speclal price $129 p&p $7 Kraco SSB-AM KCB2340 only $185
Sidewinder only, $95 Price increase may be necessary subject to import duty imposition

ACCESSORIES atzprices so low your wife won’t know you raided the cookie jar

o PL259 from 99¢ 0 SO239 panel soc. 91¢."0 PL258 fem. joiner $1.05 0 M258 male joiner $1.34 o M358 'T' male conn. $3.15 o
PL358 'T* fem. conn. $3.15 o L258 lightning arr. $3.00 0 D258 5w dummy load $2.50 o 45cm jumper match cord $3.54 o0 M359
right angle con. $2.76 o0 MP4 4 pin mi : plug $1.50 0 MS4 4 pin mic soc. $1.18 0 CC2 3 cond MIC cord $1.60 o TVJ filter $1.20 o
Rubber duckie ant. $7.50 o Model 110 SWR/PWR/FS $16.50 o Model 175 SWR/FS/matcher $22.50 o Model 176 SWR/PWR/FS/
matcher $27.50 o Model 140 matcher $10.50 perm. car radio/CB duplexer $20.70

POWER SUPPLIES: operates your mobile for base use
Model P4/13.5, supply for SSB rigs. 4 amps at 13.5 volts DC current limiting protection and indication $49.95p&p $2.50

Model P2/13.5, supply for AM rigs. 2 amps at 13.5 volts DC current limiting protection and indication $44.95 p&p $2.50
AUDIO-TELEX Headsets and power mikes, accessories, full range of electronic components available.

MAIL ORDER: P.O. Box 301, Hornsby, NSW 2077

G cataiogue price list free o personal cailars or sand S.A E. 16cm x 10cm approx. Goods €an be sent Comet Road Freight of rell at your cost. Please aliow $1 pdp on accessories.
106A Hampden Rd.
4 " Artarmon, 2064
Distributors of Belling Lee, Channel Master, Ecraft, Hilis, H1.Q, Lab Gear, Kingray, Matchmaster. Largest Television range Phone 411 '2989

of aerial equipment in Sydney.

TELEVISION AERIALS, DISTRIBUTION AMPLIFIERS, EQUIPMENT AND ACCESSORIES

WHOLESALE, TRADE AND RETAIL SUPPLIED Obra 132 AM/SSB $350.00
NEW FROM ECRAFT A range of Medium & High gain RF. Dis- C / $
TRIBUTION Amplifiersguitable for all TV & FM radio transmissions DeltaTine. P.A. Extension Speaker Facliity. llluminated Channel Indjcator and Metre. R.F.
nglﬂ&er:/g:g l}'HbI B'andsm1 :'thm - . MIC Gain Control. N.B. Switch. Auto Noise Limiter.
uitable for sma ome u « SNOWroo! ouse- N o
hold type installations. D16 & D25 amplifiers have good signal to g' glezn:wzvhsyéZg'gis:xff;lbsn:zaisosgSiiﬁg\gosr t;t:t‘t'esrgp?ce{:?cnvny. 6dBat4 kHz, 50dB at 20 kHz, 6 dB
noise ratio. As such this makes them suitable as a booster in semi- i : 3
fringe or fringe areas.
1.75 D16 16 dB $45.90 1.75 D25 25 dB galn $53.55 T ,THE COBRA 26 $120
All type coaxlal cables in stock from 30¢ per yd. 50 ohm — 75 ohm. he Cobra 26 s called “The Performance Radio" because professional drivers preferthe
HIL'{S ANTENNAS - CH's s 26's top rated featrues and performance Just check this list: Switchable noise limitin
CA16 High gain phased array..........Multi ;:.22 (ANL), RF gain control, Delta Tune, illuminated Power/S metre, adjustable squelch, Pg
%3%2;'7?0 8EL.. m::: s output, detachable dynamic mike and much more.
E.F.é.1 '}‘sf‘g:z'ns}m i T 3143 The Cobra 26 operates at maximum legal power and critical sensitivities. What it really
EF.C2 75 dhm-for dalor Multi 2170 means to you Is more enjoyable use of your CB operation. See for yoursélf why the Cobra
EF.C.3/24 75 ohm for color.. ... “Muiti 60.64 26 Is the standard of com&anson in the Citizens Band two-way radlo industry.
§6§}E'41\/24 75 ohm for color . _rggA ;15_29 No matter what the conditions, the Cobra 26 punches through loud and cilear.
BA- 'y ek 3 :
CHANNEL MASTER = ol A BIG VOICE IN A SMALL PACKAGE.
3110 2 EL Coloray........ t2to 1 .
31 & EL Super Coloray “Multi 41.98 , THE COBRA 19m. $110.00
315 2 EL City VEE......... .0to N 15.68 If you've ever heard a Cobra 21, you know it's hard to believe all that talk-power is legal.
3615A 9 EL Crossfire........ -Multi 43.64 Cobra found the way to make their radios really talk and still obey the rules. Now you-can
gg:;ﬁ :g Et 8?223:,’3 _— mg'l:‘ 23'?? talk just as loud and far with a smaller package.
3612A 21 EL Crossfire.... Mt 78.54 Cobra 19M is thin and narrow enough to mount conveniently in any car, even the iatest
3610A 24 EL Crossfire.. Multi 99.84 subcompacts. And the 19M has other features you'd expect from a Cobra, such as a
3B17A 28 EL Crossfire.... Muiti 126.73 . plug-in dynamic mike, external speaker Jack, and now, even an flluminated RF/signal
HILLS FM ANTENNAS strength metre.
;.’:A:)hm 300 ohm — 9.39FM3 The Cobra 19M has the same recelver sensitivity and selectivity as its big brother, Cobra
CHANNEL MASTER FM ANTENNAS 26. It has an efficient automatic noise limiter too; you'll hear clearly in the heart of heavy
traffic.
;88 Z:'ma ELS RSB0t ot 13‘3?200 FM2EL © Dimensions: 1% H x 51/8" W x 8" D. o Power Output: Factory adjusted 10 4 watts legal maximum.
- s . 0 Modulation: 100 percent. o Sensitivity: Less than 1.0uV for 10dB (SWN)/N o Selsctivity dB: 6dB at 4
méCNMASTEa%OF:thTENNA e o e Tt kfgz, 40dB at 20 kHz 0 Image Rejection: 30 dB o If Rejection: 80 dB o Audio Output: 2.5 watts into 8
il ohms.
ohm ... 18.30FMG/6 Fringe  area 300
ohm. 40.93 CB AERIALS
ALL TYPES OF HARDWARE IN STOCK ASIC. 5ft Fibreglass vertical helical whip aerlal with base (Guard Mount) complete with
Wall Brackets, Chimney Mounts, J. Brackets, Guy Rings 12ft cable & plug $26.73. :
& Guy Wire. Masts from 8ft to 50ft ETC. 5ft Helical home base aerial for mast mounting $33.00.

CB2600 Gutter Clamp aerial complete with lead & plug $20.70.
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MAGNETICS

Trade and Export Enguiries Welcome

ELECTRONIC ENTHUSIASTS EMPORIUM
Shops 2 & 3 Post Office Arcade, Pendle Hill, NSW.
P.0. Box 33, Pendle Hill, NSW. 2145.
(02) 636-6222 9-5 Mon-Frid. Sat. 12 noon. ‘

?é’fé?#.’é‘:fs‘iﬂfu"sigi'f.f T A the better quality cassette

CA3012 460 CDA0TO LM37TN 350 SL622C  26.90 7824CP
CA3013 5.80 C04071 55 LM379 750 5L623C 1740 7400 4% . A
CA3018 3.50 CD4072 55  LM38ON 275 SL624C 8.80 7401 48 This truly excellent tape from one of Europe’s most respected
CA3023 6.80 (CD4075 55 LM38IN 320 SL630C 6.90 7402 4@ £ 4 b leliniA li
E“gg“ gsg ggig;g 1 gg tagg;: ggg gtg:(‘)g :g % ;:83 :g manufacturers is now available in Australia.
A3035 .2 4 H i — * i -

39 2.10 Eg:gg; gg Lagggé" ?3% §t333§ 15% ;}82 138 The dlstnbu;grs Mggna nghtromcs naturally want people
CA3046 - LM3046 L .
CA3053 1.70  CD4085 1.65 LMS5SH 195 519178 6.50 7407 109 = k.now aDBUTtheF : oy gty P product as quickly 82
CA3058 840 gg:ggg }gg Lusggg ‘gg’g gt;g}g n;g ;488 1.09 possible — SO — they’re offering it to our readers at a price
A3060 8.40 E LM 1 409 48 . . 0 .
GBS R EE R B D s im G| e a0 st 59
CA3080 10 . BB N
G i oo I Y 2% 7113 s 'I;‘he _sta:wd:rd low nzlse ClI(QO is just $9.90 for a ten-pack and
CA3 2.70 ! ; 4 ‘ c -
CA3083 290 CD4S14 6.50 LM710CN 1.25 T1BA700 4.90 7416 100 PRI U. 5 post el i .
CA3086 LM3086 CD4515 6.50 LM710CH TBABY0A 490 7417 115 Even their Cobalt C90s are being offered for less than $1.50
CA089E 290 CD4516 320 (M723H 170 TBI7S0A~ 390 7420 48 hi
dums choches o bah o0 oma fmne Rl |06
CA3ON 18.00 L 7425 95 i
G ifBm R i R G2k Gl | 00 INE NI OF Any ONE TYPE. THERES NO
CA27¢ 4.50 L A580 4 7427 66
CA3128E 9.90 (CD4539 198 LM741CH 120 T1CA730 6.90 7430 48 N N TYPE. THERE S NO
augr iR omas @ oo s don omoux gl | UPPLR LI

4 LI H A1005 4 90 . .
E’EéogY I% Com v arerin 2% Um0 328 7% 0 For further details about Pyral see our SOUND news pages this
€D4000 55 (D474 3.85 LM748CN 1.20 UAA1B0 325 7440 48 ‘issue
€04001 55  CD40097 180 LM1303N 260 UA723C  LM723 7441 2.80 :
€04002 55 CD40098 1.80  LM1310N 350 UA7S7 3.80 7442 2.60 .
CD4006 2.30 CD40174 2.90 LM1458N 2.50 ULN2208 2.45 7445 2.80 = !
CD4007 55 CD40175 290 LMI4BBN  6.90 ULN2209  2.45 7446 2.60 7 LLLJ s = 2 L__r'f
€D4008 235 CDe0192 2.90 | M1489N 575 ULN211t 210 7447 260
CD4009 1.50 CD40134 290 (M1496N 1.90 74C00 55 7448 2 60
CD4010 150 CD4D185 290 LM1808BN 3.90  74C02 80 7450 48
Coa011 55 DM8097 1.90 (M3028 CA3026  74C04 55 7451 48
CD4012 55 HEF seq"CD LM3046 2.60 74C10 65 7453 48
CD4013 90 LHOO070 6.20 LM3086 375 74014 28 7454 48
Cb4014 2.40 LM114H 490 LM3%00 175 74020 75 7460 48
€04015 2.40  LM301AN 35 LM3305 3.90 7485 3.90 7470 85
CD4016 %0 LM3OICN 95 LM3909 150 74086 200 7472
04017 2.25 LM304H 380 MCI035P  2.90  74C90 250 7473 80
CD4018 2.25 LM305AH 380 MC1312P 74154 570 7474 95
€D4019 225 LM307N 160 MC1314P 4C160 360 7475 135
C04020 2.50 LM308V 220 MC1315P 740962 450 7476 90
CD4021 225 LMI09K 2.60 MC1350P 195 74C174 25 7480 1.60
04022 2.5 LM310N 390 MCI3SIP 360  74C192 280 7482 230
cD4023 55 LM311A 3.60 MCI454G6 5.40  74C901 195 7483 230
CD4024 175 LM31H 360 MCt458 LM14S8  74C925 16 70 7485 295
CD4025 5§ LMII2H 490 MC1468L 6.50 80C95 220 7486 85
CD4026 3.30  LM317K 690 MC1488 LM1488  MISC 74689 4.50
04027 1.05 LM31BN 590 MCI496K 275 ALS3S2 1.50 7490 %
CD4028 1.80 LM319H 7.25 MC1590G 675 GL448Y 1.80 7491 190
CcD4029 265 LMI19N §.90 MC14553 125 GL5253 90 7492 120
CD4030 95 LMI20K 6.90 MC1648P 490 DLIY 90 7493 1.20
C04031 470 LM3207 4.50 MC4044P 490 RL44B4 39 7494 2.20
04035 235 LMI2N 450 OMBO2 320 RS0 35 7495 165
04040 2.50  LM323K 7.90 SAH0 2.5  FND357 3.50 7496 215
€04041 250 LM324N 450 SAK149 250  FNDS50O 350 74100 3.65
C04042 1.95  LM325N 4.50 SD30SCE 1.30 9001 1.80 74107 95
04043 2.25 LM326H 45 SD306DE 150 9368 385 74121 1.20
CD40a4 2.25  LM3A9gN 370  SL415A 2.70 9601 290 74122 1.20
CD4045 3.20  LM340K 495 SL425A 1.80 NSNT1 290 74123 140
04046 320 (M3407 270 SL4370 360 NSN74 290 74132 190
C04047 1.95 LM349N 450 SLa40 TIL306A 13.80 74141 278
CD4049 90 LMISEN 3.20 SL442 2.90 11C%0 74145 295
CD4050 90 LM370H 495 SL447 490 95H90 14.50 74150 3.25
CD4051 2.25 LM37IN 3.90 SL449 160 2102:2 375 74151 220
CD4052 2.25 LM372H 7.50 SL610C 7.25 251N 1750 74183 1.95
b an g (wosex s Qm . 8 38

. SL613C 12.50 74157 20 . r

€04068 S5 _M374N 490 SL620C 950 74160 275 1. Accurately moulded flanged roliers running on lubri-
CD4069 60 LMJ75N 490 SL621C 9.50  7805CP 290 74164 2.9

cated precision ground stainless steel pins guide the tape
smoothly and reduce friction to a minimum.

