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e Critics Choice

U.S.A.
“Hi Fi Stereo Review”

“This (frequency response) would be remarkable
for any speaker, and in our experience is unique for any
speaker in the price class of the AR-4x. We know of no
competitively priced speaker that can compare with it.”
“High Fidelity”

“To say that the AR-4 (forerunner of the AR-4x) is
the best of this class would be to presume too much in
the way of individual listener preference; it would
perhaps be more to the point to say that we have
heard nothing better, so far at least in this price class.”
“The Gramophone”

“The frequency response curves. .. were better
than those published by the manufacturers.. . there is
an audible output from 30 Hz upwards, the AR-4x
reaches its full output of 50 Hz and sounds remarkably
smooth through to the limit of audibility.”

“Hi Fi News”

“Extreme bass down to 30 Hz, at adequate levels to
enjoy organ pedal tone in domestic surroundings, was
obtained with quite small harmonic production. High
frequency performance was good on all scores —
smoothness, lack of colouration and distribution. ..
| like the AR-4x, and it's a good loudspeaker.”
FRANCE
‘“‘La Revue des Disques”

“There has been nothing like it, and the least | can
write is that this speaker is astonishing . . . a model
speaker in its class.”

HOLLAND
‘‘Stereo Review"
“For speakers this size, the bass is incredible — no

resonances, but beautiful, smooth, low bass notes — we
would say the 4x is ahead of all other speakers this
size — the 4x presents excellent value for money - ideal
in an average sized room.”

AUSTRALIA
“Australian Hi Fi”’

“The subjective impression was of extremely clean,
clear reproduction with a particularly low level of
distortion, especially on transients. The frequency
response is extremely good, being effectively 6 DB
from 55 Hz — 20 KHz and for such a small'speaker
enclosure this is unusually good. The quality of their
reproduction when received in terms of price is still
particularly hard to beat.”

The workmanship and performance in normal use of
AR products are guaranteed from the date of purchase:
5 years for speaker systems, 3 years for turntables, 2
years for electronics. These guarantees cover parts,
repair labour and freight costs to and from the factory
or nearest authorised service station. New packaging if
needed is also free.

The AR catalogue and complete technical data on
any AR product are available free upon request.

AR-4x recommended retail price $132.

AR

Acoustic Research Inc.

Massachusetts, U.S A,

All AR audio equipment is on demonstration at the
AR Music Room in the Sydney showrooms of the
Australian Distributors.

Australian Distributors

W. C. Wedderspoon Pty. Ltd.

Showroom: 193 Clarence Street, Sydney. 29-6681

AR sound equipment may be purchased from the following Australian Dealers:
N.S.W.: Magnetic Sound, Sydney. Photo Hi-Fi, Sydney. Sydney Hi-Fi, Sydney. Paxton Photo-
graphics, Sydney. Milversons Hi-Fi, Chatswood. DynaStereo, St. Peters. Newcastle Hi-Fi,
Hamilton. VIC.: Douglas Trading, Melbourne. S.A.: Sound Spectrum, Adelaide. A.C.T.: Home
crafts, Canberra. W.A.: Alberts Hi-Fi, Perth. Leslie Leonard, Perth. QLD.: Brisbane Agencies,

Fortitude Valley. :
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CAPACITOR TESTER: A
transistorised unit which performs a 500V
leakage test on capacitors is described on
page 38.

FLASHGUN USES
OPTICAL FEED-
BACK: This
Metz flashgun type
196 features auto-
matic control. An
article starting on
page 20 describes
the principle of op-
eration of this and
other flashguns in
the Metz range.

OLD PIPE ORGANS: A new era of
popularity for the Wurlitzer and other pipe
organs is being fostered by electronics.
Read the story of the Wurlitzer starting on
page 60.

On the cover

The final editing of video tape in the produc-
tion of a TriStar training tape. Technical
director Lou Boonshatft, foreground, blends
visual images electronically to produce the
master tape with proper visual impact
along with opening music, narration, titles
and other items. (See page 22.)
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New metal film

long-term performance
at low cost.

Now immediate delivery is available on
these professional quality metal film
resistors. 2% tolerance, high stability
components, standard electrical rating.
Even metal oxide types cannot compare
with the better than 0.2% stability
which is typical of metal film resistors.

PHILIPS

&

Philips new Metal Film Resistors give
better performance at prices comparable
to Cracked Carbon Resistors.

THE ELCOMA DIVISION

Electronic Components & Materials
Philips Industries Limited

Sydney « Melbourne « Brisbane p H I L l p S
Adelaide « Perth « Canberra « Hobart
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EDITORIAL
VIEWBROINT

Brighter and better . . . .

The observant reader will surely have noticed that, over the last year or so, we have
been giving “Electronics Australia” something of a facelift. Without making a fuss about
it we have been implementing a program of change designed to increase both the value
and the appeal of the magazine, without in any way prejudicing its long-established
reputation for technical reliability. Reader response and support suggests that the
program is achieving these aims. {

In the October 1970 issue we started the “Electronics Pictorial” feature, to enable us
to publish a greater proportion of the many interesting news pictures which come our
way. Then in April this year we re-styled the front cover to give it a brighter aspect; at
the same time we increased the width of the magazine so that our pages became closer to
the classical “golden rectangle”. We also began to vary the pickout colours, in the
belief that the variety would contribute to greater visual interest.

In August we changed the name of our popular “A Reader Built It” feature to
“Cijrcuit & Design Ideas”, and expanded its format to give it even greater appeal than
before.

From the beginning of the year we have also been transferring over to a modern
computerised phototypesetting system, which is helping considerably in our efforts to
improve the appearance and readability of our pages — packed tightly as they are with
information.

When financial pressures forced the closure of our sister magazine “Modern World”,
we took the opportunity of incorporating its elementary electronics section into “EA”.
Coupled with this, we have distributed to our younger readers over 3000 free transistors.

Along with these changes we have been re-balancing our content material, with the
idea of broadening our technical scope and increasing the appeal of the magazine for
readers with specific interests. One can’t hope to please all of the readers all of the time,
but we’re certainly working at pleasing more of you more frequently!

As a further step in this program, we are introducing with the current issue an
extension of our Reader Information Services. It is now an easy matter for readers to
obtain further information about any product advertised in the magazine, simply by
filling in the appropriate details on one of the coupons provided on the last page, and
slipping it in the post to our office. We in turn will make sure that the coupons reach the
appropriate firm.

This is by no means the end of our program to increase the value and appeal of the
magazine. In fact we are now quite deliberately adopting a policy of continuous re-
evaluation, to enable us to adapt the magazine more rapidly to the accelerating changes
taking place both in the electronics industry and our society at large. In this context any
helpful suggestions from readers will be given careful consideration.

At a time when many people within the industry are finding the going a little tough, we
are particularly conscious of the part the magazine can play in emphasising the
achievements of which the electronics industry can be justifiably proud.

Jamieson Rowe

ON SALE THE FIRST MONDAY OF EACH MONTH
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INSTROL TURNTABLE
VALUE!!

J.H. TURNTABLE (complete) This outstanding turntable value consists of:—

(A) J.H. TURNTABLE Belt drive, synchronous motor, unmeasura-
bly small rumble, wow and flutter of better
) than 0.04%, negligible hum radiation, with

12 diameter of platter,

(B) LUSTRE ST510D ARM A high precision universal arm, stylus pres-
surc is adjusted by calibrated counter-
weight, Oil damped cueing lift is fitted.

(C) A.D.C. 220X Magnetic cartridge. Tracking force 1% to 3
grams, extremely linear and smooth fre-
quency response.

(D) INSTROL 45 STAND This aesthetically designed player stand is
available in either oiled teak or walnut,

ALL THE ABOVE FOR ONLY | $86.00 (Hinged perspex cover, $11.30 extra)

DUAL TURNTABLE (complete) This outstanding turntable value consists of:—

(A) DUAL 1210 (4 pole) Automatic turntable, One-piece cast alumin-
ium tone arm, which combines extremel
low dynamic mass with great torsional rigid-
ity, Continuously variable stylus force 0 to
5.5 grams, Hydraulic Cue control. Pitch con-
trol, adjustable over one semi-tone. Three
speeds.

(B) MG6 CARTRIDGE j Magnetic cartridge, manufactured by Audio
Technica, with frequency response of =+
2.5dB from 20-20,000 c.p.s.

(C) INSTROL 35 STAND This attractive player stand is available in
either oil teak or walnut,

LIMITED STOCKS ONLY

COMPLETE H"‘Fl CATALOGUE " Please send me your lete Hi-Fi Catal and Price

List. I enclose herewith postage stamps or money order

& PRICE LIST . .. ONLY 50¢ to the value of 50c.

Contains full specifications, retail pricing and discount pricing on the following
items:—

bles, Player Stands and Perspex Covers, Cartridges and Stylii, Amplifiers,
mnlti‘;ﬂer Kltse¥s, Tuner Kitsets, Separate Speakers, Speaker Systems, Speaker ADDRESS
Enclosures, Speaker Kits, Tape Decks, Tape Recorders, Record Storage Cabinets
and Kits, Equipment Cabinets (Built and Kits) for HiFi, Hi-Fi Accessories, Guitar
Amplifiers and Guitar Speaker Systems (Built and Kits), Test Equipment Kitsets,
Technical Books, Instrol Products, etc.




INSTROL

SPEAKER
SYSTEMS

All the systems below are available in kit form. The cabinet kits come in either unpolished Queensland
Maple veneer or unpolished teak veneer. All kits are complete, and include speakers, crossover networks
(where applicable), cabinet kits, grille cloth and innerbond.

NEW MAGNAVOX 8-30 SYSTEM

tured b % 1971, R handn 30 watts RMS. festu
'.. h|lnh'Ar'°"”l‘l‘I¢0 ’! wn r, two 3% tweeters, and

.""?“x r?s cabinet’ 207" X IZC W Auitatie To vesk 3:
COMPLETE SYSTEM

Kit of Parts .. .. $46.00 (1 cu ft), $58.00 (1.6 cu ft)

Built and Tested . $60.00 (1 cu ft), $76.00 (1.6 cu ft)

SEPARATE COMPONENTS
Enclosure kit (1 cu ft) .. $19.00 (maple), $19.50 (teak)
Enclosure kit (1.6 cu ft) .. $31.50 (maple), $33.00 (teak)
Built Enclosure (1 cu ft) . $32.00 (walnut), $33.50 (teak)
Built Enclosure (1.6 cu ft) $48.50 (walnut), $51.00 (teak)

WHARFEDALE SPEAKER SYSTEM KITS

The harfedale Super Linton, Melton and Dovedale 111
:vllalla.bl. as build- vovru" ‘:lt:.”r:::urlng INSTROL quulltv nblnct

o of m. a v
TM Supe! lmon Bt |lur 'u uency
response 40-17 000Kz :-br'« z1° i I‘J'.x 915 T 1S ‘watts RMS

TM Met kit_ employs 2 ass an mr. : bin zza
M0 28 "watts. RMS. e e

Fre Dondll i, n employs a 12" bass, 5" mid-range and 1"
he Sovesaly U1, Wt emeiovy & A3 ppw: K, Qi

COMPLETE SYSTEM

Super Linton kit (Unit 3) .
Melton kit (Unit 4) .. ..
Dovedale III kit (Unit 5) .

SEPARATE COMPONENTS
Unit 3 encl. kit .. .. .. $17.00 (maple), $19.00 (teak)
Unit 4 encl. kit .. .. .. $25.50 (maple), $27.00 (teak)
Unit 5 encl. kit .. $34.00 (maple), $35.50 (teak)

$49.00
$93.00
. $133.00

ECONOMY BASS REFLEX SYSTEM

“EA" ' 1 70. consists of » Rola COMX speaker In
clitner 15000 N 877 deni Tor fow "wattave

COMPLETE SYSTEM
Kit of Parts (teak or maple) .. .. ..
Built and Tested (teak or walnut) ..

SEPARATE COMPONENTS
C8MX speaker only by X $9.05
Enclosure kit .. .. $16.50 (maple), $l7.00 (teak)
Built Enclosure . $29.00 (maple), $30.50 (teak)

- $26.00
. $39.00

W N e

SYDNEY, N.S.W. 2000.

. Akl

Phone 29 4258

MULLARD MINI SPEAKER SYSTEM

Employs a Magnavox 6WR and a 3TC tweeter, has no crossover
network; Is ideal for low wattage. Cabinet is 1412" x B1g" x 8'a’.

COMPLETE SYSTEM
ot of TPArts v IR TS SN Sis e e
Built and Trsted G R bR
SI:.PARATE COMPONEN’I‘S
Enclosure kit . $10.50 (maple), $11.00 (teak)
Built Enclosure .. .. .. $16.50 (walnut), $17.00 (teak)

$27.50
$35.00

PLAYMASTER ONE POINT THREE SYSTEM

Featured in Electronics Australla, July, 1969, this system employs
2 Rola CBMX speaker with 3DX tweeter. Power handling capacity
of 10 watts RMS. Cabinet 22" x 13" x 103",

COMPLETE SYSTEM
D G g e e R e g g
Built and Tested .. .. .. e
SEPARAI'E (,OMP()NI‘ NTS
Enclosure Kit .. . $21.50 (maple), $22.50 (teak)
Built Enclosure .. .. .. $34.00 (walnut), $35.50 (teak)

$39.00
$52.00

Please send me the following speaker systems and/or
turntable systems and/or perspex covers. These will be
sent by road transport or passenger rail, freight payable
on receipt of goods

M) 4

. at

st

O N S E & CEm

91A YORK ST., (between I(mg & Market Sts.),




DAMPED PIPE DUCT 4-WAY 5-SPEAKER SYSTEM KL-5080

80-WATT (IHF 40)
SOLID STATE STEREO AMPLIFIER KA-4002

KENWOODs Compact Yet Powerful
Hi-Fi Stereo Component System Will
Initiate You Into The Irresistible Pleasure

of Creating YOUR Sound

KENWOOD's record playing system is a promise of many hours  Frequency Response
Power Bandwidth (IHF) ..

Dimensions it

of listening pleasure. The KA-4002 is a solid state stereo am-

................. 15-50,000Hz +1.5dB (main input)

.. 18-30,000Hz

e 13 (W), 4-5/8"(H), 9-7/16" (D).

plifier, which boasts 80 watts and the least distortion, featuring SPECIFICATIONS OF KP-3021

accurate tone control. At a click of the switch, the tone can  Drive ...oovveiverierronnns

be varied precisely by 10dB at 100Hz and 10,000Hz. The
KP-3021 is a stereo turntable which features a 24-pole synchro-
nous motor and perfectly automatic operation. The KL-5080
is a 70-watt damped pipe duct 4-way, 5-speaker system which
features a specially-built 3-step tone selector for panoramic
tone variation. Don’t hesitate. You can’t enter a new world
of true sound music too early. Get KENWOOD's true sound  mounted Speakers
of music.

SPECIFICATIONS OF KA-4002
Dynamic Power (IHF) ... 80 watts (both ch. at 4 ohms)

Continuous Power Output 33/33 watts (each ch. at 4 ohms)
Intermodulation Distortion ...

Dimensions ..........ccccerees
SPECIFICATIONS OF KL-5080

Maximum Input ...oveerinn,
Frequency Response..
..0.5% (at rated) Dimensions .................

........... Belt Drive System

-- Less than 0.08%

........... Auto-in

Auto-cut
Auto-return
Auto-repete
Disc-size selector
Manual-in system

........... 18-1/8"(W), 7”(H), 16-1/8"(D).

........... 12" free-edge type wooferx1

6-1/2" cone type mid-range X1
Horn type tweeterx2
1-1/4” metal cone type super tweeterx

........... 70 watts (Full Range)

.. 30Hz to 22,000Hz
L 157(W), 25-1/2"(H), 11-5/6" (D).



ELECTRICAL AUTOMATIC
STEREO TURNTABLE KP-3021

the sound approach to quality

@KENWDQD

AR R A ST BRI TIN T S ST A AR T AN 4,0 AT, U LD . URC MM
TRIO ELECTRONICS, INC.
6-5, 1-CHOME, SHIBUYA, SHIBUYA-KU, TOKYO, JAPAN

Sole Agent in Austrolia: Jacoby, Mitchell & Co., Pty., Ltd.: Head Office: 469-475
Kent Street, Sydney Tel: 26-2651 Melbourne; 155 Abbotsford Street, North Melbourne
Tel: 30-2491 Brisbane; 56 Edward Street Tel: 2-6467 Adelaide; 652 South Road,
Glandore Tel: 53-6117 Perth: Jayem Electronics, 252 William Street Tel: 288102
Tasmania; K.W. McCulloch Pty, Ltd, 57 George Street, Launceston Tel: 25-322
Newcastle; Edmunds Moir & Co,, Pty, Ltd,, 18 Wood Street Tel: 61-4991

Distributor in New Zealond: JOHN GILBERT & CO., Tasman Buildings, Anzac Ave.,
Auckland, C.1.

————— FREE CATALOG

To: Jacoby Mitchell & Co,, Ltd. EA
469-475 Kent St., Sydney

Send me information on KENWOQOD Hi-Fi system & name of nearest
KENWOOD retailer.

NAME AGE

ADDRESS




GOLDRING CONDENSER MICROPHONES

First release in Australia incorporating Electret . Type System — excellent quality for both recording and stage use.

iy Model EX 220:-

; : \ Uni-directional (cardiod)

i 1 Frequency response: 20cps — 20kcs

SR g s Impedance: 50K or 6009

' " Power supply: 1.5V DC Torch Cell.
(Mounts Inside case.)
Case: Diecast aluminium
With fly-off cradle & on-off switch

Bruef & Kjour Briiel L Kjonr

— 3 3=

Model EX 193:

Omni-directional

Frequency response: 20cps — 20kcs
Impedance: 50K or 6009

Power supply: 1.5V DC Torch Cell.
(Mounts inside case.)

Case: Diecast aluminium

With fly-off cradie & on-off switch

i
T ; T
T 4 T
{x s meer nsarns
o = - -] o e i 3
App— e s0 190 200 500 1000 2000 s000 10000 20t ch 40000A B € L
DA R € Lin

Stereo Headphones

< Goldring msaso.v:

Professional type with separate volume controls enabling
sounds to be adjusted to the optimum level. All outside
noise s eliminated by thick soft earpads. Adjustable
padded head band. Frequency range: 20cps — 20kcs.
Matching impedance 4-16 ohms, maximum input 0.5W.
Cord length 15 feet. Weight 16.7 ozs.

>
Goldring msas.v:

Professional type. Due to the employment of volume

controls incoming sound waves can be adjusted as required.
All outside noise Is eliminated by thick soft earpads.
Adjustable padded head band. Frequency range 20cps -
18kes. Matching Impedance 4-16 ohms, maximum Input 0.5W.
Cord length 15 feet. Weight 16.7 ozs.

GE: Pség

Distributed b AT s e T A
¥ | Goldring Engineering (A’asia) Pty Ltd |
GOIdIiI’Ig | 26 Ricketty Street Mascot NSW 2020 Tel 67 6088 i
- | Please send me details of |
Enginee"ng | O GOLDRING MICROPHONES [] GOLDRING HEADPHONES I
"asia) Pty. Lid ' '
(A asia o ' . VeReme e e |
NSW 26 Ricketty St Mascot 2020 Tel 67 6088 | I
VIC 162 Pelham St Carlton Tel 347 5177 | Add |
QLD 415 Adelaide St Brisbane 4000 Tel 23 247 TOSS. ..ot
WA 32 Northwood St Leederville 6007 Tel 84 988 | |
SA 207 Flinders St Adelaide 5000 Tel 515117 fiate C NG T Posteode)’ i, el oo |

N |
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Aoming-anywhere
aompag/es' with thic!

STANDARD
l58| @3 25 watts solid state
stereo amplifier.

For Magnetic or Ceramic Cartridge.

IMAGINE
ALL THESE
FEATURES
FOR ONLY

STANDARD

VQLUME

BOLIO STATE stereo amplifier

A magnificent stereo performer . . . 158E is a compact,
solid state 18 transistor stereo amplifier with music
power of 25 watts (IHF) and low distortion ratio.
Designed compactly, the set lends itself to ideal
arrangement with other units and provides superb
stereo sound.

In addition to its outstanding performance and ex-
tensive features, this set has the most handsome
appearance of all amplifiers, Silky finish teak with
aluminium trim plates and matte black panel will
complement any decor.

CHECK THESE FEATURES:

18 Transistors . . . 10 Diodes.
Independent bass and treble control.
Balance control.
Large volume control knob.
Stereo ‘phone jack for personal listening.
v, Selectorswitch.

Pilot indicator lamp.
\/ Dimensions 14" x 4" x 8"

HAOASACN

INTERSTATE:—

Melbourne: Magnecord Sales & Service, 81-0574. Brisbane: Chandler’s
Special Products Division, 4-0171. Adelaide: Neil Muller Pty. Ltd., 71-1162.
Perth: Tedco Pty. Ltd., 65-5833. Launceston: P & M Distributors Pty. Ltd.,
2-5282. Canberra: Sonny Cohen & Son, 95-9551. Darwin: Pfitzner's Music
House Pty. Ltd., 3801. Newcastie: Redman Agencies, 2-5109.

SPECIFICATIONS.,

Total music power (1 HF) 25 watts at 8 Ohms.

ContinuouspowerRMS...7.5/7 5wattsat8 OhmsTHD 1%

Harmonic Distortion...lessthan 0.3%

Frequency response...20 Hz - 30 KHz at 8 Ohms

Signal to noise ratio ... AUX 70dB, MAG 60dB

Damping factor...20at8 Ohms.

Bass control... -+ 10dB at 100 Hz.

Treble control ...+ 10dB at 10KHz.

Inputs... MAG 3mV, CER 200 mV. AUX 100 mV, Tape
P.B.500 mV, Tuner 100 mV.

Auxiliary Circuit ... REC/PB Din socket Power Voltage

...120/240 v (switchable) 50/60 Hz.

See your nearest Standard
Dealer now. If he is out of
stock phone direct to :—

61-9881.

Magnecord
Sales & Service
Pty. Ltd.

276 Castlereagh Street, Sydney.
(Telegrams ““Magnecord’”’)

ELECTRONICS Australia, November, 1971
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TriStar tests. (Top left.) A Lockheed L-1011 TriStar jetliner dwarfs
a Chase plane during a test flight near the company’'s plant at
Palmdale, California. In flight trials the Rolis-Royce powered
TriStar has already reached its peak altitude of 42,000ft, well
above its cruising altitude in airline service. It also has flown at a
top speed of 660mph (equal to Mach 0.95), 100mph faster than it
will cruise in airline service. Other highlights of the flight program
include a take-off at a maximum weight of 404,570lb and a
maximum flight time of six hours 41 minutes.

Radar recorder. (Centre.) EMI Electronics, of the UK, has
introduced a new version of its RR100 radar recorder based on a
range of off-the-shelf modules to cater for wide system
requirements including incident analysis, operator training,
simulation, etc. The equipment records continuously primary or
secondary radar signals irrespective of pulse repetition
frequencies and also enables digital information to be recorded
during the radar interscan period. A stopped motion facility is
available which allows a still picture of any one selected radar
return to be displayed on an oscilloscope for examination.

Ferrite production. (Below left.) An inspector checks a fragile rod
of compressed ferrite powder for linearity at the Billericay,
England, plant of Marconi specialised components division. The
rod is about 8in long and 1/3in diameter, and has a hole only 1mm
in diameter running through the centre. Earlier, the rod was
compressed hydraulically in a modified 6in naval gun. It will next
be heated to a high temperature when it will shrink by about 20 per
cent. After that process, the rod will be hard enough to cut glass,
yet the hole must still be straight and the diameter accurate to
within 0.0015in.

High intensity signals. (Below right.) New high intensity traffic
signals, installed at Poole in southern England, are almost 10
times brighter than conventional signals. Built by the traffic
division of the Plessey Electronics group, the light output has been
increased by using lenses (made of acrylic plastic), and low
voltage tungsten halogen bulbs with parabolic reflectors.

10 ELECTRONICS Australia, November, 1971
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Mineral analysis. '(Top right.) A fully integrated computer-
controlled x-ray spectrometer was installed last year at the central
laboratory of the Colonial Sugar Refining Co at Pyrmont, NSW,
primarily for the analysis of mineral deposits. It has already proved
a boon to the company for both qualitative and quantitative
analytical work. The basic system consists of an x-ray
fluorescence spectrometer, an 8K 16-bit computer and software,
an associated power generator and electronic interface units. All
the equipment was supplied by Philips Industries Ltd.

Checking antiques. (Centre.) Dr Michael Hughes, of the British
Museum research laboratory, uses a Rank Autospec atomic
absorption spectrophotometer to check the authenticity of antique
objects. Spectroscopic analysis of a tiny sample of the object
can show within minutes whether it has been artifically aged. The
Autospec determines the different concentrations of trace
elements in the sample. At the museum, the instrument has also
been used for analysing flint axe-heads from Britain’s Neolithic
prehistory. (Rank Precision Industries Ltd, Analytical Division,
Hilgar & Watts, 31-33 Camden Road, London NW1, England.)

Police facimile. A new facimile system, which sends from a fixed
station to any number of radio-equipped mobile vehicles
simultaneously, enables mobile police patrols in Bristol, England,
to receive visual information from their base stations while on the
road and in conditions when speech communications may be
unsatisfactory. |dentikit pictures or typewritten information is fed
into the base unit (below right) to be transmitted in the form of FM
pulses. The printer in the mobile unit turns on automatically when
a signal is received, and prints out the information on electro-
sensitive paper (below).
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Communication with other worlds-

All attempts to pick up intelligent communications from the stars have failed so far.
But some scientists are still wondering about intelligent beings on other worlds and

our ability to contact them. !

Less than two decades ago, we still insisted that our small planet was
unique in the universe. Today, on the basis of careful celestial
observations and other scientific inferences, we admit that we may not
be alone in the cosmic immensity and concede the possible existence of
extraterrestrial folk whose scientific development could very well be
superior to our own. Some feel that good and direct benefits could be
obtained by getting in touch with them.

These speculations have rekindled an interest in interstellar
communications technology. Principal attention is directed toward
electronic aids because of the limitations of optical devices.

However, we have massive problems here and approaches are not
uniform. Some scientists, for example, like to look for any non-Gaussian
characteristic in signals received by radio telescopes. Others think that
the natural calibration frequency of the universe, the 2lcm hydrogen
line which radiates at 1.420GHz, should be looked at more intensely.
Still other investigators have suggested different approaches altogether.

Thoughts on interstellar communications have a long and continuous
history. It was the modern world’s first philosopher, the Greek scholar
Thales of Miletus (636-546 BC), who proposed that the stars may be
- other worlds. But it was his student, Anaximander, who apparently was
the first to hint that the number of worlds is infinite, some in the process
of birth, some dying.

Later, in our own time, thoughts turned to means of communicating
with non-terrestrials. The German mathematician Karl F. Gauss
proposed that wide lanes of forest be planted in Siberia, forming a huge
right-angled triangle. An Austrian astronomer, J. J. von Littrow,
suggested that geometric canals be dug in the Sahara and be lit with
kerosene at night. Charles Gros, a Frenchman, conceived the idea of a
vast mirror to reflect sunlight toward Mars.

More realistic approaches were suggested following the discovery of
radio waves. One of the early pioneers in this field, Nikola Tesla,
claimed to have received signals of interstellar origin shortly after setting
up his electrostatic laboratory in Colorado Springs, Colorado and
equipping it with a 200ft transmission tower.

Edison reported a somewhat similar experience. However, a massive
attack, in the form of ridicule and scepticism, was made against both
Edison and Tesla which reduced them to silence.

At the same time, some radio observations were made which seemed

Reprinted from “Electronics World"”,
October 1971 issue, New York.
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to imply (as interpreted today) that the Earth is visited by transponding
communications satellites of extra-terrestrial origin. These so-called
“radio mysteries” were first noted in 1927 and expressed themselves as
signal delays. The principal investigators attributed the phenomenon to
odd behaviour of the Aurora Borealis and filed it as a scientific
curiosity. We will present the facts, since they form a strong argument
for various hypotheses.

During the summer of 1927, the Norwegian radio engineer Jorgen
Hals of Bygdo, Oslo was listening to telegraphy transmissions from the
Dutch short-wave transmittini station, PCJJ at Eindhoven. At the time
he heard the telegraph signals he also heard strange echoes. One was the
usual echo which goes around the world with an interval of about 1/7
second, as well as a weaker echo emerging about three seconds after the
principal echo had disappeared.

This matter was brought to the attention of Professor Carl Stormer
who, in turn, observed the phenomenon himself and then contacted Dr
van der Pol at the Philips laboratories in Eindhoven.

On October 11, 1928, van der Pol and his assistant arranged to have
the transmitter staff send a series of three short dots in rapid succession,
sent every 30 seconds between 8 pm and 9 pm local time and
comprising a total of 120 signals.

Thirteen echoes were observed, the delay times between the echoes
and signals being 8, 11, 15, 8, 13, 3, 8, 8, 8, 12, 15, 13, 8, and 8 seconds.
The transmissions were conducted at a wavelength of 31.4 metres; the
echoes being weak, slightly blurred but plainly audible and, most
important, of the same frequency.

This odd phenomenon came and went, rather than existing
continuously. The echoes were again observed in 1934 during a series of
tests organised by the World Radio Relay League and inaugurated by
Sir Edward Appleton. This time the observers were British radio
amateurs who worked the frequencies of 9.5 and 6.7MHz. Similar
echoes have also been reported by Drs Galle, Talon, and Ferrie.

To make a long scientific detective story short, it was in the early
1950s when the fact of these echoes was re-examined and that the
theory of extra-terrestrial-type interference was advanced. Here, as
illustrated in figure 1, reviewers assumed the intermittent existence of an
interstellar communications probe whose job it was to (a) monitor solar
systems for intelligent life, and (b) retransmit radio-frequency
emanations from such life (us!) to a distant “home world”. Again, the
monitoring probe seemed to come and go. In 1947, 1948, and 1949,
Drs Budden and Yates attempted to observe long-delayed echoes at
Cambridge, England but without success.



Critics of the interstellar transponder hypothesis became less vocal
when another observation was made. This time it involved a television
signal that had been delayed for over three years.

At 3.30 pm on September 4, 1953, C. W. Bradley of London,
England, picked up on his TV set the American call letters KLEE-TV.
Later that month, and various times thereafter, the same letters were
observed on TV screens at Atlantic Electronics Ltd of Lancaster,
England. There is, of course, nothing unique about freakish long-
distance TV reception. The strange fact is that this signal had been sent
from Houston, Texas three years earlier and had never been transmitted
again up to the time it was received in England. In July, 1950 KLEE-TY
became KPRC-TV and no other TV station on this planet.has
broadcast the call letters KLEE-TV since. (Of course, there is the
possibility that some illegal or amateur broadcaster could have
transmitted these call letters. — Editor.)

Some insisted that the signal was stored, together with scanning
information and correct video signals, in a “plasma cloud” which,
somehow and for reasons unknown, released this data in a broadcasting
mode for all to see; or perhaps it was due to the interstellar transponder
postulated above.

In 1959, the prospect of interstellar communications via radio was
supported by Drs Cocconi and Morrison, both then at Cornell
University. However, because of absorption and scattering of waves by
interstellar gas clouds and nebula, plus similar attenuations by
atmospheres of planets of interest, the effective range of
radio-wavelengths one could use was very limited.

If, for example, wavelengths longer than 300 metres (1MHz) were
used, they would be absorbed by the interstellar medium. Further, since

is it possible?

by L. George Lawrence

it must be assumed that given planets have ionospheres of one type or
another, only wavelengths of less than 10 or 15 metres are likely to pass
through and reach the planets’ surfaces. After considering the effects of
cosmic radio noise, things were narrowed down to wavelengths between
3 and 30cm, finally to 21¢m (1.420GHz).

The reason was that Nature itself provides a fixed, “standard”™
calibrating frequency in the spectrum of interest to communicators: the
precession frequency of hydrogen atoms. Since hydrogen is the most
abundant thing in the universe, we can assume that 1.420GHz is the
fundamental fréquency of Nature and known to technical interstellar
societies.

Unfortunately, the 21cm channel is a noisy one. In order to recognise
data contained in such a carrier as an artificial signal, the thing to
assume is that it might have a narrow-band character and would vary
with time. A signal sequence might be in the form of dots and dashes.
giving a binary counter-input pattern such as that shown in figure 2.
The ones given at (A) have been expressed as dark spaces in the readout
matrix (B), while the zeros are entered as light spaces.

While little more than a two-dimensional pattern, a readout of this

Figure 2. Inter-
stellar  signals
could take the bin-
ary form shown
here for the con- 5
veyance of intel-
ligent  informa-
tion.

0000010000

© 0000101000
0000010000
0000 | 1600

0001010100
0000010000

0010000010

(A) BINARY INPUT (B) READOUT MATRIX

SPACE PROBE

INTERSTELLER TRANSMISSIONS

INTERSTELLAR TRANSmSﬂONS

TRANSMISSION RECEPTION R%CEPTION
AT 31.4m \ / AT 31.4m AT 31.4m
TRANSMITTER

RECEIVER

RECEIVER

EINDHOVEN, HOLLAND

BYGDO,0SLO, NORWAY
(8. VAN DER POL)

(C. STORMER)

Figure 1. Mysterious radio echos were heard as early as 1928.
Some researchers suggested that a space probe may have been
responsible.

basic type would contain an enormous amount of information. First,
they use a decimal system for their purpose. Next, they are bipeds —
just like ourselves. And that, in turn, would allow us to reason that there
might be similar traits in behaviour, thinking, and expressiveness.
Further, being intelligent beings, they would not overwhelm us with
complex dimensions in their communications simply because we
couldn’t understand them. Again, the 21cm hydrogen line appears to be
a logical choice for data transport because of its univer sality.

Subscribing to the 21cm channel theory, Dr Drake’s famous “Project
Ozma” used the 85ft radio telescope at the USA’s National Radio
Observatory during the months of May, June, and July, 1960 for actual
listening attempts.

The instrument employed two horns and a semiconductor-diode
parametric amplifier as the first amplifying stage. During the entire
search for intelligent signals, a bandwidth of 100Hz was used. One of
the two antenna horns received radiation from a small area near a star
of interest (where one might expect to find a transmitting planet).
Entering the other horn was radiation from a neighbouring region of the
sky. Using electronic antenna switching and synchronous detection at
the receiver, a good degree of sensitivity was obtained -— but,
unfortunately, no results.

Today, many astronomers still share the conviction that deep-space
searches for intelligent life should be concentrated on stars which are
less than 15 or so light-years away from our solar system.

Interstellar spaceflight is technically feasible, even though it is an
enormously expensive and difficult undertaking. Perhaps this has been
developed to absolute perfection by extraterrestrial societies whose
worlds were old when the Earth was young. Thus, if we assume
scientific developments a million or billion years ahead of our own, an
altogether different approach to interstellar communications and
physical commerce emerges.

Some local field investigations tie in with such and similar
considerations. The objective is a geophysical definition of dated
American Indian legends which imply the presence of celestial beings
within or near tribal systems that have long ceased to exist.
Unavoidably, stories of this kind smack of UFOistic hocus-pocus and
can be considered valid only after their contents have been verified by
impartial scientific methods.

The, Yuman-speaking Mohaves, Cocopas, Halchidhomas, Yumas,
and Maricopas, together with the Chemehuevis of the Utaztecan
language family, all lived, at one time or another, along the lower
Colorado River and shared certain legends of space and time. The
Chemehuevis, in particular, originally came from the eastern Mohave
Desert in California and it was in this approximate region that the
legend of “the mountain of the bearded god™ was born.

According to the story, a “humming star” came from the sky, landed
in the desert near a dry lake and — as Indians watched with great fear
from a respectful distance — dug in and triggered massive lava flows
from what are now known as the Pisgah and Amboy craters. A short
time later, strange men were seen after whom the mountain of the
bearded god was named. This is an outrunner of the Cady Mountains
and, if looked at from the spot the Indians once stood, shows a distinct
forehead, a nose, and a small mouth with a massive beard.

The question is: Was a real interstellar experience witnessed by an
unsophisticated people.or is it mythology and nothing but? e )
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Geochronology, or the science of determining the age of geological specimens,
has advanced from crude estimates based on visual study of rocks and fossils to a
reasonably exact science using modern highly specialised electronic equipment

and radioactive elements.

by L. C. Debnam

Methods of determing the ages of geological
specimens, and ascertaining the dates at which
events in the Earth’s history occurred, have been
sought by men for centuries. Many theories
have been expounded, but reliable estimates of
such matters have not been achieved until this
century, when methods involving radioactive
determinations were devised.

Like most sciences, geological age
“determination was pioneered by the Greeks.
Xenophanes of Colophon (570-480BC)
recognised that relative ages of rocks could be
determined by a study of fossils. His general
idea was that the Earth existed for some time
before organic life appeared, thus the older
rocks would not contain fossils while rocks
formed after the appearance of life could (but
not necessarily would) contain fossils.

The Greek historian Herodotos (484-424BC)
realised that the thick sediments deposited by
the Nile river showed in the form of seasonal
(annual) layers, and a count of these layers
could be used to determine the age of the river.

Scientists were not alone in attempts to
determine geological times. The  Rabbinical
chronology (the writings of the ancient Hebrew
religion) quotes the date of creation of the earth
as corresponding to 3700BC; and in the mid-
seventeenth century, the Anglican Archbishop
Usher proclaimed that the earth was created in
4004BC. A few years later a vice-chancellor of
Cambridge University refined this estimate by
declaring that Adam'’s creation took place in
that year at Yam on Friday, September 17!

Other estimates, arrived at by the
philosophical approaches of various Indian
religious sects, and based on a study of “‘cosmic
cycles”, put the age of the earth at 4,320,000
years. Modern estimates put the age of the earth
at 4,500,000,000 years.

The first true attempt at geochronology since
the times of the Greeks was made by the
German, J. G. Lehmann, in 1767. He extended
the ideas of Xenophanes and classified rocks
into three classes.

The first of these he believed to be part of the
original surface of the Earth, and as such did not
contain evidence of organic life, These were
called the Primitive Class of Rocks. The
Secondary Class of Rocks were the fossiliferous
rocks formed by secondary processes, such as
erosion and recompression from the Primitive
Class. These contained few fossils. The third, or
Tertiary Class, contained the “modern"
(geologically speuking) sediments with evidence
of abundant organic life.

In 1808 Georges Curier and Alexandre
Brongniart of France studied minerals and
organic remains and recognised that some
fossils were of plants which still exist on earth,
while others were of extinct plants. These were
named respectively modern and ancient fossils,
and the two types were used to further sub-
divide the rock classes.

In 1841 Sir Charles Lyell classified European

fossiliferous rocks into Periods and Groups in a
form similar to the modern form; and James
Dwight Dana, in 1880, divided the major
sequences of geologic time into Periods and
Eras. These classifications as used today are
shown in Table |

Henry Williams (1893) used variations of
Herodotos’ method to determine the age of the
post-Cambrian deposits. The values used for the
rates at which the most abundant sedimentary
rocks accumulated were, in years required for
one metre thickness to deposit—

sandstone 4,500 years
shale 9,000 years
limestone 75,000 years

Results obtained by this method agree quite
closely with values based on modern radioactive
dating methods. J

John Joly (1899) and E. W. Lane (1929)
attempted to date the age of the Earth by the
sodium content of ocean water. The method
involved dividing the total sodium content of the
oceans by the amount of sodium entering them
by river transport. This method is not very
accurate. Errors arise due to salt being
entrapped in sedimentary rocks and changes in
sodium in the ocean caused by volcanic action.

[ ord Kelvin (William Thomson, 1824-1907)
determined the age of the Earth, and Sun, to be
100 million years. He based his calculations on
the time required for the Earth to cool
sufficiently to support organic life, and the
flattening of the poles during this cooling
period.

This estimate was advanced on the
assumption that there is no source of heat within
the Earth. (At that time none was known.)
When heat production by radioactivity was
discovered in the 1890's, the estimate had no
further validity.

The discovery of radioactivity marked the
beginning of a new
era in geochronology.
Radioactivity 1s the
word used to desig-
nate the spontaneous
breakdown of an
atomic  nucleus to
change its charac
teristics. This change
occurs usually when
the original atom.
also called the *par
ent” atom. emits an
alpha particle (helium
nucleus) or beta
particle  (electron)
from its nucleus to Palaeozoic
form a “daughter”
atom. (This was dis
cussed more fully in
“Nuclear Reactions™.
“Electronics Aust
ralia”, August 1970.)

ERA

Cainozoic

Mesozoi¢

Proterozoic.

Archaeozoic
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An example of this type of reaction is the
disintegration of carbon-14 (radio-carbon),
which changes by emission of a beta particle into
nitrogen- 14.

The conversion of radioactive elements into
other elements, either radioactive or stable, has
been found to occur at a rate which is
independent of the physical or chemical
influences of the surroundings and this is its
main advantage in determining the ages of
geological specimens.

The “life time™ of a single radioactive atom is
indefinite; it may be as short as.a microsecond
or longer than a thousand million years. But
although the life of a single atom cannot be
predicted, an average result can be obtained for
many millions of atoms. This average life is
referred to as the **half-life” of a specimen, the
reason for this name being best illustrated by an
example.

If at 12.00 mid-day we have exactly 64KG of
francium-223, at 12.21 we would have only
32KG left, the other half having converted, or
decayed into, radium-223. Twenty-one minutes
later, at 12.42 only 16KG of the-original would
remain, and 21 minutes later again, at 1.03 there
would be only 8KG remaining, along with
S6KG of daughter products. The quantity of
francium-223 is halved every 21 minutes, hence
this is said to have a half-life of 21 minutes.

The first daughter product, radium-223, is
also radioactive with a half-life of 12 days.

Each radio-active element has a characteristic
half-life. For rhenium-187 it is 4 x 10'? years;
whereas polonium-213 has a half-life of 10~%
second.

To be of use in geochronology a radioactive
element should generally have a half-life of
some millions of years, but elements with
relatively short half-lives such as carbon-14
(half-life 5,730 years) and Hydrogen-3 (half-life
12.5 years) have also been used for dating.

Radio-isotopes used for dating must also have
some characteristics which enable both the
parent and daughter elements to be detected. A
list of such naturally occurring radioactive
elements and their half-lives is shown in table 11

One of the earliest clues to applications of
radioactive dating was made by Boltwood in
1907, who studied the relationships between
uranium and lead in rocks and found that the
ratio between the two varied with the geological

TABLE 1 — GEOLOGICAL TIME SCALE

PERIOD AGE
(millions of years)
Quaternary 1 "
Tertiary . 63
Crustaceous 135
Jurassic 181 -
Triassic g
230
Permian 280
Carboniferous 345
Devonian 405
Silurian 325
Ordovician 500
_ Cambrian 600
Precambrian 1500
4500+



The physicists, Ernst Rutherford and
Frederick Soddy showed in 1914 that uranium-
238, after a number of intermediate transitions,
transmuted into lead-206 with a half-life of 4.5
x 10° years. ;

Geologists have been able to make use of this
knowledge to determine the age of rocks. The
method consists of firstly ascertaining the
relative amounts of uranium-238 and lead-206
present in the sample, then calculating the age of
the sample by using the known half-life of the
uranium.

However, this method can only work if the
measurement  technique  permits  positive
differentiation between lead-206 (the daughter
product of uranium-238) and other forms of
lead which may be present, such as lead-204,
lead-207, lead-208, etc.

It must also be assumed that:

(1) lead-206 was not produced by any other
radioactive process.

(2) no lead-206 was present in the original
material.

(3) there was no addition or subtraction of
uranium or lead-206 by any external agents.

Assumption (1) is satisfied by our present
knowledge of radio-activity, whereby it appears
that lead-206 occurs only as a result of the decay
of uranium-238.

Assumptions (2) and (3) may not always be
completely valid and, at best, would need
supporting evidence to justify them.

The uranium-238/lead-206 method has been
widely used in determining the age of rock
samples. However, as not all rock samples
contain uranium, similar processes are used with
other parent and daughter products. Some of
these are listed in Table I1.

Often, more than one dating method is
applied to the same sample, to improve
accuracy. For example, G. R. Tilton (in 1957)
quoted results obtained on a zircon sample from
Ceylon, where the ages obtained by uranium-
238/lead-206,  uranium-235/lead-207, and
thorium-232/lead-208 were respectively 540 = New ciip-on easy-mount design cuts cartridge mounting
12,544 + 16 and 538 + 25 million years. time in half. First you mount the specially-designed retain-

prssggtmz;ont:efséh%g‘;rrz‘:n;?;:slhcear?a‘éghf: ing clip in the tone arm head—there's plenty of room for

ages determined by classical methods. /

Second to none!