SEMICONDS BC549C 55 In some nstances pin for pin sudstitutes will be supplied . ,
€125 1.80 B350 55  MPFI02 65 2N3053 1.20 2NS5458  MPF104 2. Welded windows prevent damage from nails and exclude
AC126 1.80 BC639 1.20 MPF103 85 2N3054 1.70  2N5459 MPF105 d t
g OB omm RN 8 '8 RS e - ing 95 -
iz :8 e01az T8 wret vis awes 3 a1 3. Phosphor bronze spring with felt pad for consistent tape
. 1 b 1% N60: 1.35
AC188 1.50 80140 120 MRF603 6.90 2N3568 95  2N6084 21.00 to head contact.
AD149 2.60 80237 1.80  TIP3IC 120 2N3569 50 BA102 80 4. Cassette halves are moulded from a selected protective
AD161/62  4.50 80238 180 TIP32C 1.30 2N3638 55 0A47 60
W el B omoma amASe Lo 4 o ek
Asv17 565 BFI13 0% PG 370 N38a3 5o S50 2880, .90 5. Screwed constructions allows access to cassette if ever
8C107 35 BF160 1.20  TIP2955 1.70 2N3694 65 40440 2NI7I1 necessary
BN B MRS iay mans 1% ses  re 6. Secure keyhole staking holds leader tape fi
. Secure keyhole staking holds leader tape firm, prevent-
40  BFYSO 1.20 1 ; L . !
4 gg(s?as 4 ing the build up of bumps in the tape and resuitant wow
0 8X19 3@3 and flutter.
5 WFEd: 195 7. Off-set joint between cassette halves prevents tape being
+ BT TR k caught or scored by abrupt joining edges.
55 MJ50 8.90
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SPECIFICATIONS

Pyral LN Cassettes

Output level at:

—333 Hz
~1000 Hz
—8000 Hz

*®

Output level for

H3=1%

Modulation noise ratio
Stability at 10 kHz

dB
dB
dB

**Referenced to Philips HU 7 15/11

Pyral Cobalt Cassettes

Reference-level

Output level at:

-333 Hz
-1000
~-8000

(RL)

* »

dB
dB
dB

Output level for

H3=5% (OL)
Noise level

Stability at 8kHz

**The reference tape is a DIN tape 4.75

=10}

-20

dB
dB
dB

mM/mm

C60

+1
+1
+3
S

0.3

C90

+1
+1
+3

#9
60
0.4

C120

~1
<1
+3

+6
55
0.6

C€60/C90
25

+1
+1
+0.5

+5
65.5
10.4

Ll

Choose C.60 or C.90 —
curves shown here.

Ll T T
5000 10000 20000
Frequency

Mz

thelr compatibility Is demonstrated in the frequency response

0,

&

Type 10 50 100
CISLN | $670 | $12.80 $30.00 |$56.00
67cea. | 64cea. |60c ea. |56¢ ea,
C30LN | $7.00 $13.40 |831.50 |$58.00
70c ea. 67cea. |63cea. [58cea.
C40LN | $7.40 $14.20 |$33.00 'seaoo
1 74c¢ ea. 71cea. |66cea. |B0c ea,
i | —
C45LN | $7.80 $14.80 $34.00 |$63.00
78c ea. 74cea. (68cea. |63c ea.
C60LN | $8.20 $15.40 3$35.50 $565.00 j
82c ea. 77cea. |71cea. |65¢ ea.
CO0LN | $9.90 $19.00 |$45.00 |$85.00
99c¢ ea. 96c ea. |90cea. [8Sc ea.
C120LN| $15.90 $30.00 ($70.00 $130.00
$1.59 ea. | $1.50 ea.[$1.40 ea. |$1.30 ea.
| COBALT
C60 | $1150 |$2200 |$52.50 |$100
$1.15¢ea. | $1.10 ea.|$1.05 ea, $1.00 ea.
C90 $14.00 $27.00 [$65.00 |$125
$1.40 ea. | $1.35 ea.[$1.30 ea. |$1 25 ea,
Note: Prices include postage and packing!

Send to:-

Cassette Offer

Electronics Today International
16-17 Boundary Street

Rushcutters Bay
NSW 2011

Please supply
Qty

Please make

ber 30th, 1977.

Total

cheques/postal
Electronics Today international. Offer closes Septem-

notes payable to
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- " DIGGERMAN ELECTRONICS
[
The pl'OfeSSIOIlals P.O. Box 33, Coramba, N.S.W. 2466 w

Keep electronics a hobby and not a luxury, compare our prices
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MORE ON vc T

In the January 1977 issue of ET| Ron Harris reviewed the recent
development of the Voltage-Current Transactor (VCT), perhaps
the most important device innovation of recent years for not only
is the VCT expected to perform atl the functions we now expect
of the op-amp but to perform them either better or with fewer
additional components.

The earlier article briefly covered the VCT's development and
its terminal properties, together with basic circuit applications.
This article describes the VCT's internal functioning. It has been
written for ET] by Dr, J.E. Morris of the Department of Physics,
Victoria University of Wellington, New Zealand.

THE CIRCUIT SYMBOL for the VCT
is shown in Fig 1 along with the nec-
essary bias supply and an external
resistor R which determines terminal
gain. The name ''voltage-current tran-
sactor’’ is derived from the translation
of differential input voltage into a
proportional output current.

As with the conventional op-amp,
the input impedance is made as high as

possible to minimise loading of any
practical source of input voltage. but
the main difference between the VCT
and an op-amp lies in the output port.
As a current source rather than one of
voltage, the port impedance is high
rather than low. Furthermore, whereas
the op-amp output signal is usually
single-ended and referenced to ground,
the VCT output is completely floating.

Fig. 1. VCT symbol and external connections.
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The VCT is thus a true four terminal
device and either terminal of either
port may be used as a common point.
It will also be apparent from Fig. 1.
that there is no external feedback
element involved in a simple amplif-
ication application.

The internal circuit is shown in
Fig. 2. and as explained in this article
there is no overall feedback concealed
within the unit. With no feedback,
there can be no feedback stability
problems and thus a major headache
of op-amp design vanishes.

VCT Circuit

Modern IC’s are generally very complex
and involve many functional bilocks.
At first glance a circuit diagram often
appears to have more relevance as a
design for a maze than as a sensible
means of serving these required
electronic functions. The. trick is to
identify the functional blocks. Once
their patterns are recognized, circuit
operation may be deduced. For example
it is obvious that the VCT is essentially
symmetrical about the centre, so only
one side need be considered in detail.
And the input transistors (Qq Q3 on
side 1) clearly form a Darlington pair
and may be regarded as a single compos-
ite transistor (Qp say) in any simplified
analysis.
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Fig. 2. Internal circuit of the prototype VCT.
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IN ouT

o | |

Fig. 3. Basic constant current source. lo Is
fixed by injected current I;.

Most of the functional blqcks in the
circuit are derived constant current
sources and these will be briefly
reviewed before seeing how they fit
together to form the VCT.

IC Current Sources

A) Mark !

The derived current source performs
a similar impedance matching function
with respect to currents that the emitter
follower provides for voltages. A basic
circuit commonly employed in ICs is
shown in Fig. 3. where the essential
requirement for operation is that the
diode is matched to the B-E junction
of the transistor. For a given diode
voltage equal to the B-E voltage, iden-
tical currents must flow through the
diode and the emitter junction. By
inspection, '0 = Ii - 2IB1 in this case
and |, = |; provided transistor gain
B is high. The input impedance is low
and the output impedance is high to
provide the current in/current out
impedance matching required. In addi-
tion the input DC level (Vgg) is low
and the output DC voltage (VCB) will
depend upon the nature of the load.

Fig. 4. IC diode format.

42

l i - Igq

The obvious solution to the imped-
ance matching problem might appear to
be the use of a common-base transistor
stage which has low input impedance
into the emitter and the same high out-
put impedance from the collector as
above. In an equivalent situation to Fig.
3 however, a PNP transistor is required
and the sign of o is reversed. A mini-
mum of three supply voltages would
then be required instead of the two
implied by Fig. 3.

B) Diodes

The crux of the design in Fig. 3. is the
matching of the diode to the B-E junc-
tion. One major feature of the modern
IC is the close matching which may be
achieved between adjacent transistors
on a chip. Whereas the absolute values
may vary quite considerably, and such
variation occurs almost identjcally in
nearby transistors. Tight thermal
coupling also ensures that the character-
istics remain matched independent of
external temperature fluctuations and
local Joule heating. The diode employed
in the VCT is actually a normal tran-
sistor with the base shorted to the
collector (see Fig. 4.) If this transistor
is adjacent to the current source tran-
sistor and plysically identical to it,
then the fact that VBE is common to
both ensures an identical emitter cur-
rent in each (Fig 3.). To a first approx-
imation only, the particular configur-
ation also provides for a similar distri-
bution of Ig between Ig and Igc. Truly
identical transistors will not, however,
possess identical current gains in the
circuit due to the differences in Vg
(zero for the diode transistor).

C) Mark 1l
The problem with the simple circuit of
Fig. 3. is the requirement of high tran-

i+ (g - 'Bz)i

sistor gain. A partial solution is provided
by the circuit of Fig. 5. which is the
basis of all the functional blocks of the
VCT. Here lg = li + 2(Ig)—Ig2) and is
made to closely approximate |[; by
ensuring that Ig) = |2 rather than
relying only on a large 3. Note that the
improvement is at the cost of an increas-
ed inpul impedance and DC input level
(VBEi +VBEo). If |Bl = Ig2 exactly,
B must be slightly greater for Qg than
(which s

for Q; reasonable since
VCBo will be greater than Vggj =
VBEo).

Each of the functional blocks

involves further modification of this
circuit. These will each be described in
turn,

D) Multiple Emitters

The multiple emitter structure has been
mentioned before. All it means is that
the transistor emitter current s
increased for a given VBE by increasing
the emitter area. In this way the
multiple emitter, when used in the out-
put side of a derived current source,
can provide current gain. A gurrent
gain of two for each of the multiple
emitter stages in the VCT leads to the
prototype device specifications quoted
by Harris and is assumed below.

Bias Circuit

The bias circuit has been redrawn in
Fig. 6. where the multiple emitter
transistor Q3 has been split and is
shown as two separate diodes. Current
amplification leads to the defined
bias current Ig = (Vg —2VBEg)/RB
being drawn equally from each of the
two sides of the VCT.

Note that while the total symmetry
shown in the diagram implies that the
introduction of a multiple emitter
structure requires (5,06 to be twice
B4, this conclusion is misleading. In
fact one would be more likely to vary
the multiple emitter area slightly off
two, such that (i) all §’s were approx-

IN ouT

Ig2

Fig. 8. Constant current source employed in the VCT.
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Flig. 8. Input circuit — side 1.
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imately equal as before (ii) diode
currents become | gt %l’, and (iii) the

base current of Qy reverts to (%I°) +
(%1°).

Differential Input

it should be clear By now that the VCT
relies upon defined current sourcing
and multiple emitter current amplific-
ation to function. The input signal,
however, is defined as a differential
voltage (V1 — V2) and must be con-
vertéd to a proportional current. This Is
the purpose of the external resistor R
as shown by the simplified view of Fig.
7. where IR is clearly (V1 — V2)/R
provided symmetry is maintained. (Qp
is the Darlington combination Q1 and
Q2,; Q11 functions as a diode.)

It will be seen shortly that the
existence  of a finite /g upsets the
symmetry — in fact this is how the
circdit functions. So once again, our
ideal is not quite possible since the
diodes carry different currents at
slightly different voltages. In fact
IRQ' (V, - V2)/R.

The next steg is to see how IR is
converted to an output currert.

Input Circuit
The input section of one side of the
VCT is redrawn in Fig. 8. Qg services
both sides of the circuit and has been
split in the diagram. Assume for the
moment that some current ly flows
down through Q7 and then the Darling-
ton Qp. The Q7,Qg.Qg current sourcing
circuit requires |y to also flow through
Qg and Qig. Similarly Q11 should
draw 2lx due to the double emitter.
The total 41y must equal the bias
current Ig and hence the currents are
as shown with Q17 also carrying Ig.
The principle of this input circuit is
summarised for reinforcement in Fig. 9.
which should be compared with Figs. 7
and 8.

It has already been stated that Vg
of the source output transistors will
vary under operating conditions and

Fig. 9. Equivalent input circuit.
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i

Fig. 10. Output circuit — side 1.
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TO LOAD
FROM SIDE 2

cause deviations from ideal behaviour
due to resultant in B. In Q12 the base
current 1g12 (assuming constant § to
first order) can no longer equal 1810,
Current source operation must therefore
deteriorate under operational condit-
ions.

Output Circuit

The next step is to determine how the
input signal current IR is translated into
a proportional floating output. Fig. 10
shows the remainder of side 1 of the
VCT, designated as the output circuit.
Clearly transistors Q18 to Qg form
a derived current source with gain equal
to two. But it may be more difficult
to see that Q13 forms part of two
similar sources: with Q14/Q15 to give
a gain of two, and with Q16/Q17
for unity gain.

So the current drawn by Q12 (Fig. 8)
is converted into two proportional
currents. The first {Ig + 2IR) flows into
the node ““OUT 1” while the second
(IR + I1B/2) is delivered to side 2. A
corresponding current from side 2 (—IR
+ 1g/2) flows into Qqg and the ampli-
fied signal (Ig — 2IR) is drawn from

44

|B+ 2|R

FROM SIDE 2

ouT 1

2

SIDE 1

D ]

-———

R

the “OUT 1" terminal. The net current
delivered to the load (IL) is therefore
41R.

In the paragraph before last, the
detailed operation of Q14 to Qp7
was hurriedly glossed over in order to
first cover the principle of the output
circuit. The diode function of Qi4
should be familiar by now, but the rea-
son Q15 has also béen made with a
double emitter is to keep VBE) 15 with
flg + 2IR) equal to VBE)17 with half
that current. In this way, the collector
and base terminals of Qi1g are linked
by a virtual $hort circuit and Qig is
constrained to also function as a diode.

Overall Principle

When side 1 and side 2 are considered
together, as in the Simplified equivalent
of Fig. 11, one can appreciate the over-
all concept of the VCT. The input signal
(V1 —V2) causes a current imbalance
{V1—=V2)/R to be superimposed on the
null input bias levels (Fig. 9.) With
current gain mixed into the process,
the bias currents are then balanced out
leaving a net differential load current
4(V1—V2)/R in the load (Fig. 11).

Device Properties

Each multiple emitter in the prototype
VCT has been assumed to give a gain of
two. Clearly, it would be simple to vary
this; indeed it would appear feasible
to provide gain in other parts of the
circuit as well as or instead of those
shown. Nevertheless, for the proto-
type as shown, I = 4(V1-V2)/R.
For voltage gain, one might merely
insert a load resistor R for a totally

SIDE 2

Ig - 2R

OuT 2
FROM SIDE 1

Fig. 11. Equivalent circuit of the differential current output.
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floating output gain 4R /R. Other
elementary circuit configurations have
been described by Harris.

The absolute linear range of the VCT
is restricted in both current and voltage.

Transistor cutoff when 2IR=lg (see
Fig. 10) limits output current I = 4IR)
to a maximum of +2lg, Ig being set
by the circuit designer. Either output
current or load is also limited by load
voltage and the onset of saturation in
the output transistors, i.e. the load
voltage || R may not exceed the total
power supply range minus 4VBg. For
+ 18V supplies and 10mA bias current
the load impedance limit is 1k4 if the
full output current range is to be
available. Note also that wide signal
excursions from the symmetrical design
bias point lead to loss of linearity,
since VCB's of the current source out-
put transistors are moved off bias
values causing f to also shift. The need
to maintain VB and f close to design
values also limits the acceptable power
supply variation — about 10 to 15%
according to Harris. These figures would
suggest _that linearity may be seriously

degraded by voltage swing well before
the saturation limit is reached.

High input impedance Rjn is a fund-
amental requirement of the VCT
concept and is the reason for the use
of Darlington inputs. To the grossest
of approximations, small signal Rjp
{= B1 B2R/B10) is critically dependent
upon the input stage current gain and
maximising it leads to a whole series
of tradeoffs, (e.g. R. should be low for
high transconductance, 810 high for
current source operation).

The differential output impedance
works out to be roughly 1/hge (hoe
= e/ dV(cE for constant Ig) and
naturally the output transistors must
have high collector impedances. Both
input and output circuits should
function near ideally, however, provided
they are not unduly pushed by the
circuit designer’s concept of reasonable
source or load impedances!

Common mode rejection ratio and
required offset will both depend upon
the degree of symmetry attainable in
mass production but there is no reason
to be pessimistic about them. High slew

rates have been reported and are
undoubtedly due to the fact that cur-
rents vary in only half of the circuit
transistors and that the signal only
proceeds sequentially through
about half of these.

Conclusion

The main objective of this article has
been the explanation of the principles
of circuit operation. A secondary aim
was to point out some unwanted second
order effects and practical limitations,
Such limitations occur in all devices and
must not be ignored by either the de-
signer or user.

The immediate question is whether
the VCT will survive through to pro-
duction or remain just another bright
idea. Simplicity is a major advantage to
any technological innovation and
despite the plethora of transistors, the
VCT is very simple in principle. Further-
more its implementation will rely total-
ly on existing technology — its future
looks bright.

| should like to thank my students
whose curiosity and questions about
the VCT has led directly to this article.
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been aware of the absolute purity of = fully imported into Australia.
‘uncoloured’ English sound. Sold and serviced nationally by

are dedicated to the design of speaker  leading Hi-Fi

Wharfedale — Britain’s largest Rank Australia.
manufacturers of hi-fi speakers — Available at all \ v v
systems that exemplify this tradition.  Specialists. A

WHARFEDALE
e S

Glendale 3XP. Larger bass drive
than Linton with increased
cabinet volume. Power handling

40 watts DIN.

Linton 2XP. Separate,
specially designed drive unit
for bass, midrange and treble.
Handles power of

40 watts DIN.

Dovedale SP. 4 drive units including
2 small bass drivers for excellent bass
response. Handles power of 60 watts DIN.

(Not illustrated)
Airdale SP. Top-of-the-range model with

4 specialist drive units in reflex-loaded enclosure.

Power handling 100 watts DIN.
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OPERATIONAL AMPLIFIERS (OP-AMPS) CAN be
simply described as high-gain direct-coupled voltage
amplifier ‘blocks’ that have a single output terminal but
have both inverting and non-inverting input terminais
Op-amps can readily be used as inverting, non-invert-
ing, and differential amplifiers in both a.c. and d.c
applications, and can easily be made to act as
oscillators, tone filters, and level switches, etc.

Op-amps are readily available in integrated circuit
form. and as such act as one of the most versatile
building blocks available in electronics today. One of
the most popular op-amps presently available is the
device that is universally known as the “741” op-amp
In this drticle we shall describe the basic features of this
device, and show a wide variety of practical circuits in
which it can be used.

BASIC OP-AMP CHARACTERISTICS AND CIR-
CUITS

in its simplest form, an op-amp consists of a
differential ampiifier foilowed by offset compensation
and output stages, as shown in Fig. 1a. The differential
amplifier has inverting and non-inverting input
terminals, a high-impedance (constant current) tail to

INVERTH 100__.@
NPT

NON INVERTING
NPUT O~

Vs RAIL J

COMIMON oV
LINE O =

Fig. 12 Simplified op-amp equivalent circuit

give a high input impedance and a high degree of
common mode signal rejection. it aiso has a
high-impedance (constant current) load to give a hign
degree of signal voitage stage gain

The output of the differential amplifier is fed to a
direct-coupled offset compensation stage, which

o

effectively reduces the output offset voltage of the
differentiai amplifier to zero volts under quiescent
conditions, and the output of the compensation stage is
fed to a simple complementary emitter follower output
stage, which gives a low output impedance

INVERTING
INPUT

ouT

OP-AMP
NON-INVERTING +
INPUT

Fig.1b Basic op-amp symbol .

LINES OF SUPPLY

Op-amps are normally powered from split power
supplies, providing +ve, —ve, and common (zero volt)
supply rails, so that the output of the op-amp can swing
either side of the zero volts value, and can be set at a
true zero volts (when zero differential voitage is applied
to the circuits input terminals.)

The input terminals can be used independently (with
the unused terminal grounded) or simultaneously,
enabling the device to function as an inverting,
non-inverting, or differential amplifier. Since the device
is direct-coupied throughout, it can be used to amplify
both a.c. and d.c. input signais. Typically, they give
basic low-frequency voltage gains of about 100 000
between input and output, and have input impedances
of 1M or greater at each input terminal.

Fig. 1b shows the symbol that is commonly used to
represent an op-amp, and 1c shows the basic supply
connections that are used with the device. Note that
both input and output signals of the op-amp are
referenced to the ground or zerd voit line

SIGNAL BOX

The output signal voitage of the op-amp s
proportional to the DIFFERENTIAL signal between its
two input terminals, and i1s given by

€0 =Aole,=€;)

where A_=the open-ioop voltage gain of the op-amp
(typically 100 000).

e,=signal voltage at
terminal

e,=signal voltage at the inverting input terminal.

Thus, if identical signals are simultaneously applied

the non-inverting nput
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Fig. 1¢ Basic supply connections of an op-amp.

to both input terminals, the circuit will (ideally) give zero
signal output If a signal is applied to the inverting
terminal only, the circuit gives an amplified and
inverted output If a signal is applied to the
non-inverting terminal only, the circuit gives an
amplified but non-inverted output

By using external negative feedback components,
the stage gain of the op-amp circuit can be very
precisely controlled.

SUPPLY
+Ve
T OP.AMP
REFERENCE +
VOLTAGE |
le,)  saMPLE PUTRUY
: voLTAaGE  SYPPLY |
(e} i
Y 1l Y

Fig. 2a Simple differential voltage comparator
circuit.

TRANSFER REQUEST

Fig. 2a shows a very simple application of the
op-amp. This particular circuit is known as a differential
voltage comparator, and has a fixed reference voltage
applied to the inverting input terminal, and a variable
test or sample voltage applied to the non-inverting
terminal. When the sample voltage is more than a few
hundred microvolts above the reference voltage the
op-amp output is driven to saturation in a positive
direction, and when the sample 1s more than a few
hundred microvolts below the reference voltage the
output is driven to saturation in the negative direction

Fig. 2b shows the voltage transfer characteristics of
the above circuit. Note that it is the magnitude of the
differential input voltage that dictates the magnitude of
the output voltage, and that the absolute values of input
voltage are of little importance. Thus, if a 1V reference
is used and a differential voltage of only 200uV is
needed to switch the output from a negative to a
positive saturation level, this change can be caused by a
shift of only 0.02% on a 1V signal applied to the
sample input. The circuit thus functions as a precision
voltage comparator or balance detector
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Fig. 2b Transfer characteristics of the differential
voltage comparator circuit.

GOING TO GROUND

The op-amp can.be made to function as a low-level
inverting d.c. amplfier by simply grounding the
non-inverting terminal and feeding the input signal to

+Ve
SUPPLY

OP-AMP
+

INPUT
OUTPUT

Ve
SUPPLY
ov

Fig. 3a Simple ogen-loop inverting
d.c. amplifier.

the inverting terminal, as shown in Fig. 3a. The op-amp
1s used ‘open-locp” (without feedback) in this
configuration. and thus gives a voltage gain of about
100 000 and has an input impedance of about 1M
The disadvantage of this circuit is that its parameters
are dictated by the actual op-amp, and are subject to
considerable vartation between individual devices.