$le—om=
CARTRIDGES

Shure Cartridges are the finest in the world.
Now in every price range and
every tracking force for critical ears.

physical or chemical means. However, chemical your fingers and screwdriver. Then you connect your leads
separation of daughter isotopes is not possible. and simply snap the cartridge into the retaining clip.
as all isotopes of a particular substance undergo Alignment is positive and precise. Stylus replacement is

the same chemical reactions. Isotopic separation eatly si ifi

must therefore be achieved by physical methods. greatly 'rggh :ie:::;’ e

For early researchers, this was a difficult and co Prices:g w3
time consuming process, but isotope separation CARTRIDGES WITH ELLIPTICAL STYLI

' became greatly simplified in the 1920s, when

Francis Aston devised the mass spectrograph. ® VIS Type Il for 3-14 Grams ’track!ng #9000
The mass spectrograph is basically a cathode ® MO9IE-EP for 3-14 grams frockfng $48.00
ray tube with the electron source (cathode) ® MO93E.EP for 14-3 grams tracking $39.00
replaced by an ion source where the substance to ® M7IEB-EP for 1%-3 grams tracking $29.40
be tested (iis v;pouri(sjcd an(g);onised. Thle ions a;e ® MS55E-EP for 3-2 grams tracking $28.50
collimated (directed in a beam) and electrically s i
accelerated toward the target end of the tube ® 44E-EP for 13-4 grams tracking $24.90
which contains a detector such as a fluorescent CARTRIDGES WITH SPHERICAL STYLI
screen or photographic plate. The paths of the y
ions are deflected from straight lines by an ® VI5 Type II-7 for 314 grams tracking $90.00
analysing magnet, the amount of deflection ® M71-6-EP for 14-3 grams tracking $21.00
achieved being dependent on the mass of the ® M7IC-EP for. 3-5 A ’rracl(ing $19.50
ion, the lighter particles being deflected more ® M73G.Ep f 1.1 : ks $21'00
than the heavier particles. ~ 7 or |-14 grams fracking v
As the mass differences are small, the amount ® M44.5-EP for %‘l 3 grams fraCk'"g $21.00
of deflection required to obtain reasonable ® M44.7-EP for 143 grams tracking $21.00

separation is large. To achieve this degree of i
separation, the iogn beams are deflected through NOTE: MODELS NOT LISTED HAVE BEEN DISCONTINUED
an angle of nearly 180 degrees.

There are three heavy isotopes of lead which
are commonly taken into account in mass
spectroscopy analyses of rock samples. Thegc
are lead-206, lead-207 and lead-208. As can be ‘ AT A B % i ; EANG
seen from Table I1, these are daughter products ALTDIO [«J\ (’l\ l‘;l‘ RS [) l“ I I‘l)
of uranium and thorium parents. " : o cH i L o B4 .

Once the quantitative determinations of the 342 KENT STREET. SYDNEY. 2000. TELEPHONE 29 6731
lead isotopes have been achieved, the next step is
to determine the uranium and therium content P
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SONY Tape Cassettes offer

high fidelity recording com-

bined with handy portability —

in a variety of precision made

standard sizes for every appli-
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your cassette tape recorder or deck
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SONY tapes: Auto-Sensor foil at the end
of the tape for tape-end alarm, stable
smooth tape transport, trouble-free per-
formance, durability that stands up under
repeated use.

C-80, C-90, C-120. Standard tape cassette with
strong polyester base. Reliable trouble free
performance. C-80 plays 1 hour of recording, C-90
plays 12 hours and C-120 plays 2 hours.

C-80HF, C-90HF. These hi fidelity SONY cassette
tapes cost a little extra but extend top-end

frequency response to compare with reel to reel
machines, C-60HF plays 1 hour, C-90HF plays
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with built-in electret
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SONY Tape Cassettes offer high
fidelity recording combined with
handy portability—in a variety
of precision made standard sizes
for every application. Whatever make,
you'll get magnificent performance in recording |
and reproduction from your cassette tape
recorder or deck with the outstanding features
of SONY tapes: Auto-Sensor foil at the end

of the tape for tape-end alarm, stable

smooth tape transport, trouble-free
performance, durability that stands up under
repeated use.

C-60, C-90, C-120. Standard tape cassette with
strong polyester base. Reliable trouble free

performance. C-20 plays 1 hour of recording,
C-90 plays 1% hours and C-120 plays 2 hours.

C-60HF, C-90HF. These hi fidelity SONY
cassette tapes cost a little extra but extend top-
end frequency response to compare with reel to
reel machines. C160HF plays 1 hour. C-80HF
plays 1%2 hours.

cassette
corder

TC-110A
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built-in

electret
condenser

microphone.
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Decaying atoms emit very penetrating gamma radiation

of the sample. This can be by chemical
separation methods, or by a process known as
gamma ray spectroscopy.

In any given time period a definite number of
parent radioactive atoms decay, the number
being dependent on the total mass of the parent
material present and its half-life. As each atom
decays it emits very penetrating gamma
radiation, and by powdering the rock sample
and placing it inside a container which
surrounds a scintillation crystal a count of the
total number of disintegrations over a fixed time
interval may be obtained.

For a sample containing a large amount of
parent material a count time of only a few
minutes may suffice to determine the amount of
material present, but if there is only a small
amount the count may require days.

To identify the particular material, the energy
of the gamma radiation is also measured, as
each radioactive material emits gamma
radiation at a different energy.

The precision of this method depends upon®
the composition of the sample and the
equipment used, but in general a precision of
better than + 10% can be achieved.

Another method, known as radioactivation
analysis, is to bombard the sample with
neutrons to create a series of fission products,
and then detect the secondary neutrons emitted

TABLE 11

Naturally occurring radioactive elements

Parent Daughter haif-life (years)
Potassium-40 Argon-40 and Calcium-40 1.33 x 10°
Rubidium-87 Strontium-87 $%10%
Indium-115 Tin-115 6x 10
Lanthanum-138 Barium-138 and Cerium-135 7 x 10'°
Samarium-147 Neodymium-143 1:25% 10
Lutetium-176 Terbium-176 and Hafnium-176 2.4 x 10"
Rhenium-187 Osmium-187 5x 10
Thorium-232 Lead-208 1.4 x 1010
Uranium-235 Lead-207 7.1x 10%
Uranium-238 Lead-206 4.5x 10°

over a period of about ten minutes. This
method, accurate to within about +3%, can be
used to detect quantities as small as 10~# gram,
but is expensive, mainly due to the methods of
obtaining the initial bombarding neutrons — for
which a thermonutlear reactor is generally
required.

The methods of dating just described are only
valid if the sample under test may be assumed to
be unaffected by any external agency during its
lifetime, as outlined earlier as objection (3). The
circumstances in which "a sample has been
obtained must be taken into account; for
example such “dating” would be useless if the
sample were sand taken from a river bed, as in
this case there would have been mixing of
crushed rocks of many different kinds, and of
different ages. However, if the sample were a
piece of quartz with no flaws, or’if any flaws
present which could introduce other products
were carefully cut away, the results obtained
could be assumed to be reasonably accurate.

It was mentioned earlier that carbon-14 has a
half-life of 5,730 years. Even if all of the carbon
on carth at the time of formation, 4,500 million
years ago, were carbon-14 there would be very
little left today as the earth has progressed

through a million carbon- 14 half-lives.

The advantage of carbon-14 dating lies in the
fact that carbon-14 is being continuously
produced by bombardment of nitrogen or
oxygen with cosmic rays in the upper
atmosphere, at an altitude of about 1600 metres.
The ratio of the quantities of carbon-14 and
carbon-12 (normal carbon) remains reasonably
constant at about 10 micrograms : | ton (I :
1000,000,000,000). All living things take in
carbon, either as carbon dioxide = or
carbohydrate foods. This carbon consists of
both stable carbon and radiocarbon in the same
ratio for all living organisms. When an organism
dies it no longer takes in carbon, and as the
radiocarbon disintegrates the ratio of C-14 to C-
12 in the dead organism decreases with time. By
determination of the C-14/C-12 ratio in a fossil
or piece of organic matter, it is possible to
calculate how long ago the organism died.

Because of its convenient half-life, radio
carbon has been extensively used in the fields of
archeology and anthropology for sample dating.
Its use in these fields has had a secondary value
— a check on the accuracy of the method.
Many museums hold samples of known ages,
and many of these were used to check the
accuracy of the radio carbon dating method
during the years 1946-1955. Some results,

It is interesting to note that during this

‘“’checking period” Dr Willard " Libby of the
University of Chicago was given part of the lid
of a sarcophagus supposedly 2200 years old, but
the radiocarbon dating indicated that it was less
than a century old. Further checking revealed
that the coffin lid was a fake.

A similar test unecarthed a scientific hoax
which had remained undetected for 45 years.
This concerned the Piltdown skull, said to have
been discovered at Piltdown, in Sussex,
England, in 1912, and represented as being from
a prehistoric species of man living 300,000 years
ago. Radiocarbon dating showed that the skull
was a mere 620 = 100 years old, and the jaw
was 500 -+ 100 years old. Up till the time of this
revelation, the skull had been accepted as a
genuine prehistoric relic.
 Radiocarbon dating has been successful in
determining ages to about 50,000 years, and it is
considered possible to extend this to 70,000
years; but if an organism has been dead longer
than, this the amount of carbon-14 is hard to
determine.

The most common method of determining
the ratio of C-14/C-12 is to burn the sample and
collect the carbon dioxide given off. This is then
frozen in liquid nitrogen (—172°C) and passed
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on to a shielded counter. The amount of C-14
present is determined from its disintegration
rate over a few hours or days, and the total
amount of carbon present is determined by
chemical analysis.

As with uranium-lead dating of rocks, care
must be taken with samples for radiocarbon
dating to ensure that they are not
*‘contaminated” with older or newer material.

The assumption is also made that the C-
14/C-12 ratio in the atmosphere has not
changed significantly since the sample died, but
this has been checked reasonably accurately by
comparison dating with objects of known ages.

One other short half-life radioactive element
formed in the atmosphere by cosmic
bombardment is also occasionally used for
dating purposes. This is hydrogen-3 (tritium,
half-life 12.5 years). Tritium occurs as one
part in 10" of normal hudrogen in the
atmosphere and combines with oxygen to form
water. By determining the ratios of the two
types of hydrogen present in water it is possible
to tell how long ago the water was removed
from the atmosphere (as rain) and gauge the
rate of movement in underground streams or
storage systems such as artesian basins.

Another radioactive element found in the
atmosphere is radon-222. This is formed from
the radioactive decay of radium-226 in the
ground and diffuses into the atmosphere, where
its residence time is governed by its half-life of
3.8 days. It eventually decays to lead-210 and
then lead-206.

By determining the

ratios of lead-210

" 14C dating

450 + 150
2030 + 200

4802 % 210
75 4979 ¥ 350
200 4833 ¥ 200

Oxford University.

g

(radioactive) to lead-206 (stable) in sediments it
is possible to derive the date at. which the
sediment is laid down. For example the rate of
ice accumulation at the south pole (by
precipitation from the atmosphere) has been
determined to be 6 + 1 cm per century.

Radioactive dating is not confined to the
Earth. Until 1969 (Apollo 11 project) the only
source of extra-terrestial material available was
meteorites. Although the ages of the bodies
from which the meteorites came cannot be
determined, the ages of formation can be
obtained within about S00 million years.

Ages of meteorite samples have been
determined by rubidium-strontium methods,
osmium-rhenium, lead and ‘potassium-argon
methods. Although most meteorites appear to be
about 4500 million years old some have been
dated as 6000 million years old.

In its journey through space a meteorite is
continuously bombarded with cosmic radiation.
This can form new elements (spallation

roducts) near the surface. When the meteorite
ands on Earth it is protected from the cosmic
radiation and by comparisons between the
surface and centre it is possible to determine
how long ago the meteorite landed.
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New manufacturing process

ADVANCES IN

BERYLLIA TECHNOLOGY

A new process for metal deposition on to a beryllium oxide surface developed in
the UK by Consolidated Beryllium Ltd should have important applications in

semiconductor manufacture.

Beryllium oxide (beryllia) is the only
material known which combines high electrical-
insulation properties (resistivity 10* ohm-cm)
with a thermal conductivity surpassing that of
many metals, including aluminium. Although
its application has hitherto been rather
restricted, especially in Europe, demand for
beryllia from the electronics industry is now
increasing considerably due to its adoption in
the manufacture of a range, of semiconductor
devices, including high-frequency transistors,
power transistors, integrated circuits and solid-
state rectifiers. It is also used in travelling-wave
tubes, klystrons and lasers.

In recent years, the rapid rise in the
operating frequencies of communications
systems, coupled with an increasing trend
towards miniaturisation of equipment, have
brought problems of heat dissipation.

The main function of beryllia is to remove
the heat generated by power loss away from
the active elements to an external heatsink or
dissipator. Consolidated Beryllium Ltd, which
produces beryllia parts shaped to the
requirements of component manufacturers, is
currently developing a metallising process to

overcome the problem of thermal barriers at
interfaces. This process, involving deposition of
a metal layer (usually gold) by ion-impact
sputtering, is now replacing conventional
techniques of metal plating using silver or
molybdenum/manganese, which give
somewhat inconsistent results.

In the sputtering process, the items to be
coated are placed on a polarised plate. One or
more targets, usually of gold, are arranged in
the sputtering chamber (see photograph).
These targets are bombarded with high-energy
positive ions, and this causes molecules of the
target material to be stripped off. These
molecules are attracted towards the polarised
plate, and many of them settle on the items to
be coated.

The new method reduces variability and
optimises the heat path of the finished items.
Parts as small as 0.04in sq have been
successfully produced. The company claims to
be the only beryllium-oxide fabricator in the
world with its own sputtering facility.

The sputtering technique is one of several
results of a research program carried out at
Consolidated Beryllium Ltd's Milford Haven

LEFT: A batch of beryllia substrates being placed in a sputtering chamber for deposition
of gold plating. RIGHT: The rectangular pieces are gold targets, carefully arranged to
give an even coating on the surface of the parts.
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Finished beryllia parts, with gold layer,
compared with a coin 11/16in diameter.
These will be used in integrated circuit
construction.

factory, and sponsored by the British Ministry
of Defence (Navy). Other developments
include the introduction of a high-purity
“body” (material) of guaranteed consistency
and of new fabricating techniques such as
band-casting, isostatic pressing and injection-
moulding. All these enable the factory to meet
the demands of the electronics industry for an
increasing variety of parts made from beryllia.
Economies of scale have enabled the
company to reduce unit prices and to supply
standard items from stock. These include:
Transistor heatsinks in all the more usual
outlines, such as TO3, TOS5; washers to suit
metric and BA threads for insulating diodes
and thyristors; substrates for integratgg

circuits. Ea)
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WE at Encel are using a new phrase to
describe ourselves. “Australia's foremost hi-fi
authorities”. Presumptuous? Not a bit of it.
Consider. We've been in stereo since the
elementary days — 1958. We believe we were the
first in the world to concentrate on high quality
equipment, so we have the experience to back oui
phrase.

Stocks? We carry at all times, a quarter million
dollars’ worth of world-renowned names in the
industry, in our experience and judgment,
deserving of their international fame.

Our premises are designed for the business we're
in with superb sound lounges for comparison of
systems. OQur staff is composed of stereo
specialists — not salesmen. Regular overseas trips
update our knowledge, widen our stocks, improve
our efficiency.

Our after-sales service is unparalleled. Deal with
Encel, and you're assured that, at all times, your

equipment will perform to your complete
satisfaction.
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Our prices mean value. Because our business is
stereo and only stereo, you can buy complete
systems from $149.00 up, and in any price range,
Encel means value.

We offer terms that bring ownership of the best
equipment within reach, and we'll accept your
trade-in. We also mail order equipment all.over
Australia. Careful packing and insurance while in
transit are two Encel principles.

Among a fantastic range, we have stacks of in-
formation on Celestion KEF, Sonics, Wharfedale,
SEAS, Interdyn, and Janszen speakers; Lux, Rotel,
Sansui, Sony, Interdyn, J. E. Sugden, Kenwood,
Cambridge amplifiers; Marlux, Revox, Akai, Sony,
Tandberg tape recorders; Sansui, Connoisseur,
Dual, Micro, Lesa, JH turntables; Stax, PML, Rotel,
Sansui headphones; Lustre, Grace, Micro tonearms
and cartridges; ADC, Grace, Ortofon. Micro and
Shure cartridges, and PML Condenser
Microphones. Ask and you shall receive, wherever
you may be.

CEL

ELECTRONICS PTY LTD
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New flashguns
use optical

Problem: how do you stop an electronic flash tube

in mid-flash? New flashgun circuits do it by stealing the

energy from the flash tube at just the right moment for a perfect
flash exposure. They also provide adjustment for depth-of-field.

Electronic exposure control of cameras is
now fairly common, but even the best of these
coupled electro-mechanical light meter systems
cannot - accurately cope with the extremely
short burst of light from an electronic
flashgun.

So most of us who take flash photos still
have to puzzle over guide numbers and fiddle
with the f-stop adjustment every time we
change the distance to the subject.

But now, fortunately, electronic designers
have provided us with an alternative. Some of
the newer flashguns on the market contain a
circuit which controls the duration of the flash,
adjusting it to compensate for distance to the
subject, reflectance of the subject and any
ambient lighting on the scene. This means the
photographer can wander about a room taking
shots at varying distances or even use bounce
lighting and get perfect exposures without
readjusting the camera.

There are limits, of course, depending on
film speed, camera aperture, and the maximum
output capability of the flashgun. But within
these limits, which are adjusted before the
shooting  session starts, the user has
considerably more freedom to manoeuvre than
with conventional flashguns.

In theory, the automatic flash control is
simple. When the flash is fired, light travels to
the subject and is reflected back towards the
flashgun. A phototransistor circuit uses this
light to control the exposure by measuring the
intensity of the reflected light, and using this
information to control the time for which the
flash tube is allowed to remain illuminated. At
the end of this time it causes flash tube to be
*quenched”.

To see how controlled duration flash is
achieved in practice, we took a look at a recent
design — the Mecablitz, made by Metz of
West Germany, one of the pioneers in
automatic flashgun design.

The Metz design uses the usual high voltage
generator, that is, a DC to DC converter which
supplies high voltage power that is stored in a
large capacitor until the flash tube is fired.

The trigger circuit is also of conventional
design, with one exception which we will
explain later. It stores a relatively low voltage
in a capacitor and, when the camera contacts
close. this voltage discharges through the
primary of a step-up transformer to provide the

WHAT'S INSIDE. This pictorial block
diagram shows the relationship
between the major components of the
Megablitz 196, a small, camera-
mounted automatic flashgun.
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necessary high voltage pulse to start current
flowing through the flash tube.

A phototransistor mounted just beneath the
flash tube receives a certain amount of the light
reflected from the subject and the background,
along with ambient light, if any. The quantity
of light picked up by the phototransistor will be
a function of the distance and the reflectivity of
the subject, and of the brightness of the
ambient light. The flash tube always fires at full
intensity, so flash brightness is not a variable.

Current generated by the phototransistor,
being proportional to the reflected light, is fed
into a comparator circuit, and, when the
current level reaches a preset limit, a thyristor
is activated. The thyristor acts as a trigger for a
second flash tube, called a quencher tube,
inside the unit. When it conducts, the quencher
tube effectively places a direct short across the
output of the high voltage storage capacitor
and instantly extinguishes the flash tube.

Unwanted triggering is avoided by not
providing operating power to the photo-
transistor and comparator circuits unless the
main flash tube has fired. To accomplish this, a
small amount of power is “stolen” from the
flash tube trigger circuit to operate the light
sensing circuits, which are thus energised for
the duration of the flash only, after which they

Storage Capacitor

High Voltage
Generator

Phototransistor
Nickel-Cadium Battery
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Flash Tube

F-Stop Adjust

by DICK LEVINE

revert to a de-energised state until the next
flash. :

Until recently automatic flashgun control
systems had one problem in common: lack of
depth-of-field control. They had to be preset to
one f-stop which, for colour film, was a
relatively large one, such as f/4 or f/5.6. Depth-
of-field selection was dictated by distance and
film speed. The new Metz designs have solved
that problem by including a selection of neutral
density filters which can be easily slipped in
front of the phototransistor to provide a range
of f-stop adjustments.

Three Metz flashguns with adjustable f-stop
settings are available in Australia. The
Megablitz 202, the professional model, has a
choice of five stops. Using 50 ASA film for
example, camera stops of f/2.8 to f/11 could be
used in conjunction with the compensating
filters at the flash head. Use of faster or slower
film would shift the range up or down, but the
five stops would remain one f-stop apart.

Flash fill in sunlight has always been
a problem to calculate. The Megablitz design
effectively eliminates calculations, since it
measures. the total of sunlight and flash fill
reaching the camera. Another interesting
advantage of the f-stop adjustment capability is
that, if you have a leaf shutter camera which is
synchronised for electronic flash, you can vary




VERSATILITY. The Megablitz 202, at
left, is a professional automatic
flashgun with five f-stop choices and a
maximum flash distance indicator. The
f-stop adjustment inside the handle, in
the form of a slide containing neutral
density filters, is shown below. Bottom
photo shows the position of the
quencher tube, also in the handle of
the 202. The neon lamp adjacent to it
is a light sensitiser.

e, Kl ki D Wi,
the shutter speeds in conjunction with the
flashgun f-stop control to take action pictures
outdoors with flash fill.

A maximum flash range indicator on the
202 model confirms that there is enough light
for a correct exposure — even for bounce
lighting. This is done by making a test flash
prior to exposing the film. A small green
indicator on the flashgun handle lights
whenever the quencher tube fires, thus
indicating that there must have been enough
light to cause the light sensing circuits to
quench the main flash tube before it reached its
maximum output.

The suggested retail price of the Mecablitz
202 is $197 with a wet cell battery (nickel-
cadmium cells are optional). Two smaller units
are available for amateur photographers, They
are similar in function, but with less light
output and fewer f-stop choices. The Mecablitz
192, with a suggested retail price of $75, can
be set for two stops; the Mecablitz 196, at
$105, can be set for three stops.

Metz products are distributed in Australia
by R. Gunz (Photographic) Pty Ltd, 63-73
Ann St, Surry Hills, NSW, 2010: Fea)

:i2 Only place in Sydney
to see and hear
the full range of

© Magnum K complete 3-way system.
Size 15” x 24” x 11%” deep.
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@ Complete range from 8” to 18”,

Variable Attenuator
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Bass
© Components for 3-way systems.

Trebax 100

United Radio Distributors Pty. Ltd.

Shop 32, Ash Street, Angel Arcade, Sydney
Telephones 28-3718, 28-3926. Open Saturday a.m.

Please forward details of Goodmans systems. (Indicate which required.)

O Magnum K (as 1 above) [0 Components (as 3 above)
O 8” 0 10” O 127 O 15” O 18” (including enclosure designs).

We have the only full range

in Sydney of the famous
GOODMANS loudspeaker systems.
In addition to examples
illustrated here, there are dozens
mare for every type of
application. Plus recommended
enclosures.

You are invited to call in and
hear this equipment in the
comfort of our air-conditioned
showroom. Convenient mid-city
location in Ash Street, only

200 yards from the G.P.O.
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TV TRAINING

When a new airliner is to be put into service, one of the
major considerations for airline operators is the training of
maintenance crews. In the USA, the Lockheed Aircraft
Corporation has established a training school for maintenance
personnel of airlines buying the new Tristar jet. The school is
equipped with the most advanced equipment available, and
training is assisted by a full-scale colour television installation
based on the use of colour video tapes and films.

Everett Kelly, manager of the motion picture and closed
circuit television department, describes the system this way.

“Our primary job is to provide support to the commercial
maintenance training and flight crew training departments. We

Top left: A closed-circuit TV van brings the colour
cameras close in to record ground servicing procedures on the
flight line. By taking the TV camera to the scene, training tapes
achieve a high degree of realism and training quality.

Left: A CCTV writer-producer team huddles with an
experienced flight line mechanic to get precise detail into the
training tape. This team also estimates visual values and
shooting time, and prepares a shooting schedule.

Lower left: The artistic sense of skilled craftsmen is required in
the final editing of the video tape. Technical director Lou
Boonshaft (foreground), former “Emmy” winner, blends visual
images to produce proper visual impact.

Below: CCTV specialist Bill Smith handles twin master tape
recorders. From the master tape centre, tapes can be played
back to 10 different receivers in classrooms.
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FOR TRISTAR MAINTENANCE

supply video tape and film production services to departments
concerned with the training of field service representatives and
flight line mechanics, as well as customer airlines”.

The CCTV system is used to demonstrate servicing and
installation procedures. Wherever possible actual hardware and
Tristars are used, or sometimes for clarity it is better to use a
model or a breakaway sample, but the television system provides
an introduction to the systems involved. ;

The use of video tape allows constant updating of the
training to allow for changes in procedures or modifications to
the aircraft. Although video tape is considerably less costly and
more versatile, film still plays a part in the scheme. One of the

Right: The classroom where the tapes are finally displayed on
monitor receivers suspended from the ceiling. In addition to the
tapes, the instructor has available a Vugraph projector (left), a
rear slide projector (centre), and illuminated models (right). This
Jull range of training aids makes possible very realistic
demonstrations having a high order of impact.

Below right: In another part of the studio, production co-
ordinator Bill Provin holds up a title board before the TV
camera to record a shot for the start of a tape.

Below: In the television studio, Everett Kelly (left), and Bob
Ganon go over details on the script as the narrator checks his
prompt screen and prepares to add commentary to the action on
the video tape.

advantages of film is that the film camera can be taken into areas
where the bulkier television camera cannot go. Film footage is
subsequently transferred to video tape.

There are three basic versions of training tapes:
Familiarisation, indicating where systems are in the aircraft and
what functions they perform; removing and replacing
components; servicing procedures.

For realism, many shots are taken of actual maintenance
procedures in the field, and for this purpose the school has a
fully equipped mobile television van, equipped to take video
tapes on location. The van has three colour cameras, video
recorders, sound mixing equipment and a colour fitm/slide chain.
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Six operational amplifiers
to solve all your worries
about drift, noise, space,
power, bias current and
speed.

y.AZC.
For lowest drift and noise.
Drift 6V /°C. Low input
noise current, 15pA/+/Hz. Low
input offset current, 2nA.
High open loop gain 3,000,000.
A

poier
The dual pA741 space saver.
Frequency compensated.
Short circuit protected. Offset

null capability.
wA735b.

For the lowest power
consumption, 100pW. Low
input offset current 2nA. Low
noise, 4pA/4/Hz. And wide

power supply range + 3 volt to

+18v.
(J.A 0.

FET input 741. For the
lowest bias current. High
input impedence
1,000,000 MQ. Frequency
compensated. Input bias
current 100 pA.

wA7z77¢.

For the best value. Low
drift. Low offset current.
Offset null capability.

Performance comparable with
wA725c. At a new low price.
pAIC.

For the highest speed, a
settling time of 300nS.
Bandwidth 65 MHz. and slew

rate of 65V /u sec.
Write now for your data
sheets to Fairchild Australia
Pty. Ltd.420 Mt. Dandenong Rd.
s Croydon, Vic., 3136.

Melbourne 723 4131, Sydney

439 4355, Adelaide 37 7723,
Auckland N.Z. 57 9307

AR TR S
FAIRCHILD
b s

AUSTRALIA PTY. LTD.

Distributors: Radio Parts Group,
329 7888, J. McGrath & Co. Pty. Ltd.,
663 3731, Sydney: George Brown & Co.
Pty. Ltd., 29 7031, Dick Smith (Wholesale)
Pty. Ltd., 43 1414, Canberra: Electronic
Components, 95 6811, Brisbane: Douglas
Electronics Pty. Ltd., 97 8222, Perth:
Precision Electronics Pty. Ltd., 81 4900,
Adelaide: General Accessories Pty. Ltd.,
23 4022, Auckland, N.Z.: John Gilbert &
Co. Pty. Ltd,, 3 0839.

FC. 3361




i

SCIENTIFIC AND
INDUSTRIAL NEWS |

TV pictures from sea bed

Television equipment could play an important part in future
underwater salvage operations following experiments with EMI low-light
television equipment in recent trials on a midget submarine, Pisces. The
EMI camera, claimed to be able to obtain pictures in “half moonlight”
conditions, was used by British Government officials and scientists in
demonstrations to transmit pictures from the sea bed to a mother ship
on the surface. The TV pictures were transmitted by cable from the
submarine to a buoy on the surface. From there, they were relayed by
radio link to monitors in the parent ship, Venturer. The transmissions
were also recorded on video tape for future analysis and record
purposes.

The EMI low-light television camera used in the Pisces trials
measures only 128mm x 128mm x 152mm. Its ability to obtain clear
pictures in very low lighting conditions is provided by an EMI emitron
tube. This intensifier-vidicon is 300 times more sensitive than a normal
26mm vidicon tube.

The 20ft long Pisces is operated by Vickers and designed to work at
depths down to 3,000ft. It is carried on board the mother ship until
required for operations when it is hoisted into the sea by crane. The
submarine is equipped with skids to travel along the sea bed, and has
telescopic grabs to retrieve objects or shackle lifting wires to wreckage.

Apollo 17 crew

NASA has named the prime crew for Apollo 17, the last scheduled
lunar landing mission, as astronauts Eugene A. Cerna, Ronald E. Evans
and Harrison H. (Jack) Schmitt. Cernan, the commander, and Schmitt,
the lunar module pilot, will explore the lunar surface while Evans, the
command module pilot, conducts extensive scientific experiments in
lunar orbit. Apollo 17 is scheduled for launch in December, 1972, Final
choice of the landing site has not yet been made. Lunar surtace stay
time will be up to 68 hours, and three exploration periods of up to seven
hours each are planned. A lunar roving vehicle will be used, and an
ALSEP (Apollo Lunar Surface Experiments Package) will be deployed.

Cernan has 27 hours in space aboard Gemini 9 and Apollo 10. On
Gemini 9 he became the first man to stay outside a spacecraft for a full
revolution of the earth. During the Apollo 10 mission, he and Thomas
P. Stafford descended to within eight miles of the lunar surface for a
final checkout before the first lunar landing. Evans and Schmitt have
not yet flown in space. The backup crewmen are David A. Scott, Alfred
M. Worden and James B. Irwin, who recently completed the Apollo 15
mission.

Darwin outpost radio

The control and operation of the outpost radio service in the Darwin
area, previously operated by the Overseas Telecommunications
Commission, was transferred to the Australian Post Office on October
1. The OTC’s prime function in the Darwin area is the operation of the
coastal radio service, designed to provide assistance to ships in the
vicinity, but OTC has also operated the inland outpost radio service for
many years. The post office has taken over because of increasing
demand on the OTC coastal radio service. At places other than Darwin,
the Royal Flying Doctor Service and similar organsiations will continue
to operate the outpost radio service.

Mobile hospitals

Ibis M3 Ltd has set up a factory at Newhaven, on the English south
coast, to build mobile hospitals to customers’ specifications. Ibis M3
(the M3 stands for Mobile, Medical and Marine), a member of the Ibis
group of companies, has already supplied medical vehicles to India,
Turkey, Zambia and South Korea.

Mobile hospitals are invaluable when disaster strikes remote areas.

Within hours such a unit can move in, set up wards, and have operating
theatres, laboratories and blood transfusion units at work. In
developing countries, mobile hospitals can serve both routine and
emergency calls. And, in addition, where numbers of doctors and
trained personnel are limited, the travelling unit makes their skills
available to more people.

The company’s wheeled medical units range from Land-Rover
Ambulances fitted with resucitators to mobile clinics with waiting
rooms; from mini-operating theatres for field surgery to larger vehicles
with all the facilities for major operations, and includes mobilexx-ray
units and a mobile dental surgery. For countries with sizeable
populations accessible only by water, the company is planning medical
marine craft. (Ibis M3 Ltd, Avis Way, Newhaven, Sussex, England.)

Oxygen reclaimed

Astronauts on future space missions may breathe oxygen reclaimed
from moisture in their own breath and perspiration. A prototype water
vapour electrolysis system, developed at NASA’s Ames Research
Centre, California, USA, has successfully completed more than 2,000
hours of testing, equivalent to an 80-day space mission.

The Ames conversion system has only one moving part, an electric
fan which pulls air across a sponge-like material which holds an acid
electrolyte. The acid absorbs moisture from the air, and when electric
current is passed through it, the water in the acid solution is broken
down into its basic components. Oxygen is liberated on one side of the
cell, hydrogen on the other. A microporous membrane prevents
intermixing of the gases. In a spacecraft cabin, the oxygen would be
returned to the cabin airstream for breathing, and the hydrogen either
used for spacecraft systems or jettisoned into space.

NEN 3 unvERs
ENVIRONSEN 4L

Newcastle, NSW, residents will soon have the level of air
pollution added to their weather reports. Newcastle University,
in conjunction with Newcastle television station NBN3, has
equipped a Volkswagen Kombi van (above) with instruments to
measure the levels of sulphur dioxide, carbon monoxide, dust
and haze. Chart recording equipment will give a continuous
indication of pollution levels. .
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whether your first consideration is
“‘pocket’’ or ‘‘performance’’, it’s

the range that
covers all
requirements

From “‘good” to “‘great” to‘‘magnificent”’ — that's Micro.
If you're looking for reasonable prices, good performance, or ultimate ,
performance regardless of price, check on Micro!

MICRO MR 111

Belt-drive turntable that has made a big name for itself in Australia!
Minimized wow/ flutter (less than 0.1p.c.) rumble better than 45 db. 4 pole
synchronous motor assures constant speed unaffected by load or line voltage.
Static balance tubular tonearm. Anti-skating device. Micro trace cartridge.
Head shell accepts 4 to 9 gram cartridges. Automatic shut off function. Oil
damped arm lifter. Wooden case, smoke brown dust cover or chassis only.

MICRO MR 211

Same major specifications as MR 111, wow/ flutter less than .08pc, rumble
better than 48 db. Static balance type S-shaped tonearm with revolving type
counterweight assures easy, stable operation. New spring type anti-skating
device. 2Ib aluminium alloy turntable,

MICRO MR 311

31b., 12%" turntable, similar motor to other models. Wow/ flutter less than
.06pc, rumble better than 50db. Aluminium platter, belt driven. Aluminium
head shell accepts cartridges 2 to 18 grams. In wooden case with smoke
brown cover.

MICRO CARTRIDGES (type VF 3100/E) ARE APPROVED FOR USE IN
BROADCASTING STATIONS THROUGHOUT AUSTRALIA THAT MEET
BROADCAST CONTROL BOARD STANDARDS

Now comes Micro MC 4100! Let the review speak for itself!
From *‘Hi Fi News and Record Review, November, 1970", the foilowing:

“outstanding reproduction” “at 1.5 gm, virtually flawless tracking of even the most
difficult discs was achieved”. “Highly commendable is the virtually straight line
response from low bass right up to the resonance point, and nefther cartridge exhibited
the top-middle sucked-out characteristics of most moving-magnet cartridges”
“response and accurate definition of even the most heavily recorded discs.” “I can
thoroughly recommend these moving-coil cartridges to anyone wanting something a
little different at the better quality end of the scale”. Gordon J. King.

OTHER FAMOUS 'MICRO' PRODUCTS INCLUDE:

o MB 300 TURNTABLE ONLY, for those who wish to use their own tonearm.

o MSB1 SHOCK ABSORBER, especially designed to minimise acoustic feedback and external shock vibration.
o MDP 3 DUST PU EXTRA dust arm for cleaner recorded sound.

o MA 77 Mk 11 TONEARM. A superlative arm for top quality application to match any cartridges available.

STATE AGENTS

VIC.: Encel Electronics Pty. Lid., QL.D.: Stereo Supplies,

431 Bridge Road, Richmond, Vic., 3121. 100 Turbot Street, Brisbane, QId., 4000.
Tel. 423762. S.A.: Challenge Recording Co.,

N.S.W.: Encel Electronics Pty. Ltd., 6 Gays Arcade, Adelaide, S.A., 5000.
257 Clarence Street, Sydney, N.S.W., 2000. TAS.: Audio Services,
Tel. 29 4563. 72 Wilson Street, Burnie, Tas., 7320.

' Send coupon for information:

INTERNATIONAL DYNAMICS (Agencies) Pty. Ltd.,
P.O. Box 203, Cheltenham, Vic. 3192.

Distributors for Australio Please send full details on Micro turntables and cartridges to

INTERNATIONAL DYNAMICS (Agencies) Pty.
23 Elma Road, Cheltenham North,
¢ Melbourne, 3192.
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New consultancy service

- S

Commercial radio in UK

The British Government has published a
white paper providing for a network of
commercial radio stations in Britain over the
next few years. Major population centres,
such as London, Manchester and Birminghan,
are likely to be the first to have such stations.
Control of the stations will be vested in an
Independent Broadcasting Authority, to be
formed from the existing Independent
Television Authority, which currently controls

the operations of the UK's commercial
television stations.
While the white paper provides for

commercial broadcasting, it also provides for
the continuation of 20 existing BBC local radio
stations currently operating in regional centres.
In most cases, commercial stations will be set
up to serve the same areas as the BBC's local
stations so that the two services will be in
direct competition. The dual system will serve
about 70-75% of the UK’s population.

Broadcast stations

The following national broadcasting stations
in the Territory of Papua and New Guinea
commenced operation on August 14, 1971 on
the indicated frequencies: 9GR Goroka,
900K Hz; 9LA Lae, 670KHz; 9MD Madang,
860K Hz. The call signs and frequencies of two
proposed commercial broadcasting stations in
NSW are as follows: 2GO Gosford,
1310KHz; 2ST Nowra, 1000KHz. The
frequency of 3CV Maryborough will be
changed from 1440KHz to 1060KHz in the
near future.

Anit-sound window

a new type of complete window unit with a
total thickness of only 33mm, called the **Anti-
sound window” because of its sound damping
qualities, has been developed by Emmaboda
glassworks, Sweden. Instead of using thick
single panes, Emmaboda designed the new
window as a multi-layer unit with two of the
individual panes place very close together.
This results not only in the same noise
reduction as with double-glazed windows 80 to
100mm thick, but also in considerably
improved thermal insulation. £

Wire drawing process

The winding wires division of British
Insulated Callender’s Cables Ltd in the UK
has developed an in-line wire drawing and
enamelling process. Patents haye been applied

i Duff Steel Industries (NSW) Pty Ltd has established an advisory
service to assist companies expanding their electronics facilities or

2505.)

modernising their existing layouts. A consultant will provide assistance
using.scale models, diagrams and estimates relating to work benches
and storage systems. The total range of equipment includes work
stations for electronic and instrument wrok, metrology, tool making,
laboratory and heavy engineering applictions. Also included are
systems for storing all forms of tooling and jigs, material handling
trolleys, operators seats, parts storage cabinets, etc.

The photograph shows scale models being used during the planning
of an area suitable for a maintenance instrument fitter. It features an L-
shaped work area of steel plate (with bonded vinyl covering) complete
with a central parts drawer and three lockable drawer units to house
tools. The rear wall can carry power, etc and a pegboard panel will hold
frequently used blueprints and tools. A side cabinet is being added as a
stand for a small machine with lockable storage facilities built in.

All components are designed in a modular system and brightly
finished in oven-baked enamel for durability. Work stations can be set
up exactly as needed, but capable of extension and rearrangement in
later years. The service is entirely free and withoug obligation. (Duff
Steel Industries (NSW) Pty Ltd, Flinders Street. Port Kembla, NSW

for. Plant using the new process, now in
operation at the company’s Liverpool factory,
can handle. all wire sizes from 0.2mm to
1.5mm, and extension of the range is planned.
The in-line process is said to produce finished
enamelled wire with significant physical and
metallurgical advantages over that produced
by the conventional process in which wire
drawing and enamelling are separate.

Weather Radar

Ansett Airlines will install RCA weather
radars, type AVC-30X, in its fleet of 727-
200 jetliners and in its future aircraft. First
shipments of the equipment are scheduled for
the end of this year. The AVC-30 is an all solid-
state system that can view weather up to 300
miles. It features a dual system configuration
for increased operational reliability.

Plug-in supply for ICs

A plug-in unit to meet the DC supply
requirements of IC logic systems has been

Digital rain gauge for remote areas

CSIRO research workers carrying out shrub
regrowth studies on large properties in the
Bourke-Cobar region of NSW needed a
battery of rain-fall recorders that would give
reliable readings when serviced only
infrequently. Automatic chart-type recorders,
although suitable, were too expensive; standard
rain gauges, although cheap, were not
acceptable as they need frequent attention to
avoid gross errors due to evaporation.

Faced with this problem, Mr S. C.
Knedlhans, of the Ecology Division, developed
an automatic and accurate rain gauge, costing
about $160 and built entirely from readily
available components. His gauge records the
total rainfall received. It uses a tilting-bucket
mechanism coupled to a simple counter. The
whole unit fits into a standard rain gauge
housing.

Water entering the collecting funnel falls into

a tilting bucket (divided into two equal
compartments) which is designed to
overbalance when one point of rain

accumulates. Rain empties from the lower
compartment as the upper one receives more
rain. Each time the bucket tilts, one digit is
recorded on the counter. Tests have shown that
the tilting of the bucket provides all the energy
needed to do the recording.

The gauge can be calibrated for a given
rainfall intensity, and under field conditions
records with an accuracy of +4% at intensities

produced in the UK by Weir Electronics Ltd.
The 5V 2A unit, which measures 3.8in x 6.9in
x 2.75in, has remote sensing facilities and
excellent transient response to load change.
Safeguards include transient over-voltage,
short circuit, and overload protection. Input
supply can be 110V, 220V or 240V (50-60Hz),
the operating temperature range is -10° to
+55°C, and the unit will fit into the guides of a
3.7in circuit board file. The Australian agent
for Weir Electronics is Kenelec Systems Pty
Ltd, 142 Highbury Road, Burwood, Vic 3125.

Over 2GW for Vales Point

The Electricity commission of NSW is to
install two new 660MW units at its Vales Point
power station to lift the capacity of that station
from 875MW to 2195MW, making it the most
powerful thermal generating station in
Australia. The total output of Vales Point will
be 195MW more than Liddell which is
scheduled for full operation in 1974. The first
of the units for Vales Point is scheduled for
operation in 1977.

Strainer

Collecting funnet
o WM

Inner funnel

Tilting bucket,
divided into two
4} compartments and
adjusted to overbalance
after receiving
one point of rain
Container —— a

i \ Ui arm
ENEES
RS

|
1
I Counter

N

Adjustable stops {

Lovelling screw

An exploded view of the digital rain gauge.

up to 10in per hour, an acceptable limit for
most studies. In addition to its cheapness, the
digital gauge has other advantages: it is
portable, robust, easily maintained, and needs
Nno pOWer source.
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DECORATIVE/FUNCTIONAL/RELIABLE/This extensive range of Rodan
indicator lamps, in both incandescent and neon styles, is designed for
compatibility with and to enhance the presentation of electronic, electrical and
industrial equipment . . . equipment in which space saving, long life indicators
‘are essential. Features of the range include/long life (up to 100,000 hours)/Coloured lens in
either red, yellow, green, blue or white./One hole mounting./Styles providing front-of-panel
replacement./Styles with insertable lens— Suitable for symbol adaption and ideal for digital
‘readouts./Clip-in bezel mounting styles./Chrome plated bronze or moulded plastic housings.

The range is available from the Professional Components Department, Villawood, N.S.W. or Plessey Ducon Interstate
Offices. Descriptive literature is available on request.
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Inductive loop DC ammeter

The use of an inductive loop to measure AC
current without breaking the circuit has been
common for some time. A method of obtaining
the same results for DC circuits, using a
magnetic circuit which may be broken to allow
it to be placed around a DC conductor, has
been developed by the Royal Aircraft
Establishment at Farnborough, England.

The RAE instrument is based on a simple

_relaxation oscillator, with two windings, L1
and L2, which are equal but wound in
opposition on a closed-loop magnetic core.
These windings form the collector loads of two
transistor switches, T1 and T2. The magnetic
core is arranged in two co-operating parts
which can be sprung apart to admit a
conductor in which the current flow is to be
measured. When enclosed by the core, the
conductor, L3, behaves effectively as a third
winding and provides a magnetic bias to the
core.

G,

Because L1 and L2 are wound in opposition,
the magnetic bias will aid the magnetic field of
one and oppose that of the other. Since the
flow of current in L3 affects the amount of
magnetic bias, the difference in currnets I1 and
12 is directly related to the current, I3, to be
measured. A voltmeter, A, indicates the
difference between the voltages across the two
collector loads, and hence the difference
between the average currents flowing in each
winding. This meter can thus be calibrated to
provide a measure of I3.

The instrument is powered from a 9V
battery whose current drain, when
measurements are being made, is about 60mA.
Currents from 0.5A to 100A can be measured
by a range switch which alters tappings on the
windings. An accuracy of 2 or 3 per cent is
claimed. The potentiometer, RV, is a zero
adjustment. A patent application has been filed
in the UK.

Ly

m—

The circuit of the in-

ductive loop DC
Ry ammeter developed
by the RAE.
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0 ov
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Computer dating

A total eclipse of the sun over 3000 years
ago has been precisely dated by a geophysicist
using a computer at Newcastle University in
England. The eclipse was recorded in the
ancient texts of Ugarit, a kingdom just north of
Lebanon, which was an important centre for
trade until about 1200BC. The geophysicist,
Dr F. R. Stephenson, programmed a computer
to work out the times and places of the 500
eclipses which occurred during the period
covered by the texts. From these he selected
four which would have been total in the region
of Ugarit. Only one of these could have been at
the time of year the text implied, early simmer.
The computer calculation gives a precise date
by our calendar, May 3, 1375BC.

The calculation will be of help to
archaeologists who can now put firmer dates to
other events of about the same time. But the
scientists can also use the date to detect minute
irregularities in the earth’s rotation. The
difference between the calculated area of
totality and the actual area recorded by the
Ugarites shows up any unexpected motion of
the earth. (From a BBC report.)

North Sea cables

The first of four giant cables, each capable
of carrying 1260 telephone circuits between the
K and Europe, was completed earlier this
year. It links Winterton, in England, with
Wedderwarden, in West Germany, a distance
of 285 nautical miles and has 45 transistor two-

T

way repeaters. Laying of the second cable
commenced in September from Broadstairs,
England, to Ostend, Belgium, a distance of 64
miles with repeaters at intervals of just over
seven miles. The other two cables will be
between Alderburgh, England, and Domburg,
Netherlands (92 miles, 13 repeaters); and
between Scarborough, England, and Thisted,
Denmark (381 miles, 60 repeaters).

BBC records for sale

A fairly new scheme, now rapidly
expanding, is the sale of gramophone discs to
the public by the BBC. Among the latest to be
released is Liszt’s brilliant piano piece
Liebestraum No 3 recorded by Valerie Tryon,
together with some other Liszt pieces. This is
her second record for the BBC label: she has
already recorded a Rachmaninov disc. Other
classical music recordings issued include a
recital by the Romanian pianist Radu Lupu and
a historic recordmg of Dohnanyi’s last recital.