CLOSING LOOPS

A far more useful way of employing the op-amp is to
use it in the closed-loop mode, 1.e., with negative
feedback. Fig. 3b shows the method of applying
negative feedback to make a fixed-gain inverting d.e
amplifier. Here, the parameters of the circuit are
controlled by feedback resistors R, and R,. The gain, A
of the circuit is dictated by the ratios of R, and R,, and
equals R,/ R

The gain is virtually independent of the op-amp
characteristics, provided that the open-loop gain (A ) Is
large relative to the closed-loop gain (A). The input
impedance of the circuit is equal to R,, and agajn is
virtually independent of the op-amp characteristics
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It should be noted at this point that although R1 and
Rz control the gain of the complete circuit, they have
no effect on the parameters of the actual op-amp, and
the full open-loop gain of the op-amp is still available
between its inverting input terminal and the output.
Similarly, the inverting terminal continues to have a
very high input impedance, and negligible signal
current flows into the inverting terminal. Consquently,
virtually all of the R, signal current also flows in R,, and

oP AMP
+

R1

INPUT OUTPUT

R2

O—

0
Fig. 4a Basic non-inverting d.c. amplifier

signal currents i, and i, can be regarded as being
equal, as indicated in the diagram.

Since the signal voltage appearing at the output
terminal end of R, is A times greater than that
appearing at the inverting terminal end, the current
flowing in R, is A times greater than that caused by the
inverting terminal signal only. Consequently, R, has an
apparent value of R,/A when looked at from its
inverting terminal end, and the R~R, junction thus
appears as a low-impedance VIRTUAL GROUND point.

e AAAA——
Y
SUPPLY
R1 +Ve
OAAA -
OP.AMP o

INPUT

VIRTUAL :

GROUND ouTPUT

POINT SUPPLY

Ve
ov

o —0

Fig. 3b Basic closed-loop inverting d.c. amplifier.

INVERT OR NOT TO INVERT . ..

It can be seen from the above description that the
Fig. 3b circuit is very versatile. lts gain and input
impedance can be very precisely controlled by suitable
choice of R, and R,, and are unaffected by variations in
the op-amp characteristics. A similar thing is true of the
non-inverting d.c. amplifier circuit shown in Fig. 4a. In
this case the voitage gain is equal to (R,+R,)/R, and
the input impedance is approximately equal to
(Ao/A)Zin where Zin is the open-loop input impedance
of the op-amp. A great advantage of this circuit is that it
has a very high input impedance.

52

FOLLOW THAT VOLTAGE

The op-amp can be made to function as a precision
voltage follower by connecting it as a unity-gain
non-inverting d.c. amplifier, as shown in Fig. 4b. In this
case the input and output voltages of the circuit are
identical, but the input impedance is very high and is
roughly equal to A X Z,.

The basic op-amp circuits of Figs. 2a to 4b are
shown as d.c. amplifiers, but can readily be adapted for
a.c. use. Op-amps also have many applications other
than as simple amplifiers. They can easily be made to
function as precision phase splitters, as adders or
subtractors, as active filters or selective amplifiers, as
precision half-wave or full-wave rectifiers, and as
oscillators or multivibrators, etc.

—0

OuUTPUT

oV

O

Fig. 4b Basic unity-gain d.c. voltage follower

OP-AMP PARAMETERS

An ideal op-amp Wwould have an infinite input
impedance, zero output impedance, infinite gain and
infinite bandwidth, and would give perfect tracking
between input and output. Practical op-amps fall far
Short of this ideal, and have finite gain, bandwidth, etc.
and give tracking errors between the input and output
signals. Consequently, various performance parameters
are detailed on op-amp data sheets, and indicate the
measure of “goodness” of the particular device. The
most important of these parameters are detailed below.

OPEN-LOOP VOLTAGE GAIN, A, This is the
low-frequency voltage gain occuring directly between
the input and output terminals of the op-amp, and may
be expressed in direct terms or in terms of dB

Typically, d.c. gain figures of modern op-amps are
100 000, or 100dB

INPUT IMPEDANCE, Z,. This is the impedance

looking directly into the input terminals of the op-amp
when it is used open-loop, and is usually expressed in
terms of resistance only. Values of 1M are typical of
modern op-amps with bi-polar input stages, while
F.E.T. input types have impedances of a million meg or
greater.

OUTPUT IMPEDANCE, Z, This is the output
impedance of the basic op-amp when it is used
open-loop, and is usually expressed in terms of
resistance only. Values of a few hundred ohms are
typical of modern op-amps.

INPUT BIiAS CURRENT, I,. Many op-amps use bipolar
transistor input stages, and draw a small bias current
from the input terminals. The magnitude of this current
1s denoted by |,, and is typically only a fraction of a
microamp.
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SUPPLY VOLTAGE RANGE, V, Op-amps are usually
operated from two sets of supply rails, and these
supplies must be within maximum: and minimum
limits. If the supply voltages are too high the op-amp
may be damaged, and if the supply voltages are 100 low
the op-amp will not function correctly. Typical supply
limits are *3V to + 16V

INPUT VOLTAGE RANGE, Vimaxr The input voltage to
the op-amp must never be allowed to exceed the supply
line voltages. or the op-amp may be damaged V imany 1S
usually specified as being one or two volts less than v.

OUTPUT VOLTAGE RANGE, V... i e op.

amp is over driven its output will saturate and be
limited by the available supply voltages, so V.., is
usually specified as being one or two volts less than V.

DIFFERENTIAL INPUT OFFSET VOLTAGE,

V. In the ideal op-amp perfect tracking would
exist between the input and output terminals of the
device, and the output would register zero when both
inputs were grounded. Actual op-amps are not perfect
devices. however, and in practice slight imbalances
exist within their input circuitry and effectively cause a
small offset or bias potential to be applied to the input
terminals of the op-amp. Typically, this DIFFERENTIAL
INPUT OFFSET VOLTAGE has a value of only a few
millivolts, but when this voltage is amplified by the gain
of the circuit in which the op-amp is used it may be
sufficient to drive the op-amp output to saturation
Because of this, most op-amps have some facility for
externally nulling out the offset voltage

COMMON MODE REJECTION RATION, c.m.r.r. The
ideal op-amp produces an output that is proportional to
the difference between the two signals applied to its
input terminals, and produces zero output when
identical signais are applied to both inputs simultan-
eously, 1.e., in common mode. In practical op-amps
common mode signals do not entirely cancel out, and
produce a smali signal at the op-amps output terminal
The ability of the op-amp to reject common mode
signals I1s usually expressed in terms of common mode
rejection ratio, which is the ratio of the op-amps gain
with differential signals to the op-amps gain with
common mode signals. C.m.r.r. values of 90dB are
typical of modern op-amps.

TRANSITION FREQUENCY, f.. An op-amp typically
gives a low-frequency voltage gain of about 100dB,
and in the interest of stability its open-loop frequency
response is tailored so that the gain falls off as the
frequency rises, and falls to unity at a transition
frequency denoted f,. Usually. the response falls off at a
rate of 6dB per octave or 20dB per decade. Fig 5
shows the typical response curve of the type 741
op-amp, which has an f; of TMHz and a low frequency
gain of 100dB

Note that, when the op-amp is used in a closed-loop
amplifier circuit, the bandwidth of the circuit depends
on the closed-loop gain If the amplifier is used to give a
gain of 60dB its bandwidth is only 1kHz, and if it is
used to give a gain of 20dB its bandwidth is 100kHz
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The {, figure can thus be used to represent a
gain-bandwidth product

+120 4 DASHED LINES = CLOSED-LOOP
RESPONSE
+100
DN o
R R it OPEN-LOOP
RESPONSE
HOP— — =~ = e
A4 R e it S,
Ot — e - = o e e A
-20 s -

1 10 100 1k 10k 100k 1M 10M

FREQUENCY —Hz
Fig. 5 Typical frequency response curve
of the 741 op-amp.

PARAMETER 741 VALUE

Aq OPEN-LOOP VOLTAGE GAIN 10048
Zin INPUT IMPEDANCE ™

2z, OUTPUT IMPEDANCE 150R
i INPUT BIAS CURRENT 200nA
Vs imax) MAXIMUM SUPPLY VOLTAGE 18v
Vimaxy MAXIMUM INPUT VOLTAGE <13V
Va (va MAXIMUM OUTPUT VOLTAGE 14V
Vio DIFFERENTIAL INPUT OFFSET VOLTAGE 2mv
cm.mr COMMON MODE REJECTION RATIO 90d8
Fy TRANSITION FREQUENCY TMHZ
S SLEW RATE 1V /S

Table 1 Typical characteristics of the 741 op-amp.

SLEW RATE. As well as being subject to normal
bandwidth limitations, op-amps are also subject to a
phenomenon known as slew rate limiting. which has
the effect of limiting the maximum rate of change of
voltage at the output of the device. Slew rate is
normally specified in terms of volts per microsecond,
and values in the range 1V/us to 10V /us are common
with most popular types of op-amp. One effect of slew
rate limiting 1s to make a greater bandwidth available to
small output signals than is available to large output
signals.

THE 741 OP-AMP.

Early types of i.c. op-amp. such as the well known
709 type, suffered from a number of design
weaknesses. In particular, they were prone to a
phenomenon known as INPUT LATCH-UP, in which
the input circuitry tended to switch into a locked state if
special precautions were not taken when con-
necting the input signals to the input terminals, and
tended to self-destruct if a short circuit were
inadvertently placed across the op-amp output
terminals. In addition, the op-amps were prone to
bursting into unwanted oscillations when used in the
linear amplifier mode, and required the use of external
frequency compensation components for stability
control.

These weaknesses have been eliminated in the type
741 op-amp. This device is immune to input latch-up
probiems, has built-in output short circuit protection,
and does not require the use of external frequency
compensation components. The typical performance
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\=4 L= L= L=
OFFSET
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{AND CASE} *

NULL INPUT INPUT

8 pin Minidip or DIP 741 T05 741
(TOP ViC\V) (TOP VIEW)
Fig. 6 Outlines and pin connections of the two
most popular 741 packages.

characteristics of the device are listed in Table 1

The type 741 op-amp is marketed by most i.c
manufacturers, and is very readily available Fig. 6
shows the two most commonly used forms of
packaging of the device Throughout this chapter, all
practical circuits are based on the standard 8-pin
dual-in-line (D.|.L. or DIP) version of the 741 op-amp

el

ouT

10k
(OFFSET NULL)

TO SUPPLY
-Ve

Fig. 7 Method of applying offset nulling to the
741 op-amp.

The 741 op-amp can be provided with external
offset nulling by wiring a 10k pot between its two null
terminals and taking the pot slider to the negative
supply rail. as shown in Fig. 7

Having cleared up these basic points, fet's now go
on and look at a range of practical applications of the
741 op-amp

~AAAA
R2
™M
R1
10k
—0
INPUT
.9V QUTPUT
ov
O O

Fig. Ba x100 inverting d.c. amplifier.
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0
OuUTPUT
R3
10k
oV
o— LF

Fig. 8b Variable gain (x1 to x100) inverting
d.c. amplifier.

BASIC LINEAR AMPLIFIER PROJECTS. {Figs. 8 to
).

Figs. 8 to 11 show a vanety of ways of using the
741 in basic linear amplifier applications.

The 741 can be made to function as an inverting
amplifier by grounding the non-inverting input terminal
and feeding the input signal to the inverting terminal
The voltage gain of the circuit can be precisely
controlled by selecting suitable values of external
feedback resistance. Fig. 8a shows the practical
connections of an inverting d.c. amplifier with a pre-set
gain of x100" The voltage gain is determined by the
ratios of R, and R,, as shown in the diagram.

The gain can be readily altered by using alternative
R, and/or R, values. If required, the gain can be made
variable by using a series combination of a fixed and a
variable resistor in place of R,, as shown in the circuit of
Fig. 8b, in which the gain can be varied over the range
x1 to x100 via R.

VARIATIONS

A vanation of the basic inverting d.c. amplifier is
shown in Fig. 9a. Here, the feedback connection to R,
is taken from the output of the R,—R, output potential
divider, rather than directly from the output of the
op-amp, and the voltage gain is determined by the
ratios of this divider as well as by the values of R, and

2AAA
R2
™
R1
™M
O—AAAA—
R3
10k
INPUT
OUTPUT
RS R4
100R
A\
o Yo

Fig. 9a High impedance x100 inverting d.c. amplifier.

R,. The important feature of this circuit is that it enables
R,. which determines the input impedance of the
circuit, to be given a high value if required, while at the
same time enabling high voltage gain to be achieved
The basic inverting d.c. amplifier can be adapted for
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We are producing standard and
custom designed Integrated Circuits:
IC's that are Australian-designed,
Australian-diffused, and Australian-
made.

We could have imported from
Philips’ world-wide resources a
complete range of IC's (we already
bring in part of the Signetics range),
but we believe that there is a need for a
capability in Australia to support the
national electronics industry.

So we have done something
positive to back up that belief. We've
trained and employed a highly skilled
team of engineers, technicians, and
process workers in our semi-
conductor plant in Hendon, South
Australia. We've put millions of dollars
into the plant and equipment, and
we'll invest more to satisfy the
demands of the future.