The series is strong on history, as the BBC’s
archive recordings are extensive. Included in
the discs now available are some of George
Bernard Shaw’s broadcasts in which he speaks
about money and the way to have a happy life,
and Orson Welles reading Walt Whitman'’s
poem “Song of Myself’”’. Another nostalgic
record carries the sound of steam railways.
The discs may be ordered direct from BBC
Records, London SE 99, enclosing the
equivalent of £1.75, which includes postage
and packing. fe.)

DICK SMITH

THE
ELECTRONIC
NUT

Low overhead means low prices

— ours is only 9'2"!!
Fully P.M.G.
Approved.

$19.95

EACH

WALKIE TALKIE UNITS
PONY 100 MW output range:

City 4 to 1 mile
Over water 2-10 miles.
Complete with battery,

battery indicator, earpiece.

SPECIALS
DESOLDERING TOOLS
2N 3055 TRANSISTORS
S.T.C. 20 watt RMS Modular AMP
TECH. 20,000 ohm / volt Multimeter . ;
AMATEUR: CALL:BOOKS ... avus b e
7' x 5 8 ohm SPEAKER

$ 4.50
DELUX STEREO HEADPHONES with sllder
$10

volume control

-83

BIELMIOVRGS ool bty s BB iy 1.95
INNERBOND — FIBREGLASS BOARDS
Indoor TV Aerials (Spiral type) ........ 1.30
12 VOL T SIR BN osts i e s el $12.50
20'PROJECT, ELECTRONICKIT . s $16.70
HI-IMPEDANCE DYNAMIC MICRO-
ain il Foe bt e R A $ 7.65
EXPO HI-FI EQUIPMENT
E1000 10 watt RIMCS, o 0o oiies o o v $54.00
KA 330 20 watt RM.S. ....................$69.00
TN 370025 WEH RIS, <) bl T i $79.00
GARRARD 418A CHANGER including cover and
T R R R TN A e R S Ol $65.00
DICK SMITH

WHOLESALE PTY. LTD.

10 Atchison Street,
St. Leonards. NSW. 2065
Phone 43 1414, 439 7739

L CHA wh Lj
| St.Leonards ‘“
1 Station —

REET
Bl o

Open Saturday Morning
Ample Parking at rear.
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Sound Effects Synthesiser for

This is the second article in a series giving the essential information for the
construction of ten separate percussion and sound effects generators for
electronic organs. Part one dealt with the general layout of the complete unit and
the first three generators. Five more are described below.

With the exception of the Bell Chime circuit,
all the remaining circuits can be constructed and
operated individually, as each has a fairly large
signal output.

If all the generators are to be used together,
as in the original unit, they must be finally
connected together via a mixing output pre-
amplifier which will be dealt with later.

The next circuits to be described are the
Triangle No 4, Wood Block No 5, Taxi Horn
No 6, Train Whistle No 7 and Bell Chime No 8.
Each is assembled on a board as those in part 1.
As will be seen from the board layout diagrams
given in this article, some boards are full with
components. For ‘this reason the components
used should be as small as possible.

TRIANGLE--No 4: The sound of a triangle is
clear and high pitched and the waveform almost
sinusoidal. The circuit as in figure 11 therefore,
employs a phase shift oscillator adjusted for a
frequency of approximately 4500Hz.

The output from the oscillator Trl is first
attenuated via R21 and then taken to the control
amplifier Tr3. This amplifier is triggered by Tr2
which generates a control voltage waveform as
shown in the Triangle Circuit waveform B figure
21,

When the key No 4 is closed, a pulse
(Triangle Circuit waveform A) is generated
which causes Tr2 to conduct. This brings the
emitter of Tr2 almost up to the supply voltage
and C9 becomes charged. Tr3 takes its HT from
C9 which then slowly discharges and produces
the required decay effect.

The sine-wave output from Trl, although
considerably attenuated, does slightly overdrive
Tr3 and this helps to provide the characteristic
metallic sound of a triangle. Note that the key
click filter C7/R9 must be included. The
resistor R14 in series with C9 reduces the
otherwise very hard attack and C9 itself
determines the decay time. If C9 is made larger
the decay time will be larger and vice versa.

The pitch should be adjusted as close as
possible to 4500Hz and this can be done by
either reducing the value of R1 slightly or by
connecting another resistor in parallel as R1A.
The circuit board layout is shown in figure 12,

WOOD BLOCK--No 5: This is a little less
complicated than the other circuits and employs
only two transistors. The circuit is shown in
figure 13. In this Trl is a phase shift oscillator
biased to cut off and is turned on only when Tr2
conducts, ie, when the key (No 5) is closed.

The pitch and decay time are both very
important if a realistic sound is to be produced.
For instance, if the decay time is too long the
sound will be too much like a bell and if too short
will sound like a click. Some adjustment of R9
may be necessary to achieve the right period of
decay.

Pitch can be altered by slight variation of R
which is nominally 8.2K. Adjustment of both
decay time and pitch rather depends on aural
estimation of the sound.

The strike and decay control voltage and

output waveforms are shown in figure 2I.
(Woodblock Circuit = waveforms A and B
respectively.) The circuit board layout is shown
in figure 14. i

TAXI HORN-—No 6: This is another of the
more complex circuits and employs four
transistors as shown in figure 15. First however,
note that the signal from the multi-vibrator Trl-
Tr2 is also used for the bell chime circuit No 8.
If the taxi horn circuit is to be used by itself the
lead out to R16 on the bell chime circuit will not
be necessary.

The signal from Trl-Tr2 is a typical
multivibrator waveform, which is modified and
attenuated by the network R6, R7, C5 and R12.
The pitch should be adjusted to between 200 and
250Hz by slight variation of R2 and the
attack’/decay characteristic by R15 and R16.
Depression and instant release of the key No 6
should produce a short but typical “‘honk™
sound characteristic of old bulb type car horns.
If the key is depressed and held down the decay
will be very slightly longer but the sound will die
away completely.

The circuit is triggered by Tr3 and the
function of this transistor and its triggering
voltages are the same as those (except for the
decay time) for the triangle and cymbal circuits.
The triggering voltage waveforms are shown in
figure 21 (Taxi Horn Circuit waveforms A, B
and C). The circuit board layout is shown in
figure 16.

TRAIN WHISTLE —~No 7. Two transistors
and a noise diode type Z1J are required for this
circuit as shown in figure 17. It will produce a
typical steam train whistle complete with noise
content and pitch variation. The transistor Trl
is a phase shift oscillator, the output of which is
attenuated via R9. The pitch should be
approximately 1000Hz and adjustment to attain
this can be made by slight variation of R1.

The noise generator NDI1 is the same as used
for the cymbal and snare drum circuits and its
output is slightly attenuated by RI11. The
transistor Tr2 takes the signal from Trl and
NDI simultaneously but is normally biased to
cut off by RI4/R16. When Key No 7 is
depressed Tr2 conducts and passes the
combined sinewave and noise signals.

However the signal output from Tr2 is also
directed via C10 to the diode rectifier circuit

ABOUT THESE ARTICLES:

This article by F. C. Judd on a Sound Effects Synthesiser is reproduced by special
arrangement with "‘Practical Wireless”. An editorial note indicates that all the circuits have
been thoroughly checked out and that the prototype was demonstrated‘at last year's

International Audio and Music Fair at Olympia.

The circuits have not been duplicated in our own laboratory and we are not in a position to
answer technical questions about their operation. However, the circuits should provide an
excellent starting point for readers who wish to experiment with sound effects circuits for use
with electronic organs or in music group situations.

There are references in the text and parts list to components which are available to
constructors in the British Isles. Australian constructors could undoubtedly import these
components but they would have to make their own arrangements about ordering, payment,
freight, possible duty, etc. In most cases it will be simpler to determine by experiment suitable

alternatives from local sources.
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Organs

by F. C. Judd

— PART TWO

| AAA HT+22-24V
VAL
R20 1+5k l S
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& R& R6 Key \
g 250 <120k > 10k NO4 R9 R17
560 d « 10k
< RI16 Output to
< 120k mixer amp
nj RN Tr2
BC108 kg Y Ll
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% # Rla Pitch (See text) # C9 Decay (See text)
Figure 11: The circuit of the triangle HT+ Rail
sound synthesiser.
R22, D1 and C13. The negative voltage derived A cn To mhiner
from this via R21 is applied to the base of Trl Mounted 1 amp R4
and produces a slight change in the pitch of the at end of R Jece
whistle frequency a fraction of a second after its board b Tr3 R19
initial sound. \.eg
It is however, important that the white noise R1S L0
content of the whistle is not too great. The R18
effect, which is that of hissing steam, should be - E rsaned
only just apparent and should appear on the lead
output waveform as shown in figure 21. (Train
Whistle waveform B.) The output waveform
should also appear slightly clipped at the top. ;
Adjustment to the level of the white noise Figure 12: The component
content can be made by altering the value of layout of the triangle circuit.
R11 slightly, ie, increase R11 for a decrease in HT— s
noise content and vice versa. The circuit board S S R21
layout is given in figure 18.
BELL CHIME -No 8: A deep bell chime, f A
similar to that produced by a large clock for An internal view of the c:omg[eted project. The board
shown is for the castanets circuit.
1 - HT+ 22-24V
1%3% Key NO5
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X N
‘5 RN
= > B2k
RI0
R3 R4 10k
100k 1k
‘ - HT—

W//, %R1 Pitch (See text)

Figure 13: The wood block seund circuit.

% R9 Decay time (See text)
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1,000 INSTRUMENTS LATER —
BWD ARE STILL SETTING
THE STANDARD IN

LOW COST OSCILLOSCOPES
THE BWD 509A OSLSCOPE

IDEALLY SUITED

FOR EDUCATIONAL USE.
A MUST FOR EVERY
SERVICEMAN'S KIT.

17 transistor & FET circuitry provides —
DC to 5MHz —3db bandwidth,

50mV to 100V/cm. Sensitivity,

200nSec to 1Sec/cm. time base,
Superb, completely automatic triggering
from 1Hz to 10MHz, X5 horizontal
expansion, DC to coupled blanking,

DC to 250kHz horizontal amplifier,

A calibration wave form and 5%
calibration irrespective of 10% mains
input changes.

PLUS SALES TAX IF APPLICABLE.

$19

B.W.D. ELECTRONICS PTY. LTD.

DESIGNERS & MANUFACTURERS OF THE FINEST

ELECTRONIC INSTRUMENTATION

329-333 Burke Road, Gardiner, Victoria 3146  Phone 25 4425
127 Blues Point Rd., Nth Sydney, N.S.W. 2060 Phone 929 7452
SOUTH AUSTRALIA: A. J. Ferguson Pty. Ltd. Phone 51 6895
WEST AUSTRALIA: Cairns Instrument Services Phone 23 3871
QUEENSLAND: Warburton Franki (Bris.) Pty. Ltd. Phone 51 5121
NEW ZEALAND: P. H. Rothschild, Lower Hutt Phone 63 581

MODEL ]
B.W.D. 509A. =" 2

BWD EXPORT ACTION
TO OVER 25 COUNTRIES L £
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instance, is a complex sound made up of an Hey NS
undulating fundamental and many overtones. :

To achieve a close approximation of this b
without having to resort to the use of filters HT+ — uteut e
and/or a number of tone generators, a el R5 £ e T s
multivibrator has been used for the fundamental 51 ll
pitch and overtones. A strong beating or

L.
undulating effect is produced by adding another ¢l c2 2 R .»—»33\,—{3%2 RN
Qﬂ)

signal at almost the same frequency as the
fundamental.

This extra signal is obtained from the taxi < ca Serasned
horn oscillator. The harmonics of this also add R ZSR2 A l ki
considerably to those produced by the bell
chime oscilluto(; and the result, after suitable o :
attentuation and *‘voicing”, is a deep undulati s . < <
but strident clock chime.g B oy RS 3M 2l S T Figure 14: The component

The triggering circuit for the bell chime is layout of the wood ~ block
produced by Tr3 which is switched on by key No HT— ' synthesiser.

8, The action of the circuit is the same as that
used for the cymbal and triangle circuits and the e S
decay time about the same. ie, two to three

HT+ 22-24vV

R20

Output to
C10  mixer amp

Screened
lead

2N7926 aN2326
t R

§800
2.3k i

o
éull
A
—V
o
D
=
AAA

o H T—

# R15 Attack/Decay (See text)

% R16

- .

# R2 Pitch (See text)

Figure 15: The taxi horn sound synthesiser circuit. The various waveforms produced are shown in figure 21 on page 37.

~ Key NOG Output to
mixer amp
R6

I W o

R19 CN

lead
N &, * W 'T ea
! % K

seconds. HT + Rail

The output from the bell chime oscillator
Trl-Tr2 is voiced by R6/CS5 and attenuated by
R12, The signal from the taxi horn oscillator is R2 SR
treated in much the same way by R16, C8 and
R15. Both signals are fed to the base of Tr4.
Further attenuation and voicing is introduced at
the output from Trd4. The frequency of the ,A
signal produced by Trl and Tr2 should be Cl&'
adjusted by slight variation of R1 so that a slow o
audible beating effect 'is obtained when the \ TrIN_PS
sound is keyed. Mounted

Do not alter the pitch of the taxi horn circuit at end of
which should have been adjusted to between 200 bogrd £
and 250Hz. The pitch of the bell chime S
oscillator is best adjusted by substituting R1 \ CT
with a variable of say 100K in series with a fixed -
resistor of not less than 18K, to prevent the base ~ HT— A= o
of Trl being taken straight to the positive rail. S S R12
Pitch should then be adjusted huntil it is very
close to that of the taxi horn oscillator =40
frequency, ie, until a slow beat becomes audible. Ta R16-HOB Chime circuit

Check the amount of resistance in circuit and  shown in figure 21. (Bell Chime circuit Djodes

3 Figure 16: The component
D1 c?l'l% layout of the taxi horn
Y- bved : sound synthesiser.

replace with an appropriate value fixed resistor.  waveforms A, B and C.) The circuit board D1, D2 OA5

It might be better to replace R1 completely with  layout is shown in figure 20.

a small pre-set of say 50K in series with a fixed Resistors

resistor of 18K. Again the effectiveness of the PARTS LIST, PART 2 R1 12K R11 47K

suunct! is bcs'g judgled gurally but thclal output R1A 18K R12 10K

waveform, if displayed on an oscilloscope, R2 12K R13 ™

should appear complex and with considerable TRIANGLE CIRCUIT No 4 R3 12K ! R14 820

fluctuation in the amplitude of the harmonics. Transistors R4 120K R15 12K
The triggering and output waveforms are Tr1, Tr2, Tr3 BC108 R5 2.2K R16 120K
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WEREADY

TRADE MARK

EXTRA
HEAVY DUTY*

THE ALTRUISTIC ALKALINE

Maybe a battery can’t be high-minded

They insisted on a battery that would oper-
but the people who made this one are.

ate in any extreme of temperature, remain

Union Carbide set a standard for their utterly sealed to protect equipment, _deliver
Eveready Gold Alkaline Energizer absolutely consisfent voltage at all times and
battery that kept a lot of their top have an extremely low impedance with a
engineers awake a lot of nights. yesultarzjt improvement in fidelity when used

They demanded a battery that would in:sound FEBrOGUCIAG SAUIPMEAT. !
outlast all others with continuous use in If you demand a lot from a battery, this
high-drain equipment; one that would one delivers.

deliver fresh power instantly — even after
months on the shelf or in equipment left
idle for long periods.

The Eveready Gold Alkaline Energizer.

Built on a promise that no longer keeps
us awake nights.

UNION !
EVEHEABY BATTERIES Products of R LI E Eveready’ & ‘Union Carbide’ are registered Trade Marks.
085.P.181
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A=

HT + 22-24

on page 37.

RS R6 SR12
120k 10k < 120k
ca
I ce o
5000p )
oo 220k
c2 c3
Tr A"A
BC108 ;' Ol')lpul to
100 5000p | 5000p mixer amp
R7
: €
2RI Jsaz Ré Rl:d; é_;»ma 25
pige. Sl EI 22k Bk E_:F i R19
4r3 10y _,. 22k
12k =3 ZgR®B
< 1k
I
L - V.
. - . & HT-—
% dlo e SR22
% R21 T 0 D < 15k
% R1 Pitch (See text) —_‘”Wk' oAsN Key NO7
ABOVE. Figure 17: The circuit used for ki e i
simulating the train whistle sound. MeE et R7 J : 3 [
end o SRS < < > < <
at end of > 2 Re ‘E“ SR12 RIS Fms /-Ih
€4 19, e ﬁ-\ R | Screened
y Wy ﬁ ¥ Qb R17 C10 20};-‘ \ lead
< . /-\ éﬁ >R ¢ \ R‘Q"
RIGHT. Figure 18: The component layout ot c2 Ci /-ocm ad T S 2l T
Jor the train whistle synthesiser. 4 cmm fior €8) 3 el Output to
13 mixer amp
) f "
1
R SR2 & ol b b
R3 R21 R& 13 ‘:2;72 M____»r(.y NO7
BELOW. Figure 19: The circuit of the , S : T b,
bell chime synthesiser. The waveforms of W= AN )
‘the various stages are shown in figure 21 S) ()
3 4 M 2 HT+22-24v
R7 1k I
wR! R2 f:ns R4
>33k <10k <100k < 10k \K,y NOB
c2
I ll y.
- .
01
4Ci

Trl
2N2926

A
%1

100

0-1

Tr2
2N2926

>
> Output to
mixer amp

7
Screened
1 lead

. j
C12
002

vy

HT-

To Taxi horn circuit R6/C4

R6 470K
R7 680K
R8 39K
RO 120K
R10 10K

W R12,120k
" % R1 Pitch (See text) ‘v;;‘r
R6 10K R17 10K €2 1000pF C8 1.5uF Resistors
R7 3.3K R18 2.2K C3 1000pF Cc9 25uF
R8 10K R19 18K C4 1000pF C10 10uF R1 8.2K
R9 560 R20 1.5K C5 10uF ci1 500pF R2 12K
R10 470K R21 220K cé 390pF Ri LO(OK
1 0,
B lonioerice WOODBLOCK CIRCUIT No 5 RS 10K
Capacitors
C1 250uF Cc7 “0.1uF Transistors Try, Tr2 BC108 All VaW, 10% tolerance
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believability

. . the very essence of successful selling. Believability is
a result of experience, knowledge and ability to speak with
authority. It demands that all the facts be aired. Electronics
Australia has been around for a long time, 32 years to be
exact. To these years of experience add a team of experts
in their field who know their subjects fully and write with
authority about them and you build the biggest and most
avid electronics readership in Australia.

% of % of
Pojlilon gAfeaders  EAresders
P Bl R
2 21 y
17 15 22,000 The Facts. Who are . these
23 17,000 s .
8% % TEE008 readers? Electronics Australia
it is the only electronics journal
Professi | & i~ s
professional & White Collar 46 58 89,000 surveyed by two independent
Blue Collar, students, : p ; research companies. Advertisers
0% 755_'_/9. ﬁﬁ know precisely who they are
reaching. They know tnat
A .a. 1 20 30,000 . Wiy
R el 28 3s 53,000 Electronics Australia’s 153,000
6
T00% o TELE8R 0 male readers are younger, better
paid, better educated and more
22 45 70,000 . \
Compzted Secondary 31 29 45,000 influential than average.
Primary & Incomplete Secondary 47 26 40,000
100% 100% 153,000
Men making industrial buying decisions 25% 45% 69,000
These figures are based on the S.R.C. Readership Survey 1971

AUSTRALIA’S
RELIABLE
ELECTRONICS
JOURNAL

)
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The various boards are shown at the centre and right, the power

supply on the left.

Capacitors
C1 2200pF C4 0.1uF
c2 2200pF C5 390pF
C3 2200pF

TAXI HORN CIRCUIT No 6

Transistors
Trl:ilr2 2N2926
Tr3, Tr4 BC108

Diodes
D1, D2 OA5

Resistors
R1 12K R11 47K
R2 150K R12 120K
R3 120K R13 12K
R4 12K R14 1M
R5 820 R15 2.2K
R6 39K R16 1K
R7 56K R17 120K
R8 560 R18 12K
R9 10K R19 2.2K
R10 470K R20 10K
All %W, 10% tolerance

Capacitors
C1 500uF Cc7 1.5uF
Cc2 0.03uF C8 25uF
Cc3 0.03uF C9 25uF
C4 0.03uF Cc10 2.5uF
Cs 0.01uF C11 6800pF
cé 0.1uF

TRAIN WHISTLE CIRCUIT No 7

Transistors
Tey, Tr2

Diodes
NDI Noise Diode Z1J Semitron (see Part 1)
D1 OAS5

BC108

Resistors
R1 12K R12 120K
R2 12K R13 12K
R3 12K R14 4.7K
R4 2.2K Rt5 10K
R5 120K R16 47K
R6 10K R17 2.2K
R7 1K R18 1K
R8 100K R19 22K
R9 220K R20 220K
R10 68K R21 39K
R11 10K R22 15K
All AW, 10% tolerance

Capacitors
C1 100uF Cc8 0.03uF
Cc2 5000pF Cc9 10uF
C3 5000pF C10 0.2uF
C4 5000pF c11 0.2uF
C5 10uF C12 “0uF

Junction C8-D1

T

Junction C7-D1

Po]w

22-24V

Junction R14-C7

e
o

Junction R14-CS

Junction

Qutput C5-R11

Output at C11-R19

A“l-— 2-3secs -»{

Triangle circuit

7

R15-C8 Output C10-C11

f—‘ " (c)

v
pk

b

approx
Taxi horn circuit

OQutput R20-R21

()]

B i_-t 2 35ecs-J

Bell chime circuit
Junction C6-R9 Ou(pu! R20-R19

10V pk

15V
pk
Junction R7-R9-Cé
Figure 21: The
waveforms pro- W pk

duced by the cir-

approx

approx

200 300
mv pk

cuits described in i L,- e b
Part 2. If poss- ] L 7 a
5 100-150mS: 100-150mS 1000 Hz 1000 Hz plus
ible, these should be L -’ sine wave noise signal
checked on an Wood block circuit Train whistle circuit
oscilloscope.
. K o Output to
HT+ Rail \ ( ey NOB sl
v s b R8
o —AAAF \
A a4
/ c12 ! ‘Lz‘ Screened
Tr lead
P 519. p.
VV g
pcio
cis 22
To Taxi horn

circuit R6/C4

Figure 20: The component lay-

HT— out of the bell chime circuit.
S S
C6é 0.05uF C13 10uF R7 1K R18 120K
C7 0.1uF R8 10K R19 10K
R9 47K R20 220K
BELL CHIME CIRCUIT No 8 R10 470K R21 15K
Transistors m; }EEK R22 2.2K
R B e o All aW 10% tolerance
: (Note: RS omitted following circuit
Diodes modification.)
D1, D2 OAS
Capacitors
C1 100uF c7 S50uF
IR i inesitents CE | LOAUFLS T8 0 uF
C3 0.1uF C9 2.5uF
R2 10K R13 M
R3 100K R14 680 C4 2.5uF Cc10 10uF
R4 10K R15 120K C5 0.2uF C11 2.5uF
R5  omitted R16 220K Cé  05uF  C12 0.02uF
Ré6 220K R17 12 TO BE CONTINUED
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Build this Lenknge
Checker for capacitors

Although leaky capacitors are often responsible for many of the fault
symptoms which appear in aging electronic equipment, testing
capacitors quickly is not easy. This simple transistorised unit performs
a full 500V leakage test, yet is small enough to slip into a serviceman’s

tool-bag.