Electronic
Components
and Materials

==

Behind all this talk about our-
selves, there's a host of benefits for
you. A rapidly expanding range of
efficient, top quality components
designed and made to meet the
growing needs of Australia’s industry.
A source of constant supply, free of
the uncertainties and restrictions that
are part and parcel of the importing
business. An assurance that, when
you choose an IC from the thps
Signetics range, you have the support
of Australia’s largest IC production
plant and engineering expertise.

Think Integrated Circuits —
Think Philips.

PHILIPS ELECTRONIC
COMPONENTS AND MATERIALS
Sydney 427 0888;

Melbourne 699 0300;

Brisbane 277 3332;

Adelaide 223 4022; Perth 65 4199.

PHILIPS

153.0199



Head Ottice & Mas! orders
139 AUBURN RD AUBURN VIC 3123 Ph

(03, 82.5398
103) 813 2355

VICOM gear also avatlable from a network of desiers throughout
Austr Dealer enquirtes weicome

Prices and specificstions subject to changs without notice

. C8

MODEL FS-177C8

CHECKER
Includes facilities ‘for testing
9 different {tunctions, incl.

RF power, swr, modutation,
relative field strength, os
cilator output, crystal activity,
audio modulation. tdeat for

home repairs and "tweeking”
Price $56 ¢+ P&P

BENGAL

BENGAL Ss8
BASE STATION
The fabulous rif which in
cludes station controls for
mike gain, rf gain, squelch,
shde-0-tune, noise blanker,
PA, CB signal strength, mod-
ulation and RF output. Also
nctudes headphone monitor
ing jack which also can be
used for tape recording.
Works on 12v dc or 240vac.
Comes complete with mic,
manual and VICOM 90 day
warranty, Price $339 + P&P;

DELUXE

-
o
Yy

The popular VICOM VC2 swr and pOwer meter is
specially designed for the serious communicator
looking for accurate readings. The bridge operates
from 3 thru 150MHz with power measurement
either 12 or 120 watts. Will handie up to 1000
watts. Individually calibrated power chart for all
Australian Amateur bands and 27MHz CB. A real
bargain at this price}

COAXIAL SWITCH

Model 150 Solid State FET VOM
Super sensitivity makes it suitable for any appli-
cation in the field or on the bench.

“11 megohm input resistance on all dc volt fanges
“1 megohm input resistance on all ac volt ranges.
* temperature compensated for high accuracy

* built-in overload protection

DC volts: 7 ranges, 0.25 thru 1000 voits

AV volts: 4 ranges, 2.5 thru 1000 volts

DC amps: 5 ranges. 0.025 thry 250mA

Resistance: § ranges to 5000megohms

Decibels: 4 ranges

C U with p
leads and batterles

Instructions, test

20,000 ahms/volt General Purpose

Model TP-5SN

Accurate and dependabile, 6 dc ranges, 5 ac ranges,
4 current ranges, 4 resistance ranges, capacitance
and decibel ranges also. Price of $29 includes
Instructions and test leads.

DELUXE MIRROR SCALE MODEL 200

20,000 ohms/volt on 6 dc volt ranges

10,000 ohms/volt on 5 ac volt ranges.

Readings for capaclty, resistance, decibels. An

advanced i for the prof I, serious
hobbyist or for the school 1ab. Price of $29 is a resi
bargain for this quality instrument! includes

comprehensive instructions and test leads.

Mode! 117 FET PROFESSIONAL METER
Designed for the professional, the FET high input
resistance ensures voltage measurement without
effecting the circuit operation. Includes 7 dc ranges
{to 1200v), 4 ac ranges (to 300v), 3 de current
ranges, 4 resistance ranges (to 2000meg) and 4
decibel ranges. Price $52 Includes test leads and
Instructions.

IT'S CRYSTAL CLEAR!

The 1C22S from VICOM Is a p11 synthesised rig
with programmable ROM for any frequency
multiple of 25KHz from 146 thru 148MHZz,
Simplex, duplex or duplex reverse is achieved
by a flick of a switch on the front panel. This
fabulous new rig features ceramic discriminator,
IDC, electronic tx/rx relay, full swr protection
and VICOM 90 day warranty. Circuitry includes
34 tansistors, 7 FET, 13 ICs, and up to 128
diodes. Receiver sensitivity better than 0.4uV
for 20dB quieting. Your new 1C22S comes com-
plete with mic, mobite mounting bracket, plugs,
cables, spare diodes snd English instruction man-
ual. Programmabla matrix is pre-wired for R1-8,
40, 50, 51. A real bargain at $269 plus freight
and insurance.

L SERVICE

IMPORTERS

W

-—
€520 quality 2 positionfcoax switeh, Wilt handie up to
25Kw pep. 50 ohms impedance with [nsertion loss better
than 0.2dB1 VSWR better than 1.2 up to 1GHz. Position
FIELD STRENGTH METER not selected is automatically argunded.
Covers a frequency range 2:200MHz, this handy little PLUGS & SOCKETS FOR THE COMMUNICATOR
meter enabies each checking of antenna radiation, 4 pin mic plugs and sockets (ea): $2.30
$8 + PEP $1 1%’ coax jumper leads with PL259’s $2.30
PROFESSIONAL SWR/PWR METER . 3’ coax jumper leads with PL259’s $2.50
The new Oskerblock SWR-2008 Deluxe is a professional PL259 plugs $1.30
‘ swr bridge using the thrudine principle, covers 3-200MHz, $0239 chassis sockets $1.30
52/75 ohms. Each unit is individually calibrated. Four S0239/RCA adapter $2.20
power ranges, 2/20/200/2000 watts. $79 + P&P “T™ connectar $250
Lightning arrestor $350
JUMPER LEAOS
Handy 31t jumper jeads,
ICOM
Tra . RGSB coax with fitted
ranscemwve PL2S9's $2.50
2M FM 18" version  $2.30
I 225

UNIDEN - - - - the best valu

The fabulous UNIOEN 2020 p11 transceiver ofters separate usb,
1sb and cw B-pole filters as STANOARD and 61468s in the final
with screen grid voltage stabllisation for minimum distortion prod-
ucts. Features pcbs snd even the front panel can be swung out for
easy servicing! A comprehensive range Of spare parts is available
together with back-up service support. Overseas this rig sells for at
least $65 more than the FT101E! Compare the features of the
UNIDEN 2020 with other HF transceivers and you'll quickly be
convinced that it offers the best valuel!

AUSTRALIA'S dEST EQUIPPED CB SERVICE
FACILITY

Vicom have the technical expertise and back-up
support to handle the most complex communi-
cations gear. Test equipment includes the new
Singer $10,000 FM10CS Communications Service
Monitor which gives spectrum analysis and high
precision frequency generation and measurement
to 600MHz. Reasonable rates for all service work.
Why not give us a try!

[ AT S SN SEY SN S Sy SNy —— D VD S S S S S S S — — —— ——

OLESALERS - RETAILERS of

CB ANTENNAS

BASE LOADED WHIP

Model M1 quality base loaded moblle whip, 40.5
inches, 50 ohm impedance, vswr less than 1.5,
includes roof mount and optional boot lid mount,
spring and coax with PL259 piug. $19.90 + PP

27MHz MARINE WHIP

Mudel HW-11-6M requires 1o ground plane and can
be operated on fihreglass, wood sufface or on mast.
Comes complete with matcher coax, PL259 plug.
$65 ¢+ P&P 1

RINGO

Model V1 half-wave ground piane, gain 3.75u8,
overall length 5.5m, mounting on mast tubing up
to 1% dlameter. $49 ¢+ P&P

GROUND PLANE

2IMMH: % wave ground plane, superb quatity,
solid 108 inch heat trested ralials and radiator
Radlals droop for 50 ohm match. Complete with
$S0239 socket. $35 + P&P

Locally made HELICAL - Sft
excluding hase
base for above

$19 + P&P
$6 + P&P

BARLOW WADLE ¥

The fumous portail: Bartow Wadtey Commumeatnms
Receiver with crystal controlivd tegeptinn ot am/thiuh/
<w

Stundard model $319
Waith b M $339
ANTENNAS

Listener 1 V' type cuvery 3 30MMZ with sgpercoat Toagp fas
DX ruception  $22

Lintener 3 lung range wise dhpole antenna 3 30MH, com
plete with batun, feed wan, VHE plug. insulato.s Idead
for the serious SWL s$49

Direction: Russell J. Kelly
Peter D. Williams
ARy SN MNP SN SRS W

8




141 COORBOOK

a.c. use by simply wiring blocking capacitors in series
with its input and output terminals, as shown in the
x100 inverting a.c. amplifier circuit of Fig. 9b

R2
M
C1
R1
L7 10k &
o— A P
+ I -
INPUT
OUTPUT
oV
O s -0

Fig. 9b x100 inverting a.c. amplifier.

NON-INVERTING . . .

The amp can be made to function as a non-inverting
amplifier by feeding the input signal to its non-inverting
terminal and applying negative feedback to the
inverting terminal via a resistive potential divider that is
connected across the op-amp output. Fig. 10a shows
the connections for making a fixed gain (x100) d.c.
amplifier

The voltage gain of the Fig. 10a circuit is determined
by the ratios of R, and R, If R, is given a value of zero
the gain falls to unity, and if R, is given a value of zero
the gain rises towards infinity (but in practice is limited
to the open-loop gain of the op-amp). If required, the
gain can be made variable by replacing R, with a

R2

100k
INPUT OQUTPUT

R1

1k01
O— ov o

Fig.10a Non-inverting x 100 d.c. amplifier.

potentiometer and connecting the pot slider to the
inverting-terminal of the op-amp, as shown in the circuit
of Fig. 10b The gain of this circuit can be varied over
the range x1 to x100 via R,

... AND RESISTANCE TO INPUTS

A major advantage of the non-inverting d.c. amplifier
is that it.has a very high input resistance. In theory, the
Input resistance 1s equal to the open-loop input
resistance (typically 1M) multiplied by the open-loop
voltage gain (typically 100 000) divided by the actual

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1977

circuit voltage gain. in practice, input resistance values
of hundreds of megohms can readily be obtained

RV1

100k
INPUT QUTPUT

R1

1k01
o— ™o

Flg. 10b Non-inverting variable gain (x 1 to x100) d.c. amplifier.

BLOCKING OUT

The basic non-inverting d.c. circuit of Fig. 10 can be
modified to operate as a.c. amplifiers in a variety of
ways. The most obvious approach here is to simply wire
blocking capacitors in series with the inputs and
outputs, but in such cases the input terminal must be
d.c. grounded via a suitable resistor, as shown by R, in
the non-inverting x 100 a.c. amplifier of Fig. 11a. If this
resistor is not used the op-amp will have no d.c.
stability, and its output will rapidly drift into saturation.
Clearly. the input resistance of the Fig. 11a circuit is
equal to R;, and R, must have a relatively low value in
the interest of d c. stability This circuit thus loses the
non-inverting amplifier’'s basic advantage of high input
resistance

2 c2

Ou1

Ct i
oul }“(3

O—| 3

R2

100k
INPUT OUTPUT
R3 R1
100k 1k01
O oV o)

Fig. 11a Non-inverting, high input-impedance,
x100 a.c. amplifier.

DRIFTING INTO STABILITY

A useful development of the Fig. 11a circuit is
shown in Fig. 11b. Here, the values of R, and R, are
increased and a blocking capacitor is interposed
between them At practical operating frequencies this
capacitor has a negligible impedance, so the voltage
gain is still determined by the ratios of the two resistors
Because of the inclusion of the blocking capacitor,
however, the inverting terminal of the op-amp is
subjected to virtually 100% d.c. negative feedback
from the output terminal of the op-amp. and the circuit
thus has excellent d.c. stability. The low end of R, is

57
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connected to the C;~R, junction, rather than directly to
the ground line, and the signal voltage appearing at this
point is wvirtually identical with that appearing at the
non-inverting terminal of the op-amp

2 Cc2
oul
c '}
oul "—O
-
R2
™
R3
100k OUTPUT
é"\cl)ONR SED)T<2:32
INPUT LARI u
R1
10k1
O- - O

Fig. 11b  Non-inverting x100 a.c. amplifier.

Consequently, identical signal voltages appear at
both ends of R;, and the apparent impedance of this
resistor is increased close to infinity by bootstrap action.

This circuit thus has good d.c. stability and a very
high input impedance In practice, this circuit gives a
typical input impedance of about 50M.

VOLTAGE FOLLOWER PROJECTS (Figs. 12 to 13).

A 741 can be made to function as a precision
voltage follower by connecting it as a unity-gain
non-inverting amplifier. Fig. 12a shows the practical
connections for making a d.c. voltage follower. Here,
the inpyt signal is applied directly to the non-inverting
terminal of the op-amp, and the inyerting termjnal is
connected directly to the output, so the circuit has
100% d.c. negative feedback and acts as a unity-gain
non-inverting d.c. amplifier.

The output signal voltage of the circuit is virtually
identical to that of the input, so the output is said to
‘follow’ the input voltage. The great advantage of this
circuit is that it has a very high input impedance (as
high as hundreds of megohms) and a very low output
impedance (as low as a few ohms). The circuit acts
effectively as an impedance transformer.

——O
e |

ouUTPUT
INPUT
o o

Fig. 12a d.c. voltage follower,

58

PRACTICE, AND ITS LIMITS

In practice the output of the basic Fig. 12a circuit
will follow the input to within a couple of miilivolts up to
magnitudes within a volt or so of the supply line
potentials. If required, the circuit can be made to foliow
to within a few microvolts by adding the offset null
facility to the op-amp.

The d.c. voltage follower can be adapted for a.c. use
by wiring blocking capacitors in series with its input and
output terminals and by d.c.-coupling the non-inverting
terminal of the op-amp.to the zero volts line via a
suitable resistor, as shown by R, in Fig. 12b. R, should
have a value less than a couple of megohms, and
restricts the available jnput impedance of the volitage
follower

LACED UP OHMS

If a very high input-impedance a.c. voltage follower
is needed, the circuit of Fig. 12c can be used. Here, R1
iIs boostrapped from the output of the op-amp, and its
apparent impedance is greatly increased. This circyit
has a typical impedance of hundreds of megohms.

OUTPUT
ov
O
Fig. 12b a.c. voltage follower.
+3V
. c2
2 - 1 ou1

c1 6
out 741
o-lu 3, . P——"—O

-9V
B9
100k . OUTPUT
(NON ot C3
INPUT POLARISED)T2y2
R2
10k
ov
O~ = -Q

Fig. 12c Very high input-impedance a.c. voltage
follower.

DRIVING CIRCUITS AMP-LY

The 741 op-amp is capable of providing output
currents up to about 5mA, and this is consequently the
current-driving limit of the three voitage folJower
circuits- that we have looked at so far. The
current-driving capabilities of the circuits can readily be
increased by wiring simple or complementary emitter
follower booster stages between the op-amp output
terminals and the outputs of the actual circuits, as
shown in Figs. 13a and 13b respectively

Note in each case that the base-emitter junction(s) of
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Further information an

OFFICE & FACTORY
17 Sloane Street,

o~ 9 ]

' MOBILE ONE-—=

/COMMUNICATIONS SYSTEMS /

I

TRADE ENQUIRIES WELCOME

- EQUIPMENT AVAILABLE

TRANSCEIVERS

23 CHANNEL SSB
Hygain 674 B, Tram XL5,
Tram D60, Tram D201,
Base Station

23 CHANNEL AM
TRAM D40

Representatives in all States

d list of distributors:

Telex: 21416 Mobileone
Cable: Mobilione Sydney

SPECIALISTS AND CONSULTANTS CITIZENS BAND TWO—-WAY RADIO COMMUNICATIONS SYSTEMS.

Manufacturers of ““The Helical Antenna’”
DISTRIBUTORS OF ALL CB PRODUCTS

ANTENNA

DX-1B — 5ft Helical Antenna
DX-3B — 40" Helical Antenna
DX1S — 6ft Helical Antenna
DX-9 — 8ft Marine Antenna
{with matching unit & cable).

Base station antenna

RETAIL SALES AT
FACTORY ALL DAY

Marrickville 2204, N.S.W. Australia P.O. Box 166, Randwick, N.S.W. 2031 SATURDAY
\ Phone: (02) 516-4500 Private: (02)398-1385
QFFICE 8 FACTORY
i 17 Sioere S
= . ! mﬂ-m
MOBILE DNE ™~ ‘W ""B’ n" e RN
et e - —
oo i MOREE
ouuun-unous svsn’nsr‘ PO B0s 186, Marduck. NSW, 2031
Privete, (02} 308 1305
SPECIF NS FOR 27 MHZ ANTENNA:
’- vy
22/3peciel
(T4 (M’ YELLOW LABEL: marked .. 27 Special .. Cut To Tune *
\_ a This antenna has been tuned for 26,5 Mi2
’- L2
27/Cb REEN LAGEL: marked ,. 27/Co .. Citizen's band *
MHZ HEUCAL This antenna has been tuned so that the
\.. 4 band 26.965 to 27.255 is covered.
PR
27Marine ORANGE BAND: marked ,. 27 Marine .. Marine Band *
Rl OCAL This antenna has been tuned sc that
\/.‘ 0“' the band 27.80 to 28.00 MHZ is covered
PRl
27/A1 BLUE LABEL: marked .. 27/A1 .. ALL BAND 27 MAZ *
ro el this antenna has been tuned 8o that
\'-s ‘I the whole band 27.00 to 28,00 is coverea
* REFLECTOR: Recommended size l.lz
MOBILE.ONE
Tuns oamLICAL
BASIC HISTORY OF THE “HELICAL ANTENNA™ * CALLE: Recommended length 12 ft
Over 6 yaors a0 MOBILE ONE made the
first “DX-HELICAL™ for 11 Matre Band,
:nd.'vm.! thousands of paople
#il staten of Austratia are using e
e G “'."‘mm fagm WARRANTY : Mobile one Pty Ltd warrants
thews sveryday communicetions. that all “Helical Antenna” are
MANUFACTURED IN AUSTRALIA FOR AUSTRALIA
NOW AVAILABLE IN free from manufagtured defects
ALL STATES
from date of first sale for a
* BUY THE ORIGINAL, NOT A COPY period of 12 months.
ANTEMMA ENGINEERS AND COMMUNICA NONS CONSULTANTS
HE V. § UNF. COMMUNICATION SYSTEMS ENGINE EFING
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This, the seventh issue of CB Australia,
has been edited and produced by the
staff of Electronics Today. It is presented
free within the August 1977 issue of
Electronics Today, and will also be
available at the (recommended) price of
sixty cents from all newsagents.

CB Australia is published by Modern
Magazines (Holdings) Ltd, 15 Boundary
Street, Rushcutters Bay, NSW 2011,
It is printed by Wilke & Co, Browns Rd,
Clayton, Victoria. Issues within Electro-
nics Today are distributed by ACP,
other issues by Gordon & Gotch.

A MODERN MAGAZINES PUBLICATIDN
15 Boundary Street, Rushcutters Bay,
NSW 2011

CBers and radio amateurs recently got
together for a seminar at Hillend (NSW).
Discussions over three days ranged from radio
procedure and regulations to operating and
maintaining equipment. The organisers (the
4 Wheel Drive Radio Club of NSW) declared
the weekend a success and plan to organise
regular seminars.

We are glad to see that the Department of Posts and Telecommunications is
cracking down heavily on pirates and CB'ers who violate the regulations. A
particular case in point is that of a CB’er who was caught using an external linear
amplifier, and who received a one month jail sentence.

Now, while we don’t like the idea of people losing their liberty over what
may seem to some to be a trivial matter, but even less do we like to think of a
crowded CB band being dominated by these kind of people. CB is fundamentally
egalitarian; men and women of all races, colours and creeds have an equal
opportunity to converse — indeed, sociologists in America have already
commented on the way CB is breaking down barriers and promoting ‘inter-
personal communication’.

Those who use linears are hogging the channel and denying its use to others,
but worse still, they are triggering a vicious spiral which will end only when
everyone has linears, but no-one can copy anyone else because of cross-
modulation.

Let’s nip linears in the bud.

FINAL FINAL

This is the last issue of CB Australia in its present format. CB is now legal (assuming
you've acquired a licence!) and most of the hue and cry has died down — we feel
we‘ve accomplished most of our original aims. We've given you all you need to
know about licensing and the technical problems involved in CB and we don‘t
intend to start boring/insulting you with articles thatdon’t tell you anything you
didn’t previously know. We've seen some of the magazines that follow that
format and frankly it's not our style.

So from now onCB Australia will be published every second month — as a bigger
and better version of our first issues. It will contain authorative articles on all
aspects of CB radio, hard-hitting comparative reviews on CB rigs and associated
gear, market run-downs on all the bits and pieces you need, plus full details of
who makes and sells what.

The first issue of the new format CB Australia will be on sale in approximately
two months time. You'll find it at all newsagents and it will be advertised in ETI
and elsewhere. In the meantime a new CB Australia precis in Electronics Today
International will keep you right up to date with what’s happening. See you
further down the log.
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I he c B E x' E R I Dick backs all his sets

Who is Dick Smith? He’s Australia’s CB expert! He's been selling CB longer _ with service & spare
than most of the ‘backyarders’ put together. He started a highly u— sl parts.
successfpl car radio business 8 years ago, .WhICh was the ‘ ; i We also stock a full
foundation of the famous electronics business which ; :
. , N3 ; range of MIDLAND
bears his name. He's sold more CB than anyone K - CB rigs
else and really is a name you can trust when ; - : y . ’
you buy your CB radio!!l i I G This set is fully
T s licensable- you gan
obtain your license
RIGHT NOW from
the P&T Dept.

Of the 10 SSB CB
transceivers reviewed in ““CB Australia’’ magazine, June ‘77, o o

only two stood out. Here's what the reviewer, Roger Harrison, T'“s. unit was

said about the Hy-Gain V... “.. .. .. outstanding in functional 53“"9 for

design & operation.. .. .. the controls had the best fee! of all &3‘0 oo

the units.. .. .. good, clear sound.. .. .. handbook is very 3 >
informative.. .. .."”" In fact he didn’t have one point of DICK'S PRICE ONLY
criticism on this unit!

9950 T SANYO TA-901C

BRAND RIG TO SELL
Ie FOR UNDER $100.00! AUSTRALIA'S BEST VALUE RIG: A BRAND NAME UNDER
(0" SS*) $100.00. That's right! Don’t get caught with a brand you‘ve
never heard of when you can have a famous SANYO for no
more! It has 23 channels, with AM performance, a tried and
proven circuit. Fantastic valuelll
Cat. D-1160.. s . .$99.50
*** Special offer to Clubs etc Buy 5 or more ngs and we'll
’ _ : N E 1 ; give it to you $10 off each one! That s right, save $50 for 5 rigs.
Cat D-1160 : JUST $89.50 EACH.. .. ..

. WE HAVE DEALERS ACRDSS
D'CK SM"’H VISIT YOUR NEAREST STORE: AUSTRALIA. PHONE YOUR
SYDNEY — 125 York St, Ph. 29 1126 NEAREST STORE FOR THE
BANKSTOWN — 361 Hume Hwy. Ph. 709 6600 OEALER CLOSEST TO YOU.
ELECTRONICS GORE HILL - 162 Pacific Hwy. Ph. 439 5311 POSTAGE/PACKING CHARGES
MELBOURNE - 656 Bridge Rd, Richmond. Ph. 42 1614 ORDER VALUE CHARGE
GROUP BRISBANE — 166 Logan Rd, Buranda. Ph. 391 6233 S5 s9e 5100
MAIL ORDERS: P.0. Box 747. Crows Nest, N.S.W. 2065. 525 _ $49.99 $3.00

9 (+11)
AND NOW OUR NEW STORE AT PARRAMATTA: 30 GROSE ST - Ph. 683-1133 o™ a5 =




CB NEWS

NEW TRUCKERS' CHANNEL

The old truckers channel, Ch.10 in the
old US 23 channel system, on 27.085
MHz potentially (and actually) would
interfere with the surf rescue frequency
on 27.985 MHz as it was very close to
the image frequency of the surf rescue
channel receivers. As a consequence, the
old channel 10 was not allocated in the
Australian 18 channel system, This left
the truckers with nowhere to go! By
general agreement, the new truckers
channel is channel 4 of the 18 channel
Australian system, 27.055 MHz. This is
the channel below the emergency calling
channel and is channel 8 in the old US
23 channel system. So truck off to
channel 4!

PRICE OF 27 MHZ RIGS TO RISE
Prior to legalisation 23 channel CB
equipment was imported duty free
under a customs by-law arrangement as
11-metre amateur equipment. Now,
with legalisation, the entry of CB
equipment into Australia will no longer
be duty free and will attract the usual
duty. This is likely to raise the price of
18 channel (modified 23 channel) SSB/
AM rigs from around the $220 - $280
to $330 — $400! This makes UHF rigs
quite attractive at a projected price of
$300 with antenna included!

Most of the cheaper AM-only rigs
available at the moment for less than
$100 will most likely not meet regulation
RB 249 which comes into force for all
rigs licensed after 1st January 1978. So,
if you buy a cheap AM rig now, you will
likely only be able to use it until you
renew your licence next year.

NOVICE AMATEURS TO GET CHEAP
CB LICENCE

The P & T Department has indicated
that novices may be able to obtain a CB
licence by simply paying the difference
between their amateur licence fee of $6
and the CB licence fee of $20 — only
$14! The idea, it seems, is to compensate
in some small way those novices who
have an investment in 27 MHz gear to
still get something out of their invest-
ment.