Leaving aside the more sophisticated
laboratory measurement techniques, detection
of the leakage current of a capacitor with the
full rated working voltage applied is probably
the simplest means of indicating its general
condition. At least it tells the serviceman if there
is a troublesome leakage or if he has a
potentially faulty capacitor in hand — this last
point being of particular importance to him.

One could add, of course, that it is helpful to
know the exact capacitance as well, but
equipment which applies a simultaneous leakage
and capacitance test is necessarily more
elaborate than we have in mind at the moment.

One testing method involves, for example,
charging the capacitor to a specified voltage and
measuring its charge current after a prescribed
time. A good scheme no doubt, if
plenty of time and patience are on hand.
Another idea is to measure voltage or current in
the capacitor under test with an AC signal
source. Once again this brings problems, not the
least of which is the need to distinguish betweer
leakage and reactance.

The method of measurement we have used in
our instrument consists essentially of
connecting it to a DC voltage source, in series
with the input of a sensitive DC amplifier. The
function of the amplifier is to amplify the (often)
very small leakage current of the capacitor so
that a suitable indicating device can be used to
sh;)w if the leakage resistance is below a critical
value.

Leakage or insulation resistance is the actual
DC resistance between the two ‘‘plates” of a
capacitor, and is therefore a function of the
insulating properties of the dielectric material
used. A perfect capacitor would be one having
no leakage at all, and whilst perfection in such
matters is never attained, the leakage resistance
of a good capacitor is very high indeed.

To quote some examples, the insulation
resistance of most paper dielectric capacitors is
in the range of 2000 to 5000 megohms per
microfarad. This means that an 0. luF capacitor
in good condition should have an insulation
resistance in the range of 20,000M to 50,000M,
whilst a 2uF capacitor should lie in the range of
1000M to 2500M.

Temperature generally effects the insulation
properties of paper capacitors rather adversely.
In contrast with these are polyester-dielectric
type capacitors, which hardly suffer at all in this
regard. Their insulation resistance is generally
also much higher than their paper equivalents,
50,000M or greater being quite common values.
Polystyrene dielectric types rate even higher,
with figures typically around the 1,000,000M
mark.

Polypropylene-dielectric capacitors come
next in line with 250,000M, followed by ceramic
capacitors (excluding the low voltage types) at
about 100,000M. Metallised polyester types are
generally lowest on the list of the synthetic
dielectric range, with a figure of 10,000M /uF.

These figures lead us to the conclusion that,

CAPACITOR
"% INSULATION TES

The completed
leakage checker,
a little smaller
than half actual
size. It is fully selt
contained, with an
internal  battery
supply.
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ideally perhaps, we should be capable of
measuring insulation resistance over the range
of about one thousand to one million
megohims.

However, practical limitations place a limit
on the upper range that can easily and
economically be achieved. Another point to
consider is that whilst it may sound ideal to test
every type of capacitor to its limit, in many of
their applications insulation properties anywhere
near their upper limits are not required. Take as
an extreme example the case of a polystyrene
capacitor bypassing a 1K emitter resistor. Quite
clearly, an insulation resistance of only a few
megohms would be more than adequate in this
case.

At the other end of the scale is the case where
a capacitor is used in timing circuits with long
periods. Here insulation properties are of
extreme importance as they directly effect the
upper limit of the performance of the circuit.

With these two extreme conditions in mind, in
developing the tester shown we settled for an “in
between’ value of 1000 megohms, this order of
resistance being what we believe is a reasonable
compromise between the demands of most
circuits encountered in the domestic
entertainment field and that which can be
practically achieved in a measuring instrument
without undue complexity and cost.

Admittedly, most bypass applications do not
require capacitors with this order of insulation
resistance, but it must be remembered that once
a capacitor shows a leakage resistance below
about 1000M it must be suspect. This applies
particularly to paper capacitors which have a
habit of deteriorating very rapidly with elevated
temperatures once they exhibit some leakage.

Lastly, whilst on the subject of capacitors,
mention should be made of test voltages.
Although it may seem at first that capacitors
with diffefent voltage ratings would require
different test voltages, this is not necessarily the
case. Virtually any capacitor with a working
voltage rating of 100 volts or more may be
tested at the “*Standard’ 500 volts common to
nearly all “*meggers”, for short periods of time.
Testing capacitors at many times their rated
voltage is in fact a standard procedure adopted
by manufacturers. Hence, in view of this and the
fact that 500 volts is the generally recognised
“standard” test voltage, as. mentioned before,
we have provided our instrument with a single
500V test voltage facility.

Having dealt with the various basics on
capacitors and the test instrument, let us now
tutn to the main circuit details.

From the circuit diagram it may be seen that
the necessary high voltage is generated by a DC
to DC converter, comprising Trl, Tr2, and T1,
the inverter transformer. Some readers may
already have recognised this transformer to be
the same as that used in the High Efficiency



Flasher published in the August 1971 issue. But
more on this when we give the transformer
details later.

Operation of the converter is conventional
and WJQ not be dealt with here. Note, however.,
the addition of a 0.001uF capacitor across the
common lower base bias resistor (the 68 ohm
resistor) to prevent high frequency
crosscoupling between the two transistors.
Without this capacitor self-starting of the
converter can prove unreliable.

The output of the inverter transformer is fed
into a ladder multiplier rectifier network which
hoosts the voltage to the required 500 volts DC.
Filtering of the output voltage is achieved by the
0.047uF filter capacitor. The 3.9M resistor in
parallel with this capacitor discharges the stored
energy once the converter is switched off,

The capacitor under test is connected across
terminals A and B, ie, between the 500V source
and the input circuitry of the high gain DC
amplifier formed by Tr3, Tr4 and Trs.

PARTS LIST

1 Case measuring 4in x 3in x 4in (WxHxD). See

text for details.

Front label.

1 Miniature lamp bezel 14V Red, low
consumption type. Plessey type BFB or similar.

1 Miniature DPDT pushbutton switch. C&K type
P8221 or similar.

2 Banana jacks (sockets), red.

2 Banana plugs, red.

4 ft miniature figure 8 flex.

2 Crocodile clips, red.

1

7

2

1

-

276P Eveready battery or equivalent.
Plug to suit above battery,
FX2240 ferrite half-cups.
DT2179 bobbin to suit above cups,
or converter transformer (RCS part no 130).
SEMICONDUCTORS
2 TT801 or AY81389 transistors, or similar.
2 TT108 or BC108 transistors.
1 BC179 transistor
3 EM404 silicon diodes, or similar
RESISTORS (4 watt)
1 3.9 meg.
1 1.5 meg.
1 470K
1 330K.
1 560 0hm.
1 68 ohm.
CAPACITORS
1 0.1uF/50VW polyester.
1 0.047uF/630VW polyester.
2 0.01uF/400VW polyester.
1 0.001uF/50VW polyester.

i L T L

The operation of this part of the circuit is as
follows, If a capacitor is connected across the
terminals A and B and the TEST button
pressed, the output voltage will be applied across
the capacitor under test. The initial charging
current will flow through the 470K current limit
resistor and R, the 1.5M bias resistor for Tr3.
This transistor is connected in the ‘‘upside
down" emitter-follower configuration, and is
normally conducting heavily.

T he initial voltage developed across R1 by the
ch&¥rging current turns Tr3 off. This in turn
causes Tr4 and Tr5 to turn on, lighting the
indicator lamp. If the capacitor under test is a
good one, the charging current will steadily
decrease to zero (for large capacitors this may
take several seconds) finally allowing Tr3 to
become forward biased once more and hence go
back into conduction. Tr4 and Tr5 will then be
turned off, also turning off the indicator lamp.
But if the capacitor is faulty, ie, has an
insulation resistance less than 1000M, Tr3 will
remain off, causing the indicator to remain on,

Should the terminals A and B become

Yet another . T
A DV ANCE v

2,000\
] RANGES
200.0\
1000V s 10
J
50V | 40
%080%‘ fO g $z 50 50V i%
20.00V 4 plus Sales Tax FiS State Capital City %%%(YV* AC
2000V %'4 \ 02 | 10MQualpF 1. ‘
1000V AL i taeminal mav he used up to 500 V.

* Using 1 KV terminal ' A STEAENEENEOEEERRRRRRRLNNN

KPP IEENEREEREERERARRARANNN

lllor

29

RANGES WITH SP-2
CURRENT SHUNT
DIGITAL

11 srerzas.

The DMM2 is a compact instrument which provides a clear reading of
AC and DC voltage and current, and resistance—with all push-button
selection. The SP-2 Current Shunt extends normal current ranges by
eight and is available as an optional extra.
® DC & AC Voltage Ranges—
200.0 mV-1,000V each in 5 ranges
® DC & AC Current Ranges—
200.0 A each with an extra 4 ranges each up to 2,000A with SP-2
Current Shunt
© Resistance Ranges—
200.0 2-2,000 KQ in 5 ranges
® Sample Rate—
approx. 5 readings/sec.
® Response Time—
DC ranges, less than 1 sec, AC ranges, approx. 3 sec.

RE-CHARGEABLE BATTERY PACK

When fully charged, Battery Pack BP2—
an optional extra—gives 5 hours' field

operation. Easily fitted to the rear of the
DMM2 . . . gives you completely portable
operation.

Distributed by:

SYDNEY ... ... 630 7400

MELBOURNE . ... 302491

ADELAIDE ...... . 936117

@ BRISBANE ... ... 210586
I PERTH ... . 285725
LAUNCESTON ......... 25322

JM/72-71
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HIGH QUALITY, HIGHER POWER,
LOW PRICE.

BALANCE
| NORMAL

SPECIFICATIONS:

Continuous Power Output:
(both channels driven) RMS
Harmonic Distortion:

Inter Modulation Distortion:
Power Bandwidth (1 HF):

Frequency Response:
Damping Factor:

Input Sensitivity/Impedance:

(1 KHz, rated output)

Recording Output:

Bass Control:
Treble Control:

Low Fiiter:
High Filter:
Loudness Contour:

Hum and Noise (I HF):

Channel Separation (1 KHz):

19 watts + 19 watts
(8 ohms)
Less than 0.5%
Less than 0.5%
10 to 50,000 Hz (8 ohms,
harmonic distortion less
than 0.5%)
15 to 70,000 + 1dB
30 (8 ohms, 1 KH2)
PHONO: 1, 2: 2.3 mV/50 k
ohms
MIC: 3.3 mV/20 k ohms
TUNER: 200 mV/95 k
ohms
AUX: 1, 2: 200 mV/95 k
ohms
TAPE MONITOR: 1, 2:
200 mV/95 k ohms
TAPE REC: 1, 2 (pin jack):
200 mV
TAPE REC: (DIN
connector): 30 mV
— 15 dB, + 13 dB/50 Hz
— 10 dB, + 9.5 dB/
10 KHz
— 6.5 dB/50 Hz
— B dB/10 KHz
+ 13 dB/50 Hz, 4 7 dB/
10 KHz, with volume
control set at — 40 dB
position
PHONO: better than

0 dB

- d

TUNER, AUX: better than
— 95 dB

PHONO: more than 50 dB
TUNER, AUX: more than

55 dB

This handsomely styled unit from PIONEER is
perfect for the stereo enthusiast who is build-
ing his system within a stipulated budget. The
SA 600 provides professional performance at
a very practical price. It uses only long-life,
low-noise silicon transistors, thus the fre-
guency response and signal-to-noise ratio are
superb. Two tape decks or two speaker
systems may be used with the SA 600 and the
unit may also be adapted for multi-amp use.
Equipped with two pairs of PHONO, TAPE
and AUX input terminals it may be used for
tape - to - tape duplications or two sets of
speakers may be used simultaneously to com-
pare the qualities of each system.

‘Sound proof that the best can cost less at
your nearest authorised PIONEER dealer.’

) PiIONEER

vaz7s
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shortcircuited either through a faulty capacitor
or by accidentally short-circuiting the terminals,
no harm is done as transistor Tr3 is protected by
the 470K series resistor. This resistor, in
conjunction with R1, also serves to discharge
the capacitor at the end of the test. From the
circyit it can be seen that with the TEST button
in its rest position, terminal A is connected to
ground. Hence, the capacitor is discharged via
the 470K resistor and the base-collector
junction of Tr3.

To prevent Tr3 from being unduly sensitive to
hum voltage picked up externally (via the
connecting leads), and also to prevent it
responding to internally generated voltage
spikes from the inverter, an 0.luF capacitor has
been connected across R, effectively bypassing
these unwanted voltages.

As the circuit diagram indicates, the
operating voltage for the entire instrument is 9
volts. Current drain of the inverter stage is
60mA. The indicator circuitry draws an
additional 20mA when the pilot light is
operating, but negligible current when the light
is off. To achieve this low current drain a low
consumption 14V indicator lamp is used. :

To adequately supply the current drain of the
tester on an intermittent basis, we have selected
the Eveready 276P battery. This battery
presents a good compromise between physical
size, .power output and life expectancy. It is
difficult to predict the service life that can be
expected. as current is required only on an
intermittent basis, but as a guide Eveready
predict an expected life of some 50 hours under
continuous operating conditions. Under
intermittent operating conditions a much longer
service life may be expected. These figures relate
to a terminal voltage of 1 volt per cell, or 6 volts
for the complete battery.

Operation of the instrument at this voltage is
quite satisfactory and not effected by the rise in
the battery's internal impedance. Naturally, the
full 500V will not be available, but the circuit’s
response to leakage resistance will be much the
same in spite of low operating voltages because
the sensing or indicator circuitry is to a large
extent self-compensating. Likely variations to
be encountered are only in the order of +10%
for supply voltages between 6 and 9 volts.

The sensing circuitry is also self-
compensating to a moderate degree against
temperature variations. Typically, the worst
likely deviation to be encountered in sensitivity
to leakage resistance is about +20% over a
temperature range of 10 to 50 degrees C.

Some constructors may wish «to check the

The circuit of the leakage checker. It uses a simple DC-DC converter to produce
500VDC, and a three-transistor lamp driver circuit to detect any leakage current

drawn by a capacitor with this voltage applied.
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WHAT EVERY
EXECUTIVE
AND ACCOUNTANT
SHOULD KNOW ABOUT

GOMPUTERS

— and it doesn’t cost much to learn

If you're in Commerce you cannot ignore Computers—the pacemakers of the
Seventies.

Many companies are, in fact, training personnel in programming and information
production techniques appropriate to their own installations and systems. But first,
a grounding in Computer Programming and Electronic Data Processing Systems
is essential.

This is where B.1.C. can help YOU.

Our Computer Programming and Electronic Data Processing Courses provide
forward-thinking Executives and professional Accountants with the basic knowledge
of how Digital Computers work, how they may be used and of the actual writing
of computer programs. Data Processing shows the way in which the various tran-
sactions of an organisation can be recorded, accumulated, analysed and used for
optimum control.

These low-cost Courses furnish the essential pre-requisite training for more
advanced studies in Operations Research; Network Planning (PERT — Program
Evaluation and Review Technique. CPA — Critical Path Analysis); Numerical
Analysis; Automatic Control Systems and others.

Send TODAY for FREE comprehensive Handbook giving full details.
i R S S TN (S ST NS AP S P T ARG R (Y (R S (R (R SRR TR S

BRITISH INSTITUTE OF CAREERS
Dept. Q160, 113 Pacific Highway, N. Sydney, N.S.W. 2060.

Please send me without obligation, your free Handbook on tuition and careers
in computer programming and E.D.P. Systems.
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ADVENT

What they're saying about
The Advent.

Although The Advent Corporation is new to
the high-fidelity scene, its president is well
known to anyone who has followed audio
developments during the past fifteen years.
Henry Kloss, a co-founder of Acoustic
Research and later of KLH, is back with what
promises to be an unusually diversified line
of audio components. To no one's surprise,
one of the first Advent products is a speaker
system. It is more evolutionary than
revolutionary in design, incorporating new
materials and processes rather than new
principles. The Advent speaker measures
25% " x14% " x11%"”, and is suitable for
use on the floor or on a bookshelf. It's a
two-way system, with a newly designed
woofer that has an effective cone diameter
of 7% ", although its overall diameter would
usually cause it to be classified asa 10”
speaker. The cone surround (outer sus-
pension) is a specially processed
polyurethane, quite different from the
rubber-like compounds used with most
speakers. The woofer’'s smallish diameter
did notimpair its low-frequency performance
in the least, as our tests subsequently proved.
Thetweeter is a direct radiator with a
phenolic-resin cone 2 inches in diameter,
also designed specially for this system. A
three-position toggle switch in the rear of the
cabinet selects normal highs, reduced highs,
or extended highs, to suit one’s taste.
PRICE $169 each.

JULIAN D. HIRSCH

Sole Agents i
AURIEMA

AV
B vl

549 Pittwater Road, Brookvale, N.S.W, 2100, Australia.

The shape of the curve above 6 kHz ,
corresponds almost exactly to the calibration
curve of our microphone. ..

We can’t recall having heard another speaker
in its price class that can matchit. ..

We would consider that it ranks in sound
quality with most speakers at twice its price.

ELECTRONICS WORLD

The lows, . ..remained strong and clean all
the way down to 20 kHz with very low
distortion ... Without a doubt, The Advent is
one of the smoothest and widest-range
speakers we have had the pleasure of
testing ...

The tone-burst response was excellent
throughout, ranking with the best we have

seen from any speaker. STEREO REVIEW

...the frequency response was flat, with
only +3 dB variations over the major

portion of its range. What is more important
is thatthe 45-degree off-axis response
follows the on-axis response to a remarkable

IOUDSPEAKER

degree, denoting excellent high-frequency
power response. .
One could say that at twice the price The
Advent speaker would be a good value.
AUDIO
After several weeks of listening, we still
hadn’t found anything to complain about.
They were, in fact, the least-coloured
loudspeakers we have ever heard, and this
includes the highest-priced systems
currently available.
Probably for just that reason, The Advents
proved eminently easy to live with,
Dispersion was excellent and so, as a 2
consequence, was the stereo imaging. o
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calibration of their instrument. To do this
accurately a 1000M resistor is required.
Resistors of this magnitude are generally not
easy to come by, but if an EHT probe is on hand
it can be pressed into service as these more often
than not have a built-in resistor of 990M—a
figure quite close enough for our purpose.

To adjust the sensitivity of the sensing circuit,
connect the probe between terminals A and B
and trim R1 such that the indicator light just
comes on. Lowering its value results in
decreased sensitivity, ie, an insulation resistance
less than 1000M will be required to turn the
indicator on. Conversely, increasing the value of
R 1 will result in an increase in sensitivity.

especially if one of the ready made transformers
is employed. The complete unit is housed in a
case measuring only 4in wide by 3in high by 4in
deep. It consists essentially of a 4in length of 4in
by 3in rectangular section extruded aluminium,
available from most of the larger hardware
stores. The ends consist of two pieces of
18SWG aluminium with gin flanges turned over
at right angles around the edges. Ready-made
units of this type are available from at least one
supplier in Sydney.

All components are mounted on one of the
end panels, as the illustrations show. The same
end panel also serves as the front panel. The
transformer mounting bolt and tagboard

Above is a view of the interior of the
checker, showing the wiring and the
battery. At right is a wiring diagram to
help the reader in locating the parts.

As mentioned earlier, this instrument uses the
same inverter transformer as used in our High
Efficiency Flasher published in the August issue
last. These transformers are now available
ready-made from at least one supplier, RCS
Radio Pty Ltd of 651 Forest Road, Bexley,
NSW. A sample was submitted by this firm and
was in fact used in this project. Although
identical in construction to our prototype in the
August issue, the lead coding differed. We have
therefore included connection details for this
particular transformer in the Transformer
Information panel.

Construction of the tester is straightforward.

A view of the front of the checker,
showing the lead storage loop.

securing screws pass through the panel, and in
view of this_it is suggested that countersunk-
head screws be used to give a flush surface over
which the front label can be fitted.

Once the front label is in position, the banana
sockets, indicator lamp and pushbutton switch
may be mounted. Be sure to correctly orientate
the pushbutton; the “‘common’ lugs should face
the transformer. Finally, in the way of front
panel details, secure a short length of in flexible
tubing, or a short length of plastic sleeving
formed into a loop, to the panel in between the
words “Lead Storage.” This little aid will be
found extremely handy to store the clip leads
whilst they are not in use.

Nearly all circuit components are mounted
on a short length of miniature tagboard, 14 lugs
long. Wiring the board should present few
problems provided the wiring diagram is
followed carefully. Note the 470K resistor
which runs from the lower of the two banana
jacks to the base of Tr3. For safety reasons this

SOLDAPULLZ

DESOLDERING TOOLS
[y

DELUXE MODEL SOLDAPULLT

STANDARD MODEL
SOLDAPULLT
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metal barrel and r?atproof tip for long iife

mou handgrip for easy
Soldapuiltt delngge features recoil

action.
Soldapulit-the original and best !
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Associated Services Pty. Ltd.

110 TYNTE STREET, NORTH ADELAIDE,
SOUTH AUSTRALIA 5006
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Background noise is substantially reduced with the EMI range of low-noise
Compact Cassette tapes! Every popular length is available — C30. .. C60
...C90...C120... for use in any Cassette Recorder.

The C30 comes in a special postal pack — the others in standard size,
transparent, hinged library cases for dust-free storage. And the specially
designed reversible index card included provides for titling and easy
reference.

The EMI range of low-noise tapes give you professional standard record-
ings. Choose low-noise EMItape in Compact Cassettes or reels.

just any tape-

EMI: A=

EMI (AUSTRALIA) LIMITED
PO Box 352, Haymarket, NSW 2000.
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Order of windings: Secondary, Primary, Feedback.

Quter wrap: One wrap of electrical tape.

Transformers of this kind are quite simple devices
to construct, partly because the number of turns is
relatively small, but mainly because they are
designed to use a ready-made bobbin and core.

When winding coils of this type, counting and
handling can be made easier by clamping the bobbin
between two large washers, using a long bolt, and
rotating this assembly in the chuck of-a small hand
drill held in a bench vyce. This leaves one hand tree
to guide the wire, so that an even winding results.

Count the number of times the drill chuck rotates
with one turn of the handle. Divide the number of
secondary turns by this number. If your drill ratio is,
say, 5:1, it will require 128 turns of the handle to
place the required 640 turns on the bobbin.