P & T TALKS TO CBER'S &
AMATEURS
David Large of the P & T Department,
the Department’s resident ‘CB expert’,
gave separate talks to NCRA and CB
Club members and radio amateurs in
Sydney in July.

Mr. Large gave a talk to the NCRA
and Clubs in the first week of July on

matters of concern to CBers, in a largely
successful effort to clear up some of the
rampant misconceptions and rumours
that filled the channels following the
introduction of CB. The meeting,
particularly ‘question time’, was lively if
anything and the audience was often
aggressive and at times markedly hostile.

In contrast, the talk that Mr. Large
gave to amateurs at the NSW WIA
centre on the 22nd July was less ‘pro-
vocative’ but some searching questions
were asked following his speech, the
audience being for the most part less
aggressive — and not easily provoked!
Probably because most amateurs see
themselves, and the amateur ranks,
gaining from the introduction of CB.

Lots of interesting points came to
light from the two talks and the respect-
ive questions — following are some
highlights.

CLAMP-DOWN ON PIRATES

The Department is aiming to come
down heavy on pirates operating adja-
cent to the allocated CB band — anyone
found with/using a 40 channel rig is in
big trouble — and those ‘hard core’ ex-
CB pirates who move to other bands,
like the 28 MHz and 21 MHz, etc.,
amateur bands. It has been noted that
there are now Australian ‘members’ of
the international radio pirates group
‘HF International’ operating locally
distinguished by their self-allocated call-
sign prefix of ‘HF’.

HARD LINE ON CB REGS.

The Department also aims to take a
hard line on CB regulations violators.
Recent case in point concerns a CBer

Allan Grice, the well
known Touring Car
driver, has instailed
a Midland 13-892
SSB transceiver in
his racing car trans-
porter. The CB rig
is mounted above
the centre console
and drives a pair of
Twin Trucker top
loaded antennas.

caught operating a ‘booster’ (or linear).
Among other penalties he copped a
month in jail!

REPEATERS ON UHF!

If a CB emergency organisation emerges,
as is likely, Mr. Large indicated that the
Department would consider the estab-
lishment of repeaters for such a service.
Repeaters would provide reliable range
and coverage over great areas, greatly
improving on emergency service. He said
that the Department would be unlikely
to consider UHF CB band repeaters
under other circumstances as CB is
intended as essentially a short-range
communications service.

ONE MILLION LICENSEES BY 1982
The Department is projecting that there
will be about one million CB licensees
in Australia by 1982 — over 90%
expected to be on UHF the year that 27
MHz gear will be no longer licensed for
CB.

CB LICENCES DELAYED

An industrial dispute that commenced
in NSW has held up the issuing of
licences to CB applicants in all states.
The dispute is essentially over staff
arrangements within the P & T Depart-
ment, the P.R.E.I. maintaining that
there are insufficient staff to adequately
process CB licences and that existing
staff would be overloaded.

No licences will be issued during the
currency of the dispute. However,
licence applications will, no doubt, be
received with alacrity! — so long as the
appropriate $20 notes, money orders,
cheques, etc. are attached!

CB AUSTRALIA,VOL.1,No.7 -5



H | ilable from BAIL ELECTRONICS
R CB Transceivers | 2o isbie . Thvtimae
| g from BAIL G

In-Dash combination, AM 23
606CB channel 27MHz 5 watt trans-

ceiver/AM BC receiver/FM MPx

receiver/stereo cassette player.

Switch on the 606CB’s unique

Stand-By control while you

play your tavourite cassettes or

listen to regular AM or FM
Stereo broadcasts. The 606CB
will then monitor 27 MHz for

GTX-3336 you, interupt your programme

for 27 MHz transmissions, and
Detux AM 23 Char:mel ; resume programme play
transceiver teaturing built-in

afterwards.
range boost modulation, $368
Automatic Nolsei LI;nlter_ sl e |
and Modulation indicator ; n-Dash mounted 6 channe
$89 GTX-3325 CBR&000 27MHz 5 watt transceiver/AM
Delux SSB/AM 23 channel broadcast/FM broadcast plus
transcelver featuring built-in scanning. Features Tx, Scan
Range Boost Modulation, FET and Rx indicators. Scan control
RF amplifier for high receiver allowing the set to monitor
sensitivity, Nolse Blanker, RF 27MHz channel while you are
gain control and large S-meter. listening to your favourite
15 watts PEP SSB, 5 watts AM. programme.
$279 $184

Also avallable from BAILS — a large range of Antennas and Accessories. Above prices include S.T. Freight and Insurance is extra,
90 day warranty. Prices and specifications subject to change. Note all transmitting Equipment Requires a Licence.

60 Shannon St., Box Hill North, Vic., 3129. Phone 89 2213
§ ELECTRONIC Distributors in all states and N.T.

SERVICES

TRANSCEIVERS
AND
ACCESSORIES

ALSO AVAILABLE
S.S.B. A.M. FULL RANGE OF

COBRA COBRA 21 AfETEvAS S.W.R.
JOHNSON VIKING COBRA 26 SOCKETS AND
HY-GAIN SIDEWINDER 111 @ABLE

X-TAL PANASONIC FROM THE NORTHS
COURIER A.M.-F.M.-C.B. LARGEST SUPPLIER
PANTHER OF C.B. EQUIPMENT

Ron Chapman Hi-Fi Centre ., .

880 Hunter Street, Newcastle West.2302. Phone 69-2733 - 69-2796




Questions

Answers on

! have a 23 channel AM rig and have
only been on CB for about a month.
The other day | put out a call on channel
8 and was told to go and find another
channel by a station that called me back.
| know that I'm not supposed to use
channels 1, 2, 3, 4, 10, 21 and 23.— so
why was | told to get off channel 8?
WNhat channels can | use?

Channel 8 on the old 23 channel system
is the new Australian channel 4. This
channel has been generally agreed upon
for the use of truckers and those who
want to talk to truckers. Truckers used
channel 10 in the old 23 channel system
before legislation and, as channel 10 is
not allocated for use now in Australia
{for technical reasons — it can cause
interference to the Surf Rescue Service
on 27.98 MHz), the new channel 4 was
decided on as ‘their’ channel. It is not
officially recognised as such, it is merely
a ‘gentlemen’s agreement’, and it is a
courtesy not to use it for general CB
use. The same applies to the emergency
calling channel, Ch. 5 (old channel 9).
In addition, channels 12 to 18 of the
new system are for the use of SSB
stations, channel 12 being the SSB call-
ing channel {(channels 16 to 22 of the
old system).

Can a mobile rig be used as a base
station?

Yes! Mobile rigs are designed to operate
from a car battery which provides a
voltage between about 12 and 14 volts.
To use a mobile rig in a base station
situation all that is required is a mains-
operated power supply to provide a
voltage around that of the battery.
Commercially-made supplies are
available and they generally provide an

output voltage of 13.8 volts. Ensure
that the supply can provide the necessary
current — generally about 2 amps. DO
NOT use a ‘battery charger’ supply as it
is likely to damage the rig because its
output voltage will be too high since the
CB rig will not be a sufficient ‘load’ for
it.

Which is the best rig to buy to reduce
the possibility of TVI — an AM or an
SS8 rig?

Neitherl — A UHF FM rig is really the
best! If you want to use 27 MHz then
an SSB rig is the better choice if you
wish to reduce or avoid the possibility
of television interference to nearby TV
receivers. AM transmissions tend to
‘block’ or ‘overload’ the tuner of the TV
set causing complete blanking of the
picture in severe cases and generally a
pattern of black lines when you speak.
SSB, by its nature, does not have as
severe an effect.

! have a Vector IX 23 channel AM rig
which | installed a.couple of weeks ago.
Being new to the game and not knowing
much about SWR or anything | cut two
feet off the antenna coax which was 12
feet long. | have a 5 ft centre-loaded
whip mounted on the left-hand cowl of
my station wagon. When | measured the
SWR jt was over 5:1. | tuned the aerial
as best | could and managed to get it

down to 2.5:1. Not as good as Id like

but better than 5: 1. Have | damaged my
rig (it puts out three watts) and what
could | do to get a better SWR reading?
Does the length of the coax from the rig
to the antenna make all that much
difference?

The high SWR does not appear to have
affected your rig any if you can still

measure three watts output!

It seems that either the mounting is
probably incorrect in some way or the
connection from the outer braid of the
coax to the car body is at fault. Check
both of these. The outer braid of the
antenna coax should be solidly bonded
to the vehicle body at the base of the
antenna; this is usually accomplished via
the mounting supplied with the antenna.
The metal surrounding the antenna
mounting should be cleaned prior to
installing the antenna mount so that
good electrical contact is ensured. Also,
before installing an antenna on the
fender or cowl of a vehicle, plan its
position so that it is no closer than 450
— 500 mm (18" — 20”) from the near-
est vehicle cabin pillar as this can affect
not only the operation of the antenna
but may also affect the SWR depending
on the type of antenna.

The 12 ft length of coax often
supplied with 27 MHz CB antennas is
actually an electrical half-wavelength of
feedline which has the property of re-
peating the actual antenna impedance at
the end which connects to the trans-
ceiver. If the antenna does not quite
provide a proper 50 ohm match which
the transceiver expects, then, although
the system is not matched, it doesn‘t
matter very much (see our article on
SWR). But if the coax is lengthened or
shortened then the situation can
become actually worse! Varying the
length of the coax varies the actual
impedance at the transmitter end. It is,
in fact, possible to improve the SWR by
lengthening or shortening the coax but
itis a difficult method in CB applications.

If all else fails, you could always
obtain a ‘coupler’ or ‘matchbox’. We
covered those in our CB Accessories
survey back in Volt. 1, No. 3.
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Can | use my existing car radio aerial for
for CB?

To be brief, the answer is yes, but . . . it
is not likely to be very efficient. If you
aren’t looking for maximum range and
only use your CB rig for casual contacts
at fairly short range, then it is often a
good solution. Saves attracting the
attention of ‘rip-off’ merchants too.

Firstly you will need a ‘coupler’ that

will match the car radio aerial to the

impedance required by your CB rig and
provide a connection for your car radio
to the antenna at the same time. These
‘black boxes’ are available commercially
from a number of dealers — scan the
advertisements or ask a local dealer.
There are a couple of points to watch.
Make sure that your car radio antenna is
in reasonably -good condition, the
sliding joints should be cleaned with a
degreaser — methylated spirits is quite
good, so that good electrical contact is
obtained between each section of the
antenna, from the bottom to the tip.
Clean it periodically. The antenna
should be operated fully extended.
Check the sliding joints periodically and
clean them if necessary. Install the
coupler strictly in accordance with the
manufacturer’s recommendations.

Why should UHF CB be better than 27
MHz? At such a high frequency,
wouldn‘t it be worse?

‘Nell, there are at least five reasons why
UHF CB has the advantage over 27 MHz
CB. Firstly, FM transmission provides
higher quality communications, - not
high fidelity as is provided with FM
broadcasting on the 88—108 MHz band,
but clear, noise free (or largely so —
except at extreme .range) communi-
cations. No clarifiers, delta-tune or noise
blanker controls are necessary! Then
there is lower noise on UHF. The air is
full of electromagnetic ‘noise’ generated
by industrial machines, vehicle ignition
systems — anything electrical that
switches on and off, etc. It is a fact that
this sort of noise has a peak in the radio
spectrum around 25 — 30 MHz. It is
also known that the level of this noise
drops quite rapidly at frequencies above
50 MHz until at UHF the reduction in
noise is some thousands of times less
than at 27 MHz. This allows operation
from much lower threshold signals areas
— some areas would provide good
signals on UHF and no communications
on 27 MHz!

The range of UHF CB is largely the
same as that experienced on 27 MHz,
ignoring skip, which to many is just a

nuisance! The range is generally much
more predictable for UHF where it is
not for 27 MHz.

UHF allows much greater use of
channels owing to the characteristics of
frequency modulation (FM) trans-
mission. With UHF there is no ‘carrier’
to interfere with the carrier from
another transmitter 'on the same channel
as there is with AM transmissions on 27
MHz. Two AM transmissions on the
same channel will cause ‘heterodynes’,
the whistles you hear on the 27 MHz
AM channels. With FM transmissions
you get what is called the ‘capture
effect’. That is, the stronger signal on
the channel will always prevail if two
transmissions are on at the same time —
you will only hear the stronger df the
transmissions on the channel, and no
heterodynes or interference.

With UHF transmissions there is
almost a complete absence of TVI. UHF
is well above the TV channel frequencies
and no harmonics from a UHF CB rig
can fall within the TV channels. TV sets
also reject UHF signals much better
than 27 MHz signals.

Apart from all the reasons given
above, there are 40 channels available
on the UHF CB band, the antennas can
be mounted anywhere on a vehicle and
will not require tuning!