Commence construction of your transformer by
clamping the Delrin bobbin between two large
washers as mentioned earlier. The washers prevent
collapse of the side cheeks of the bobbin as the
winding proceeds.

Take the 38B&S DTE (Double Tough Enamel)
wire, tie a knot in it about two inches from the end,
and lay the wire in the bobbin so that the end passes
through a deep cheek notch for about three inches.
Anchor the start with a small piece of electrical tape.
Secure the free end of the wire on the drill chuck with
ordinary cellulose tape or a rubber band.

Make sure that the wire passes through a deep
cheek notch and not a half deep one, as the build-up
of wire against this lead for about half the winding
will place too high a voltage stress on the wire
insulation when the converter is operated.

Proceed to wind the secondary, guiding the wire
carefully to keep an even build-up. Finish off the
winding with a small piece of tape so that the last
turn will come out on the same side as the start.
Place one wrap of polythene film or electrical tape
over the completed winding.

The primary winding is of thicker gauge wire, and
cannot be conveniently wound with the hand drill. A
tighter, more even winding will be achieved by hand
winding.

Finish — Red (1)

Finish — Gold (4)

TRANSFORMER WINDING DETAILS

Secondary: 640 turns, 38B&S DTE. Code start with knot.

Interleave: One wrap of electrical tape or polythene film between secondary and primary.
Primary: 37 turns, 37 turns, bifilar (two in hand). 26B&S DTE. Place two knots in one start,
Feedback: 2 turns, 2 turns, bifilar (two in hand). 26B&S DTE. Place three knots in one start.

TRANSFORMER CONNECTION DETAILS

Secondary (Gn-Bk):  Start — Green sleeving (8)
Finish — Black sleeving (7)
Primary (Bk-Rd): Start — Black (3) On same side as Sec. Green start
Join Red on above side to Black on other side of transformer.
This pair becomes (2)

Feedback (Rd-Gd): Start — Red (6) On same side as Sec. Green start.
Join Gold on above side to Red on other side of transformer.
This pair becomes (5)

(Based on RCS Radio Pty Ltd type 130.)

Take two 5ft lengths of 26B&S DTE wire and lay
them side by side. Tie two knots in the start end of
one and twist lightly with the other for about two
inches. With the bobbin assembly still mounted on
the bolt, but placed in the vyce instead of the drill
chuck, wind on the required number of turns in the
same direction as the secondary winding. Anchor the
start in the same way. Avoid crossing the two wires
and keep each turn as close to the previous turn as
possible. Count off the winding as though the two
wires were one wire. Anchor the finish with electrical
tape.

The feedback winding consists of two turns, bifilar
wound in the same way as the primary, using 26B&S
DTE wire. One start should be designated with three
knots.

Place a final wrap of electrical tape over the
outside of the completed winding.

Before assembling the transformer, the following
points should be observed: (1) that there are no
traces of foreign matter on either of the two core
faces, as the cores can be cracked on tightening if
such material exists; and (2) that the secondary lead-
out wires are laid in the notches provided inside the
cores. Inspection of the inside of each core will reveal
these lead-out notches.

Before finally placing the core halves together,
place two pieces of coloured PVC sleeving on each
lead of the secondary winding as close as possible to
the bobbin. Use different colours for the start and
finish. Suitable small diameter sleeving can be
stripped from scrap pieces of thin hookup wire.

When the leads have been led out in their correct
positions, press the cup-core halves together with
the fingers and anchor the halves with electrical tape
around the outside, or alternatively, provide a
temporary clamp in the form of a 1in long x 1/8in
Whitworth screw and nut through the core assembly.
This screw will be removed when the transformer is
finally mounted, one of the tagboard mounting
screws serving as a support.

resistors should be placed inside some sleeving
as shown in the photograph.

The battery, Eveready type 276P or
equivalent, is mounted on the other end panel,
or the “bottom™ of the case. We used some
insulated hookup wire to secure the battery,
passing it through four small holes drilled close
to the edges of the shorter sides of panel. Should
some constructors wish to run the instrument
from the mains, there is ample room to build a
small power supply in the space presently
occupied by the battery. As stated before, the
power requirements of the unit are 9 volts at
80mA.

READER SERVICE COUPONS

On page 144 of this issue you will find four Reader Service Coupons. Should

you require to find out more information about any of the products
advertised in this issue, print the advertisers name, the product in which you
are interested, and the page number on one of these coupons. We will
ensure that all coupons are forwarded to the appropriate companies.

This completes the description of our
transistorised insulation tester or “‘megger’’."We
are confident that it will prove itself one of the
most popular test instruments we have described
to date.

Its simplicity and low cost, combined with
compactness and the ability to make rapid
checks on most of the common types of
capacitor should make it invaluable both for
the service technician and for the home
constructor. It will not check electrolytic
capacitors, of course, but then these can be
checked without too much difficulty usin
either a multimeter or the substitution method. @

PROTECT
YOUR...

INSTRUMENTS

& EQUIPMENT

With...

ALERT

CARTRIDGE FUSES

ALERT fuses are “on guard” against
electrical overloads in Electronic, In-
dustrial, P.M.G. Telecommunications,
and D.C.A. installations. They are
manufactured by Kenneth E. Beswick
Ltd.,, U.K.,, and the ALERT range in-
clude British Military Standards, British
P.O. Standards and many of the inter-
national specifications.

Popular Sizes EX-STOCK

TDC 10: 11" x 4” QUICK ACTING
100 ma to 25 amp.

TDC 11: 11” x +” SLOW BLOW
(or delay)
60 ma to 10 amp.

TDC 13: 20mm x 5mm QUICK ACTING
63 ma to 3 amp.

TDC 69: 3" x 346” QUICK ACTING
25 ma to fo amp.

TDC 123: 20mm x 5mm SLOW BLOW
100 ma to 2.5 amp.

AVAILABLE from

VIC: 608 Collins St., Melbourne 3000.
61-2464

NSW: 64 Alfred St., Milsons Point 2061
929-8066

WA: 34 Wolya Way, Balga, Perth 6061.
49-4919

QLD: L. E. BOUGHEN & CO\.. 30 Grimes
St.,, Auchenflower 4066. 70-8097

ALERT FUSES E.A.11/71
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The “HOT SEAT” -for
party fun and games

Occasionally “Electronics Australia” staff let their hair down and become
involved in something designed purely for laughs. It is in this mood that we
present the “Hot Seat”, a party gadget which should have a wide appeal,
particularly among the young folk and those associated with youth activities.

by GEORGE HUGHES

Party gadgets and “crowd stoppers” have
always been popular, particularly where an
element of competition exists. The device
described in the following pages presents an air
of challenge, even to those who fail miserably
in their attempts to beat or outwit it.

The Hot Seat is a simple reaction time
comparison device, whereby two contestants
can match their reaction times one against the
other. There is nothing really new abdut this.
Television and radio quiz programs have long
used electronic devices to establish, without
room for question, the first contestant to
respond to a particular stimulus. The stimulus,
usually, is the posing of a question, and the
reaction time is that needed for the contestant
to decide that he can answer it.

Alternatively, a simple visual stimulus may
be used, such as the turning on of a light or the
changing of a light from red to green. In this
case, the reaction time is the purely physical
one which is a natural limitation of all human
nervous systems. This is a measure of
alertness, among other things, and can win or
lose many simple games or contests.

The novel feature of the Hot Seat is the
manner in which the loser is encouraged to
announce this fact. The two contestants are
seated on special chairs or stools, and face a
simple control panel on which are a pair of
lamps, one red and one green. Each contestant
is provided with a press button and told to
press his button immediately the light changes
from red to green. The contestant who is
fortanate enough to press his button first is
allowed to remain seated; the loser is propelled
to his feet with a well delivered electric shock in
the seat of the pants! i

We can vouch for the fact that this gadget
will make any party go with a bang. Similar
units have been used in Youth For Christ
“Campus Life” rallies at home and abroad and
have proved tremendously popular; so popular
that some groups have installed counters to
register the number of contestants that have
used them.

Where any degree of electric shock is
involved, many people are unduly fearful, and
may take a lot of convincing that such a shock
can be, at one and the same time,
uncomfortable yet perfectly safe.

The Hot Seat delivers its message in the
form of a short sharp pulse. While leaving no
doubt in the mind of the victim that he has

been bitten, it does so in a manner which is:

perfectly harmless.
In considering the safety of such a device,
four major factors need to be considered.

These are:

(1) The voltage of the pulse

(2) The energy content of the pulse

(3) The duration of the pulse

(4) The repetition rate of the pulse

As a guide to the design of our unit we took
the safety specifications for electric fences, as
laid down by the Australian Standards
Association. These are particularly stringent
and conservative, as well as being based on
“worst case” conditions far in excess of any
likely to be encountered in an application such
asours. -

The figures laid down by the ASA, together
with those for our own device, are as follows:

PULSE FENCE HOT SEAT
Length <100mS  3uS

Energy <2.5mC " 0.15mC
Voltage < 5KV* 4. 5KV*
Time between pulses > (.75S 1S

* Across IM load

With regard to the last item, the figure of 1
second for the Hot Seat is the shortest time
between pulses which could occur but, in
practice, the device delivers only one pulse per
contest. There is no automatic repetition rate.

In addition we must consider the manner in
which a shock might be applied to the body,
either deliberately oraccidentally The deliberate
application is to the thighs and this in itself
provides a high safety factor. Thus applied it
does not direct a flow of current across the
heart area, nor does it permit the person to
grasp the contacts as the result of any
muscular contraction, even assuming that
these latter were energised for long enough to
constitute a hazard.

Finally, to remove the last element of risk,
we operate the Hot Seat from batteries, thus
eliminating any possibility that the mains might
become involved, no matter how remote this
possibility might be.

So that the time of pulse, voltage and energy
level could be predicted, we decided to use the
now well-known automotive CD ignition#
circuit. With this circuit it was easy to scale
down the voltage and energy to safe levels.

Following the dump capacitor, the circuit
divides into two identical sections involving
two thyristors, two ignition coils, and two
interconnected triggering circuits.

These two circuits share the one dump
capacitor, and it is obvious that the discharge
can be applied to only one coil at a time,
depending on which thyristor is triggered first.

Apart from the DC power supply, we can
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divide the circuit into four parts: A timer;
logic flip-flop; trigger circuit 1; trigger circuit 2.

The timer, set for a count-down of
approximately 30 seconds, uses a BRY39 SCS
(silicon controlled switch) as its active device.

When activated, the 2uF polyester capacitor
is slowly charged via the 6.8M resistor towards
the 12 volt supply rail. Because the SCS anode
gate is connected to a voltage divider which
sets its potential at about half voltage (6 volts),
the anode (connected to the junction of the
resistor and capacitor) can reach a potential
only about 600mV higher than this, at which
point the device “fires”.

This discharges the capacitor via the SCS,
producing a pulse of about 5V (positive at the
cathode) across the 1K cathode resistor. This
pulse is fed to the logic flip-flop to change its
state.

The logic flip-flop is a bistable multivibrator
circuit formed around a pair of BC108 (or
similar) transistors (TR2 and TR3). Its state
is controlled by pulses from the timer or chair
button switching circuits.

The positive pulse from the SCS cathode is
fed to the base of TR2 which, previously being
cut off, is now switched to saturation. This
causes the collector voltage of TR2 to fall
towards the negative rail (to typically, about
1V positive) bringing the anode gate of the

The “Hot Seat” control box with one of its
associated stools. Note the metal contact
strips on the seat.



SCS down with it. With both the anode and
anode gate at a low voltage, the SCS is held
off,] preparing the way for another charging
cycle.

The collectors of TR2 and TR3 are
connected to the bases of TR4 and TRS
respectively. These two latter transistors
control the red and green lamps used to
provide the visual stimulus. They also connect
to the diode matrix which forms part of the
decision-making circuitry.

It is more satisfactory to drive the diode

matrix from TR4 and TRS, rather than directly

Inside the control box. Note how the
batteries are accommodated to allow
room for the circuit board.

from the flip-flop. We can achieve lower circuit
clamping resistance and lower collector to
emitter potential (higher collector saturation
current) by using TR4 and TRS than we could
from TR2 and TR3, even though they are the
same transistor types.

The lamps are connected as collector loads
for TR4 and TR35; red in TR4 and green in
TRS. The 33 ohm resistors in series with the
lamps are to limit the collector current at the
moment of switching on, when the resistance of
a cold lamp filament is low.

If the flip-flop was in a state where TR2 was
cut off and TR3 saturated, the high and low
potentials of their respective collectors would
cause TR4 to be saturated (red light on) and
TRS to be cut off (green light off).

When the timer capacitor discharges and

switches TR2 into saturation, TR3 is cut off.
TR2 now cuts off TR4 (red light off) and TR3
switches TRS into saturation (green light on).
. As already stated, the flip-flop is inter-
connected with the decision-making circuitry.
The reason for this is to.provide an “anti-
cheat” function, against the possibility that a
player will try to beat his opponent by pressing
his button before the light changes from red to
green.

To forestall this, the circuit is so arranged
that, while the flip-flop is in the “red” mode,
the trigger circuits are transposed. Thus, any
competitor who presses his button before the
lights change, will direct the shock to his own
posterior, rather than to that of his opponent.
Needless to say, not many players try to cheat
once they appreciate the implications.

The diode matrix may be divided into two
trigger circuits; trigger circuit 1 and trigger
circuit 2. Trigger circuit 1 is controlled bg' the
button “Play 1” and consists of diodes D3, D7

Measuring ranges of

-10AAC

20,000 o.p.v., with

AUTOMATIC
overload protection

MULTITESTER

Designed and engineered with 29 measuring ranges for versatility and
accuracy in measuring voltages, currents and resistances in servicing and
maintenance of radio, TV and other instruments. The KEW 6610 includes
automatic overload protection and a slightly sloped mirror scale meter face
for accurate reading. ‘Turn around' lead plugs, interchangeable battery
snd ddusgiproof operating components qualify this tester as handy and
ependable.

DC Voitage: 0-
AC Voltage: 0

20,0000/V)
DC Current: 0uA-2.5 mA-25 mA-500 mA

1-2.5-5-10-25-50-100-250-500-
1,000V (20,0009/V)
(-%-2.5- -10-25-50-100-250—500-1,000V
0-5
AC Current: 0-10A
Resistance: 0-5K-50K-500K-5MQ
Decibel: —20 +22 dB (0 dB =1mW, 600Q)
Accuracy: DC Voltage 3% of full scale
AC Voltage 3% of full scale (above 5V range)
5% of full scale (1V, 2.5V range)
DC Current 3% of full scale
AC Current 4% of full scale
Resistance 3% of scale length
Accessories: Complete with Vinyl case
Dimensions: 7 9/32” x 4” x 1 47/64"
Weight: Approx. 0.9 Ibs

PRICE: $23 plus sales tax

Distributed by:

JACOBY ¢
MiTCHELL

SYDNEY 630 7400 BRISBANE 210586
MELBOURNE 30 2491 PERTH 28 5725
ADELAIDE 936117 LAUNCESTON 25322
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You can be sure

QUALITY is|

when you specify

MILLIAMPERES
D.C.
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D.C MILLIAMPERES

and EDGEWISE
METERS

KYORITSU

A comprehensive range of high quality KEW clear plastic
Panel Meters is available now to meet all metering require-
ments. The new Kyoritsu KM meters can be either front
or. back mounted. The range of KEW Edgewise Meters
features a new and improved core magnet movement. Full
details available on request.

Australian Representatives:

JACOBY
MiTCHELL

SYDNEY 630 7400 MELBOURNE 30 2451 ¢ ADELAIDE 93 6117
* BRISBANE 210586 « PERTH 28 5725 « LAUNCESTON 5 5322

Distributors:

ASTRONICS (A/SIA) PTY. LTD.

* MELBOURNE 69 0300 » SYDNEY 31 6721 « ADELAIDE 23 4022
BRISBANE 472488 e PERTH 654633 ¢ HOBART 322711

VICTOR NORMAN PTY. LTD.

MELBOURNE 42 6162
48 ELECTRONICS Australia, November, 1971

JM/69-71A .



+i12v
i ! i o TO SOCKETS
22K 150mA
0.1 .fm& MM;E Egz.zx 3 4
OFF/ON BY126/150 i e
o 2O -
nio \ 0/
J_.I i Di2
b g 1S 150
- b
é o c i 2 &£ - 2 w-
b 28V WN®  sovw]t T PoLYT
FX2238
>
2 3 l l
@ +i2v soE 01 K3 Im
4700
| . IGNITION PLAY | K Kl /= W
@ e{ Ot ) BT101 /300R BT101/300R
E (o HOT é SCRI SCR2
SEAT b %
I 4700 ) o
@
o *
T a
4 ~4
sunAnggk%g [ [ %
kb 8e IGNITION ,LAY 2 L3N L
CcolL \ W 4
Db
A K 0——(0—J
T L O
A K 2 e & \WJ ; !
) o 1§ axd
{6
N
ALL SMALL SIGNAL DIODES
-@_ HOT SEAT 8AI100, 0A202, OR SIMILAR 3/Ms/29
The operation of each circuit section is
explained in the article. Study the circuit
carefully in conjunction with the text. Iso A
and D5, D9. Trigger circuit 2, controlled by v
button “Play 27, consists of diodes D4, D10
and D6, D8. : L
When the flip-flop is in the “red” state /:l
trigger circuit 1 is capable of triggering SCR1;
when in the “green” state, trigger circuit 1 is
capable of triggering SCR2. The reverse
CONVERTER TRANSFORMER
SPECIFICATIONS:
Secondary: (Wound on first) 160 turns 34
B&S double tough enamel wire. Code start
with one knot. Fit lmm PVC sleeving over
lead-outs.
Interleave: One wrap polythene film cut
slightly wider than inside width of bobbin.
Primary: 23 turns 28 B&S double tough
enamel wire. Code start with two knots. Place
Imm sleeving over lead-outs.
Feedback: 1 turn any gauge. Code start with
three knots. T
Outer wrap: One wrap of electrical tape. Transistorised. 240V AC
Bobbin: DT2178. All solid 535 to 30 MHz2 or 12V DC
Cores: Two FX2238 pot core halves. state (includes Broadcast) operation
I o i Realistic Performance
am}){liefs totr iggethifc}lit 2. di it :etle:: 'stub:t r‘ehceti':rirr: rfnla.nt;easepro:eassmsaos Suggested 234.20
eferring to the circuit diagram, if we press ooking set that appeals to amateurs an i P
“Play 1" button, 12 volts s applied to a pair of e e i, T ~
2.2K resistors connected to diodes D3, D7; o 4 tba"df{ lr“:ludllng Btrotadcast Fully
D5, D9; and directly to D1. Because TR4 is 4 ";’ﬂ”'“th—"’n 2010 SALSIBL N0 WaFI 25 B0 PR
saturated and its collector potential is low calls: £ chrrant «:nslso? y':#%f&ﬁ? r slectronic s
(about 1 volt), D7 will be forward biased and :r'"a:fel';f\f [;[:Of's‘efwg:ficzlgaovt}‘% oo
will re'mo‘gec ;nzy .trilg)g;r potential capable of supaly s also buit in. _ Over 30 :secrw I s EASTERN VALLEY WAY, ROSEVILLE, 2069.
triggering via . ) conductors—product detector for /CW, | Cables and Telegraphic Address: ‘WESTELEC,
At the same time, TRS’s hlgh collector lf‘g—flkl’lﬂmi:';? ds‘owl A;I?_a—lvanba%l: ?:al:-jh |Please forwarg fr::g yl‘l’trsorrr’:!eldmlh%lrzalwe
potential will reverse bias diode D9, allowing fully caribrateg for  aselaE b:ndssp—casi and specifications on Realistic.
current to flow via D5 into SCR1’s gate circuit e R R e
el 4 zener stabilised—OTL audio—illuminate i
causing it to trigger. EL rmeter—huilt-in monitt'o: speaker pluUs 1 addiess
The same reasoning could be applied to front panel jack for external (optional) |
SCR2’s trigger circuit via D4 from “Play 2” matching speaker. e R St L e T
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'MY SPEAKERS ARE
CELESTION'

Quote from a man who demands the ultimate in sound! Celestion has set international
standards for sonic realism since 1924, and with almost 50 years of leadership behind it,
the company's proqucts are accepted as among the finest in the world.

CELESTION DITTON 15

Superb hi-fidelity speaker system with a
combination of sophisticated design
features, including the exclusive ABR
(Auxiliary Bass Radiator) which enhances
reproduction of the lowest octave when
conventional designs are weak.

Gordon King, in the English “Hi-Fi Sound"
said:

“l have no reservations whatsoever in
thoroughly recommending this out-
standing loudspeaker to all wishing to
obtain large-speaker sounds from a
modest 21 x 92 x 9% in.of enclosure.”

CELESTION 120

‘‘Bookshelf dimensions. Has ABR.
Produces a measurable and quite useful
signal as low as 30 Hz, quite remarkable
for its dimensions. Excellent value for
money, and you could pay twice the price
for a sound that is in many ways inferior.
Dimensions 17" x 7%" x 8%".

CELESTION DITTON 25

Will reproduce all musical frequencies
with utmost realism. ABR feature extends
low frequency response. Five drive units
cover the range 20 Hz to 40 kHz. High
frequency unit extends response beyond
the limits of human hearing. Truly the
ultimate in sound reproduction!

Dimensions 32" x 14" x 11",

FINE FOUNDATIONS FOR
TOP STEREO SOUND!

If your requirement is a precision-engineered belt drive turntable expressly designed to
provide top grade “no compromise'’ performance at a moderate cost, then you're looking

for famous British Connoisseur!

CONNOISSEUR
TURNTABLES

BD1 Simplicity is the keynote of this unit.
Excellent performance and reliability are
assured, complex mechanisms avoided.
Performance considerably exceeds
broadcast specifications for turntables in
respect of hum, rumble, wow and flutter.
Wow / flutter — less than 0.1 per cent.
Hum level — 30 dbs. Rumble — 60 dbs.
measured with RIAA characteristics when

State Agenis:

VIC.: Encel Electroni¢s Pty. Ltd.,
431 Bridge Road, Richmond, Vic., 3121.
Tel. 42 3762.

N.S.W.: Encel Electronics Pty. Ltd.,

257 Clarence Street, Sydney, N.S.W., 2000.
Tel. 29 4563, 29 4564.

QLD.: Stereo Supplies,

100 Turbot Street, Brisbane, Qld., 4000.
S.A.: Audio Services,

72 Wilson Street, Burnie, Tas., 7320.
DYNAMICS (Agencies)

gy SOLE DISTRIBUTORS
| NVTE RDYN
Pty. Ltd.,

FOR AUSTRALIA:
INTERNATIONAL
23 Elma Road, Cheltenham North,
Melbourne, 3192.

referred to a velocity of 7cm./sec. at 1
KHz. Powered by 14 pole synchronous
motor driving a precision ground rubber
belt. Available as chassis, or easily
assembled kit.