Royce 1-614 $179

TCL APPROVED

KRACO
355

Mobile base base
station AM/ssb
23-channel

$329

LEADERS IN C.B.

MAXIMUM CB security plus AM/FM
stereo entertainment Royce Model
1-614 in-dash CB transcelver also has
AM/FM stereo radio. So, you get sec-
urity from theft, emergency protection,
and entertainment — all on a set that

o221 1 P measures only 7"'W x 6"'"H and installs
‘)(Q in the dash.
an TCL Approved — 12 Months Guaran-
tee $179

KRACO

2340

AM/SSB 23
Channel

$269

ALL UNITS GUARANTEED FOR 12 MONTHS

Mail Orders to: WIDMAN ELECTRO

16 Young Street, PARRAMATTA 2150.
Phone Sydney 633-1815 — 31-1988 — 357-2218

For the man who demands the
ultimate! Professional model. 6
channels. Dual power — 2 or 5
watts. Lightweight. 3-way meter
monitors battery level, power
output and incoming signal
stiength. Telescopic antenna.

Model 1-408
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HOW TO USE VOUR

Probably the most talked about topic
on CB is Ess Double-you Arr and
SWRing — and the most swearing goes
on when the SWRing doesn’'t work out!

| briefly covered SWR in CB
Australia No. 2. {(March) and we had a
look at SWR meters in No. 3. But, let’s
start at taws and briefly have a look at
what is an SWR meter, what can it do
for you and how to use one.

An SWR meter is a device used to
indicate how good a ‘match’ you have
between your transceiver, the feedline
or transmission line and your ‘antenna.
The matching of these is important
so as to ensure maximum transfer of
power from your transmitter to your
antenna and the most efficient transfer
of a signal from the antenna to your
receiver. But, one does not need to be a
perfectionist as we shall soon see.

SWR is expressed as a ratio:— 3:1,
1.8:1 1:1 etc. The higher the ratio, the
worse the SWR. ‘One-to-one’ is a per-
fect SWR, rarely obtainable and fortun-
ately, not really necessary on CB.
An SWR below 2:1 is quite acceptable
and the table reproduce here should
give you a good guide.

WHY SWR?

An antenna gives of its best when it is
‘tuned’ to the frequency on which it
is to be used or to the centre of the
frequency band over which it is to
operate. For the 23 channel system, this
is Ch. 12. CB antennas are made to
provide the best match when tuned to
the desired frequency and thus will
have the least SWR when tuned. So,
if you tune your antenna for the least
SWR then you can be reasonably sure

METER

by Roger Harrison

that it is operating correctly, all things
being equal. We will assume for this
exercise that you have mounted your
antenna properly — see CB Australia
No. 2.

CB antennas are generally supplied
already tuned fairly closely to the band
but mounting methods and nearby
objects almost invariably alter the
tuning slightly and it is necessary to at
least check the SWR after installing an
antenna. Those antennas that are
supplied with some adjustment should
be tuned to obtain the least SWR
according to the manufacturer’s recom-
mendations.

The SWR of an installation should
be checked at intervals to ensure that all
is right.

A typical SWR bridge.

A couple of SWR meters are illus-
trated in figure 1. As you can see, they
may have one or two meters. Those
having a single meter are fitted with a
switch marked ‘forward-reverse’ (often
shortened to ‘for-rev’) or perhaps
‘forward-reflected’ (shortened to
for-ref’). The dual meter types have one
meter to measure ‘forward’ energy
{power reflected from the antenna due
to a ‘mismatch’), to measure the stand-
ing wave ratio or SWR. Both types have
a ‘sensitivity’ control, the operation of
which | will explain shortly.

CONNECTING
THE SWR METER

Apart from the meter, you will need a
‘patch’ cable — a short length of coax

lil
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HOW T0 USE VOUR

with PL-259 connections on each end.
The SWR meter will have two coax
sockets on it — the SO-239 type are
standard — one marked ‘transmitter’,
the other marked ‘antenna’.

Disconnect the feedline from the
transceiver socket and plug it into the
antenna socket of the SWR meter.

Then, taking the short ‘patch’ cable,
connect the transceiver antenna socket
to the ‘transmitter’ socket on the SWR
meter. The basic set-up is illustrated in
figure 2.

Some SWR meters have small
switches, usually located on the back,
marked ‘50’ and ‘75’ or something
similar. These should normally be
switched to ‘50" as they set the instru-
ment to correctly measure the SWR in a
‘60 ohm’ system which is used for CB
installations (the transmission line or
coax, the transceiver and the antenna
are all meant to match an impedance of
50 ohms — see CB Australia No. 2.)
SWR meters that do not incorporate
these switches are generally made for
use with 50 ohm systems.

An SWR meter can be left perman-
ently installed if desired, or convenient,
so that the performance of the transmit-
ter and antenna system can be con-
stantly monitored. In other words —
peaco of mind, if you're that way
inclined !

MEASURING THE SWR

The transceiver should be set to the
frequency you will, or do, use the
most or channel 12 (27.105MHz) which
is the centre of the 23 channel system.
SWR measurements or checks should
be carried out with the transceiver in
the AM mode to provide a sustained
RF power output. A sustained whistle
can be used on SSB if you wish — but
you might run out of breath before you
can tune your antenna !

Keep measurement periods short to
avoid interference with others; make
sure the channel is clear before com-
mencing in any case. Or you could SWR
your antenna at three o’clock in the
morning !

Follow the step-by-step procedure
here and you will be surprised how easy
itis!

(1) If you are using a single-meter
instrument, switch to read
forward’.
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Figure 2. Set-up for measuring SWR.

4 o PATCH CABLE

TRANCEIVER

(2) Turn the ‘sensitivity’ control to
minimum and then press the
transmit button. Quickly adjust
the sensitivity control to obtain
maximum reading on the meter,
or the forward meter on instru-
ments with two meters.

(3) Now switch to Teverse’ or
reflected” and the SWR will be
indicated on the meter scale.
Two meter instruments will show
SWR on the ‘reflected’ meter.

(4) The table reproduced elsewhere
will tell you whether to worry or
not !

Some SWR meters incorporate a
power measurement scale or a separate
meter for measuring power. The func-
tion switch in these models usually has
three positions: power, forward and
reverse  (or reflected). The SWR
measurement should be made as for a
single meter instrument, as explained
above.

ANTENNA TUNING

If your antenna needs to be tuned then
the procedure is a little different. The
set-up remains the same and you should
carry out an initial check of the SWR
as outlined above. Now, make a small
adjustment to the antenna as detailed
by the manufacturer. Switch the SWR
meter to read forward and adjust the
sensitivity control to give maximum
reading again if necessary. Now switch
to reflected (or reverse) and read the
SWR. If it has decreased (from say over
2 down to 1.8 for example) your adjust-
ment was in the right direction. Make
a further adjustment in the same direc-
tion, switch the SWR meter to read
forward again and repeat the procedure.

METER

ANTENNA

X

i/

A\
INSTALLATION
FEEDLINE

SWR METER

If, on the other hand, the SWR
reading increased after you adjusted the
antenna, then your adjustment was in
the wrong direction. Make an adjust-
ment in the opposite direction, set the
SWR meter to read forward and repeat
the procedure.

Once the SWR reading does not
change very much with an adjustment,
or you have reached an SWR of 1.5, it is
wise not to continue because, for a
start, it is a little pointless — as
explained in the table, and if the adjust-
ment to the antenna is by means of
‘pruning’ the tip by cutting off short
lengths, then you may possibly go too
far !

If you are using an ‘antenna coupler’
or ‘matcher’ then the procedure is much
the same. After each adjustment of the
coupler or matcher, reset the sensitivity
control of the SWR meter for maximum
forward reading and then switch to
reflected or reverse to read the SWR.
If the SWR goes down, you‘re adjusting
the coupler or matcher in the right
direction, if it goes up, you're adjust-
ing it in the wrong direction.

As a last note, the power measure-
ment facility on many SWR meters is
very handy, but an accurate reading can
only be obtained if the SWR is fairly
low (say, 1.5:1 or less). If you want to
check your power output properly,
obtain one of the inexpensive CB
‘dummy loads’ and plug it into the
‘antenna’ socket of the SWR meter in
place of the feedline to the antenna.
The meter should be set to read power
and when you press the mike button
(with the transceiver set to the AM
mode), you can read the power output
of your transmitter.



SPARTAN PLL SSB

Detachable
Plug-in
Microphone

Extension Speaker Outiet
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P.A. Outiet

HMuminated S/RF Indicator
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SPARTAN PLL

YOLUME CLARIFIER
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Squelch

P.A./CB Switchable

Noise Blanker | ;. ay/Distance R.F. Controt

SPECIFICATIONS

General

o Phase Locked Loop Digital Synthesizer
Dimensions: 7-1/2"" x 2-5/16" x 9-1/2"
Weight: 6 pounds

Transistors: 31

Diodes: 47

Integrated Circuits: 6

Thermistor: 1

FET: 6

Lattice crystal filter for SSB
Mechanical ceramic filter for AM

SSB Noise Blanker: FET series gate type
Pos/Neg. ground

ransmitter: SSB Section
Input Power: 25 watts PEP at 13.8 VDC
Output Power: 12 watts PEP at 13.8 VDC
Spurious Harmonic Suppression: —50 dB
Carrier Suppression: -40 dB
Unwanted Sidebands: -45 dB
SSB Filter: 7.8 MHz crystal lattice type 6 dB at 2.1 kHz,
60dB at 5.5 kHz
Output Impedance: 50 ohms
Frequency Stabllity: +.003 percent at -20 C to +60 C

000000~ 00000000000

oo

Volumo/POWM On-ot
Clarifier Control

AM/USB/LSB Switch

This lean and powerful SSB warrior, the
advanced Spartan PLL delivers full 12
watts PEP output on single sidebands. A
trim, strong, go anywhere mobile, the
Spartan PLL can out-punch any rig in its
class. In Spartan,Courler mates traditional
power, quality and performance with rug-
ged construction and solid styling.

And Spartan’s handsome exterior tells
only part of the story. Along with superb
sensitivity and selectivity, Courier offers
unique dual IF systems, lattice crystal fliter
tor SSB operation and mechanical
ceramic filter for AM selectivity.

Spartan PLL features a vertically mounted
illuminated S/RF meter which provides
fast direct readings. A local/distance RF
switch PA/CB control and a switchable
noise blanker are also conveniently lo-
cated on Spartan’s rugged face plate.
Controls include a 800 Hz clarifier for
optimum voice quality adjustable squelch
and AM/Upper Sideband/Lower Sideband
switch. The handsome illuminated chan-
nel indicator mounts in its own distinctive
chrome housing.

Get everything you want in SSB with
Spartan PLL.

recommended
retail price

$289

lHuminated Channel Indicator

Receilver: AM Section

o Sensitivity: 0.4 v for 10 dB S+N/N

0 Selectlvity: £3.5 kHz at 6 dB

o Adjacent Channel Rejection: 60dB at 10kHz.

e 60dB at 20kHz.
o Squelch Sensitivity: 0.4 v

Recelver: SSB Section

o Sensitivity: 0.15 v for 10 dB S/N

0 Selectivity: +2.1 kHz at 6 dB

o Adjacent ChannelRejection: 70dB at 10kHz.

70dB at 20kHz.
o Squelch Sensitivity: 0.3 v o
Both AM & SSB Sectlons
o Clarifier: 800 Hz (Receive only)
o Noise Blanker: Serles gate type (AM), FET (SSB
0 Audio Output: 5 watts: 450 Hz to 2500 Hz t 6 d

Transmitter: AM Section

Output Power: 3 to 4 watts at 13.8 VDC
o Modulation Capacity: 100 percent

o Spurious Harmonic Suppression: 50 dB
o Output Impedance: 50 ohms

o Frequency Stability: + 003 percent

o

ALSO AVAILABLE: A NEW SHIPMENT OF

THE TOP QUALITY ROBERTS RCB-55

BUY NOW WHILE DUTY FREE STOCKS LAST!

Sth Aust

DISTRIBUTED THROUGHOUT AUSTRALIA BY EXPO INTER-
NATIONAL PTY LTD. OFFICES AND SERVICE IN ALL STATES.

N.S.W. Expo International Pty Limited
Victorla Expo International Pty Limited
Queensland General Wholesalers Pty Limited 33 Baxter Street, Fortitude Valley ‘Phone 52 2679
Graham Noble Distributors

West Aust  G.K.Cameron & Co., Pty Ltd

47-49 Buckley Street, Marrickville ‘Phone 519 4622
76 Victoria Street, North Richmond ‘Phone 42 5939

Cnr Benjamin & Kiana Sts, St. Marys ‘Phone 277 5566
246 Churchill Avenue, Subiaco 