BD2 The unit that enables you to
assemble a quality system at a budget
price. Incorporates all the features of the
BD1, and has high precision Connoisseur
SAU2 tonearm, inbuilt hydraulic cueing
control, stop-start switch, chassis or
compact base with cover
SAU2 PICKUP ARM

Neat, functional, robust. Precision
gimbal bearings, anti-skating, low inertia.
Balance 0-6 grams for setting playing
weight. Lift /lowering device, damped for
gentle lowering action.

To: INTERNATIONAL DYNAMICS
(Agencies) P/ L.,
P.O. Box 205, Cheitenham, Vic. 3192

Please send information on

B o o s e s S s
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button if it were depressed.

_The purpose of D1 and D2 is to re-set the
flip-flop into the “red” mode after each play.
As mentioned earlier, D1 is connected directly
to the 12 volt source via the “Play 1” button
when this is depressed. This diode is then
forward biased, and introduces a positive-going
pulse, limited by the series 82K resistor, to the
base circuit of TR3.

When the green lamp is illuminated (ie, after
the countdown), TR3’s base circuit is “low”,
and will thus accept a positive-going trigger
pulse from either “Play 1” or “Play 2" via the
diodes D1 or D2 and the 82K resistor. When
the positive- going pulse arrives, the state of the
flip-flop will be reversed — TR2 cut off and
TR3 saturated.

As well as switching the lamps back to the
“red” mode, the fact that TR2 is cut off means
that its collector moves towards the positive
rail potential (12V), taking the SCS anode gate
up proportionally with it. Thus the SCS is
restored to its original condition, whereby the
timing cycle can re-commence.

In the event that the system is unattended
when the timer switches from red to green, and
neither play button is pressed, the system will
remain in the green mode indefinitely. To reset
it for another pair of contestants it will be
necessary to press one of the play buttons,

PARTS AND MATERIALS LIST:
2 Wooden stools or chairs (see text).
2 12 volt ignition coils.
2 6 volt lantern batteries (Eveready 509 or
similar).
2 Miniature 4 pin speaker sockets,
matching plugs.
2 Pushbutton switches (normally open).
1 Single pole toggle switch.
2 Indicator lamps, one red, one green (see
text).
1 Carrying case with handle.
2 FX2238 pot core halves.
1 DT2178 bobbin.
20z 34 B&S double tough enamel copper wire.
loz 28 B&S double tough enamel copper wire.
2 BTI01-300R or simifar thyristors.
2 BFY53, 2N3568, AY8139 or similar.
4 BC108, BC208, TT108 or similar.
1 BRY39 or 3N81.
11 BA100, OA202, or similar small signal
diode.
1 INI14003, BY126-150 or similar silicon
rectifier diode.

RESISTORS (Y2 watt, unless specified):
1 6.8M

with

2 4.7K
1 IM 1 3.9K
1 82K 6 2.2K
2 10K 1 1K
3 6.8K 2 470 ohm
2 5.6K 2 33 ohm
CAPACITORS (Polyester 160V  unless
specified):
1 100uF 16V W electrolytic. | 0.27uF.
1 2uF 150V W electrolytic. 1 0.1uF.
1 2uF (or 2.2uF). 2 0.01uF.
1 1uF.
1 Piece Veroboard (0.15in), 5'in x 2 sin.
8yds brown figure 8 power flex.

12 yds white figure 8 power flex.

8 yds 4mm plastic sleeving.

Hookup wire, nuts, bolts, packing strap, flat
head nails aluminium foil strip, etc.

NOTE: Resistor wattage ratings and capacitor
voltage ratings are those used for our
prototype. Components with higher ratings
may generally be. used providing they are
physically compatible. Components with lower
ratings may also be used in some cases,
provided the ratings are not exceeded.

T



being careful not to deliver an unwarranted
shock to any contestant who may be already
seated.

At this point, it should be fairly obvious as
to how the game is played.

We have two opponents “A” and “B” seated
on their respective chairs or stools. If we
assume that the timer is timing out (the RED
indicator illuminated), the trigger circuit of
*A’s” chair will be operable by “A’s” button
(of “B” with “B’s” button). If, during this
period, “A” or “B” depresses his button, the
player responsible will receive the charge —
with the appropriate surprised reaction!

If either contestant does not trigger the
system before the timer times out, the flip-flop,
through the diode network, will arm “A’s”
trigger button with “B’s” trigger circuit, and
vice versa. Whoever triggers the system first
will have the delight of seeing his opponent
stand to attention in no uncertain manner!

Although we have nominated currently
available transistor types, there is no reason
why some experiment cannot be done with
disposal “computer” types readily obtainable
for a moderate cost from various sources.
NPN silicon types are preferable, but NPN
germanium types would probably work just as
well. Suitable diodes could also come from the
same source.

The main disadvantage of using computer
transistors is that more often than not, the
leads on these devices are extremely short, and
extension wires will have to be soldered to
them to make comfortable connection to the
Veroboard circuit board. Similar treatment
may have to be given to the small diodes
extracted from similar boards.

Each seat, in our case, was made from a
robust wooden stool. The legs were shortened
so that the normal seating position was
optimum for a fast stand. Under each of these
a 12 volt automotive ignition coil was mounted
by a simple metal strap made from crating

FOIL STRIPS WOODEN STOOL
\ OR CHAIR
4 i
PRESS

B SUITABLE
~ PLUG

Details of the stool contacts and wiring
associated with them. The ignition coil is
mounted under the seat.

strip. The secondary of each coil is wired to
two aluminium foil strips’ placed about six
inches apart in the sitting area. Connection to
the foil is made by flat headed nails driven
through the stool from the top.

We found that the best source of suitable
ignition coils was a motor wrecking yard. We
paid a dollar each for these, and were
guaranteed exchanges if these were open-
circuit or defective. This is the basis on which
most motor wrecking yards operate for spare
parts. For the low price paid, it was a fair deal.

There is little advantage to be gained in
using new ignition coils, as the money spent on
a pair of new coils will possibly buy all the
components, including the two second-hand
coils. )

sTHON |

CHAIR
BUTTON 2

SCR 2
GATE

SCR |
GATE

GREEN RED LAMPS

SuSSgey §

o HEEE

11

The control circuit is assembled on a piece of veroboard, cut to the pattern shown on the
grey overprint. The location of the components is shown in relation to this pattern, being

viewed from the components side.

Although the layout drawing of one “hot
seat” shows a retaining strap wrapped around
the body of the ignition coil, you may or may
not be able to obtain the coil’s original
mounting clip with the coil. One of our two
coils was equipped with a clip, and one
without. The wrecking yard may include a clip
on each coil only if you ask for it, as most
dealers assume that such coils are bought as

stand-ins for motor vehicles, and that the coils
would be mounted in the clip already in the
vehicle.

A cable runs from each stool to the central
control box. The cable can be made from two
lengths of “figure eight™ flex. preferably in
distinctive colours for ease of identification.
The two lengths may be sheathed in 4mm PVC

(Continued on Page 141)

magnifier

(Division of Stott's

i

Technical Correspondence College Pty. Ltd.)
159 Flinders Lane, Melbourne, Vic., 3000

Please send me full information on the 3-D Magna-Sighter.
| understand that no Sales Representative will call,

L spastenge ey el i

L T T T T T Ty ppppp—p———

For fine detail work
— a hands free

w"m;;

The Magna-Sighter is a precision 3-D binocular
magnifier that leaves your hands completely free
for work. It has hundreds of applications, and is in-
valuable for scientists, technicians, craftsmen, tool-
makers, hobbyists, etc. Slips easily over the head
—over glasses, too. Proved and used by many U.S.
universities, space research bureaux, government
departments and major industrial organisations.
Available in 3 different magnifications. Price $14.00.

MAGNA-SCHTER

For further information send this coupon today:

8 STOTT TECHNICAL SERVICES

MEA271 &

STC170
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If you like our sounds

how about our new looks?

We've just packed up |
our tapes and cassettes
in brand new wrappers.

Easier to see.
Easier to index.

[ SIXTY YEARS IN THE SOUND BUSINESS

4 Goldring magnetic recordig tape.
Every length from 150 feet to 4800 feet.
In 3”, 5” and 7" widths. Acetate, polyester,

and polyester tensilised.

Goldring compact cassettes. Plastic dust-sealed hard
packs with index card easily readable through
transparent lid. 60 or 90 minutes running time.

Available at all Radio Electrical and Hi-Fi Stores.

Distributed by

GOLDRING Engineering (A’asia) Pty Ltd

Canberra 19 Molonglo Mall Fyshwick ACT 2604 Telephone 95 8248
New South Wales 26 Ricketty Street Mascot 2020 Telephone 67 6088
Victoria 162 Pelham Street Carlton 3053 Telephone 347 5177
Queensland 415 Adelaide Street Brisbane 4000 Telephone 2 3247 -
South Australia 207 Flinders Street Adelaide 5000 Telephone 23 3488
West Australia 32 Northwood Street Leederville 6007 Telephone 8 4988

GE.P564©
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RSGB Members
Probe Atmosphere

Radio amateurs working on the VHF bands can play an important part in
extending knowledge of factors affecting propagation. In this article the author, a
member of the British Astronomical Association and the Society for Amateur
Radio Astronomers, describes some of the experiments which he has been able

to perform.

The Earth’s atmosphere has been classified
into layers, extending out from the Earth's
surface, as indicated in figure 1. Generally
speaking, the D, E and F regions are ionised by
the Sun’s rays, and the structure and degree of
ionisation will change at any one point as that
point moves into the night region, and outside
the influence of the Sun.

Approximately 60 miles above the Earth’s
surface lies the E layer, which is an ionospheric
region having considerable influence over
VHF radio signals between 30 and 100MHz.

Normally the E layer will form at sunrise
and disperse at sunset. However, certain types
of solar activity will cause the E layer to form
or break up into patchy clouds of dense
ionisation, thus earning the name sporadic E.

VHF radio receivers can be used to make
useful studies of changes in the E layer and the
troposphere. Results obtained in this way can
be co-related with the results of solar activity
and atmospheric pressure changes.

The accepted range of a radio signal in the
2-, 4 and 6-metre bands under normal
atmospheric conditions is between 50 and 100
miles, but under abnormal conditions such as
sporadic E, or by tropospheric scatter
methods, these signal ranges can be raised by a
power of ten.

To observe changes in the Earth’s
atmosphere by VHF radio simply means that a
comparison is made between the propagation
of known VHF signals under normal and
disturbed conditions.

It is generally accepted that signals between
30MHz and 100MHz are affected by
disturbance to the E layer and signals above
100MHz suffer from changes in the
troposphere. (Figure 1.)

To carry out regular observation, there must
be a permanent low-power signal to look for at

STRATOSPHERE

TROPOSPHERE

any given moment. The Radio Society of Great
Britain and a part of its membership have
helped to fulfil this need by providing a chain
of strategically placed beacon transmitters in
the United Kingdom.

With the knowledge of the terrain and the
distance between the receiving station and the
beacon, the observer can judge the extent of
the prevailing atmospheric conditions.

Troposphere conditions can change rapidly,
as can be seen hourly on a barometer. The
author’s records have frequently shown that
when the atmospheric pressure is above 30in,
and then rises, one can look for a *“tropo
opening” at the point when the pressure starts
to fall.

A typical example of this occurred at the
beginning of May 1970. Reference to the
barograph (figure 2) will show that the
atmospheric pressure rose steadily from
30.05in around noon on April 29 to 30.35in at
noon on May 1. By midnight on May 1, a slight
fall was showing and by noon on May 2 the
pressure was 30.3in remaining steady until
1600 on May 3 when a sharp fall occurred and
by 2000hr the barometer was reading 30.2in
and falling.

It was fortunate that this critical
atmospheric change coincided with a Radio
Society of Great Britain (RSGB) 24-hour VHF
contest which took place on the two-metre
band from 1800 on May 2 to 1800 on May 3.
The slight atmospheric pressure drop which
started 18 hours before the contest had begun
to affect VHF propogation.

During the life of the contest, amateur radio
signals were heard from North Wales to

olland and from France to the north of
England. Around 1800 on May 3, coinciding
with the rapid pressure drop, the two-metre
band opened up and a signal from an amateur

A

)

bounded by the D layer at 40 mile

laver al some “/)4) miles '/' hie
.

wises the

ome 160 miles

45 60

100 200

ALTITUDE - MILES

radio station in Switzerland punched into the
south of England.

The writer conducted a tropo experiment
between June | and August 31, 1969.
Throughout the three-month observation a
comparison was made three times a day
between the barometer reading and the signal
strength of the RSGB two-metre beacon at
Swansea (GB3GW) 130 miles away.

A graph was made at the conclusion of the
experiment and it became obvious that a few
hours betore the pressure was due to fall, the
signal strength of the Swansea beacon
increased.

The first tropo example showed that the two-
metre band opened up at the point when the
high pressure fell, and the second indicated that
there was a lift in conditions a few hours before
the actual drop in pressure.

A combination of these examples took place
in September, 1969. At noon on September
16, the barometer was reading 30.2in. By noon
on the 17th. the pressure had risen to 30.35in,
to remain there for seven days until noon on
the 24th when a rapid fall set in.

Around 1800 on the 22nd. the two-metre

ALWAYS RELY ON R.D.S.

SPECIALS

B’cast tuner, complete in case

Price i $42.80 net
CT500 Multimeter. 20Kohm/
volt, Price - .. _ $14.38 net
H200 Multimeter. 20Kohm/
volt, Price .. __ __ $11.50 net

JEMCO US/100.10 amps AC-
DC with full voltage and OHM

ranges. Price .. __ ._ $29.90
Peak AS.100 100,000 ohm/volt
Price SIS . 1 T Lo
VU Meter. 3" x 23" V.W. scale
Bricer it i s v iiivre - 86701 nak

The Independent Wholesaler

RADIO DESPATCH
SERVICE

Radio and Electrical Distributors

869 GEORGE STREET,
SYDNEY

(Corner George and Harris Streets)
Telephone 211 0816, 211 0191

Open Saturday mornings
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Universily

TEST
EQUIPMENT

MODEL MVA—100 Multimeter
1.6 V.2 0.5-2.5-10-50-250-500-
1000 (100 KQ/V). A.C.V.: 2.5-
10-50-250-1000. D.C.A.: 10 uA-
250 uA-2.5 mA-25mA-250mA-
10A. A.C.A.: 0-10A. Ohms: 20K-
20(6)§(-2M-200M. db —20/0/
+62.

Price each: $35.00 4 15% S.T.

Model MVA-—6 vacuum tube
Voltmeter, AC-DC Volts, 7
ranges to 1.5KV; P.P. volts, 7
ranges to 4KV, db (1mW-600)
10db to + 65 db ohms .2 to
1000M.

Price each: $48.00
+ 15% S.T. :
Also available in Kit Form,

Model MVA—5 Multimeter.

DCV.: 5-25-50-250-500-2.5K
(20KQ/V). A.C.V.: 10-50-100-
500-1000 (10 K2/V). D.C.A.
50 uA-2.5 mA-250 mA. Ohms:
0.6K-6M. db: —20/01422,

Price each: $10.00 4+ 15% S.T.

Automotive Tachometers

* Universal Mounting.

* Illuminated Dial.

* Maximum Rev. Pointer.

* Chromed Bezel.

When ordering please specify:
6,000 or 8,000 RPM-—4, 6 or 8
cylinder—6V or 12V system.

3" Diameter.

Price each $19.50 4 15% S.T.

== T I W = AR

MODEL MV A—4 Multimeter
D.C.V.: 2.5-10-50-250-1000 (20
KQ/V). A.C.V.: 2.5-10-250-1000
(8 KQ/V). D.C.A.: 50uA-2.5 mA-
25 mA-250 mA.

Ohms: 10K-100K-1M-10M.
db, —20/0/ +22, +22/--36.
Price each: $16.00 -- 15% S.T.

Model UC5 5" Oscilloscope.
Vertical: 10mV P.P./cm.

Freq. Range: D.C. to 10 MHz.
Horizontal: 300mV P.P./cm.
Wide Sweep 1Hz to 200 KHz.
Continuously variable.

Price each $250.00 4 15% S.T.

R ST R e e Lot S

Model CT-500 Multimeter
D.CV.: 2.5-10-50-250-500-5K
A.CV.. 10-50-250-500-1K
D.C.A.: 50uA-SmA-50mA-

500mA
Ohms: 12K-120K-1.2M-12M.
db: —20/0/ +62
Price each: $14.00 4 15% S.T.

Model BR8 AC Bridge

Inductance (L) 1xH-111H. 6
Ranges,
Capacitance (C) 10pF-1110u4F. 6
Ranges
Resistance (R) 0.1 Q-111 MQ.
: 6 Ranges
§ Tufllls atio (T) 1/10000-1;

00.
Price each: $55.00 4 15% S.T.

ALL BACKED BY "UNIVERSITY" SALES, SPARE PARTS AND SERVICE

Al test

University Graham
Instruments Pty. Ltd. s

And 32 Canning St.

Nesa. Wb LAUNCESTON Tas. 7250 22 844.
106 Beimore Road,

Talephones: 53 0644 (S lines). SA
Teiex AA22745 RACOM. 33
City Office: Instrol Mi-Fi & Electronics Centre, 91A York Street, Sydney.
victorian Ofthce: 180 York Street, Sth. Melbourne.

Phone 699 1126.

t can be § d at

verwood, N.S$.W, 2210.

ADELAIDE SA S5000. 51 6264.

REPRESENTATIVES:
NEWCASTLE DISTRICT:

Hunter  Engineering  Sales _ Pty
\éld, J s:d Broadmeadow  Road,
roadme. ow.
.":. laartin. and Co. ;Ahzwus;rus. NSW. 2303.
Rg' a5t 5650 one 614321,

PORY KEMBLA DISTRICT:
Hundell Engineering Sales Pty Ltd,
1 Fitzwilllam Street

PORT KEMBLA. 2505. 43 397.
QLD: Gee & Co.. 35 Rallway Ter.
race, ‘Milton. Queensland 36 0344

Compar Distributors Pty Ltd,
Market Street

Also avallable from all leading wholesalers.
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Figure 2. Barometric pressure as recorded over one of the observation periods.

band opened up and remained open until after
the pressure fall on the 24th.

During this 50-hour opening, amateur radio
stations from Germany, Holland, Belgium,
France and the whole of the United Kingdom
were heard. The beacon service proved most
valuable because at any time throughout the
opening a beacon would indicate the extent of
VHF propagation.

The writer, in the south of England, could
hear the Durham beacon throughout the
opening. The late evening of the 22nd found
the beacons at Swansea, Angus, and Essen.
Early the following morning the beacons at
Swansea, Durham, Kiel and Essen were all at
good strength, but by mid-afternoon the two
German beacons had gone and the beacons at
Swansea and Durham were joined by the
French beacon at Brest.

This summary will give an insight into the
value of the beacon service during a
tropospheric opening. The period of enhanced
signal conditions was not confined to the two-
metre amateur band; the Independent
Television stations in band three, and the BBC
FM stations in band 2 were suffering
interference from broadcast stations operating
on similar frequencies hundreds of miles away.

Fortunately, for scientific observation, the
amateur radio fraternity in the United
Kingdom and Iceland have been allocated
700KHz within the four-metre (70MHz) band.
Apart from interstation contacts, the amateurs
have provided four beacons, and a radio
amateur emergency network channel within
their band. A small group of amateur observers
use the amateur part of the four-metre band for
solar and meteor study.

Although the four-metre amateur band is
commercially quiet in the United Kingdom,
several Continental countries use this band for
their national broadcasting. These European
broadcast stations are at such a distance from
the UK that their signals can be heard in the
UK only via aurora, meteor trail reflection, or
sporadic E. This situation means that the four-
metre amateur band is a valuable part of the
frcquency spectrum in which to study three
major atmospheric phenomena.

An intefesting example of E layer
disturbance was observed by the writer on July
6, 1970. At 0700UT, sporadic E was affecting
30MHz to 50MHz, proved by the multitude of
Continental RT and RTTY stations that could
be heard. :

By midday, the E layer had extended its
influence to the BBC FM band and at 1430UT

the writer counted 14 Continental broadcast
stations working between 88 and 98MHz.

A later observation at 1900UT found the
bands open from 30MHz to 90MHz, giving
rise to the usual crop of electronic bleeps
between 30MHz and SOMHz, with interference
to the band 1 BBC television service, plus an
increase of sync pulses around 50MHz.

During the period after 1900UT, the tour-
metre amateur band was impossible to use
owing to the strength. and bandwidth of the
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Continental FM broadcast stations. This
chaotic situation ended abruptly at 20450T
when the reflecting sporadic E changed and the
host of extra radio signals between 30MHz and
90MHz disappeared.

From previous experience of E layer
disturbance, the writer turned his four-metre
beam from south-east to north-west and for the
following hour recorded the signal of the
amateur beacon in Iceland (TF3VHF
70.275MHz). The Iceland beacon radiates a
mere 2% watts and during this final part of the
E layer disturbance the writer was receiving its
signal at 599.
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The Operational

PART 2 OF A 2-PART STOI

In the first part of this article, we discussed
the “ideal amplifier” and its characteristics.
However, there is no such thing as an ideal
amplifier and we must work with things that
exist in the real world. So, how about
applications for the real operational amplifier?
Figure | shows the characteristics of one typical
low-cost op amp (Texas Instruments
SN72709N), which is a member of the famous
709 family.

This device has an open loop gain of 50,000,
an input resistance of 250,000 ohms, an open
loop output impedance of 150 ohms, and one
microampere input offset current with two
millivolts offset voltage at the output. These are
typical specifications for most 709 op amps,
regardless of manufacturer,

The best way to experiment with an
integrated circuit of any kind without damaging
it in soldering and desoldering is to make up a
breadboard similar to that shown in figure 2.
Suitable solder terminals are mounted on a
piece of plastic and the IC is attached to the
board with adhesive with its leads up. Each pin
of the IC is then connected to one of the
terminals. Each terminal is identified as to pin
number or function, and all external
components and circuits are hooked up to the
appropriate terminals,

Another approach is shown in figure 3. Here,
a |4-pin dual in-line socket is mounted on a

Figure 3: If a dual-in-line socket is
mounted on the terminal strip, it can
be wused for round -I/Cs as well.

Amplifier

by RALPH TENNY

In his second article explaining the operation and uses of the
operational amplifier in its modern form as a linear microcircuit or “'IC",
the author gives details of many useful circuit configurations. He also
gives practical advice for the experimenter.

board, with a suitable number of terminals
around the edge. The circuit can then be built up
between the socket leads and the perimeter
terminals. Figure 3 also shows how a round TO-
99 case can be inserted in the socket, with the
pins properly mated. i

Typical Applications. Although only a few
circuits will be described here, they are basic to
all of the many variations that are found in this
and other publications. Note that although
some of the circuits shown here do not have
compensation, it is always necessary to
compensate a 709. This is not true, however, of
some other op amps so the specifications should
always be checked.

Figure 2: A simple approach when using
ICs is to cement them cap down to a
terminal strip, and run wires across to
the terminal lugs for durability.

The two DC voltmeters shown in figure 4
illustrate some interesting points. In both
circuits, the 5000-ohm output resistors can be
changed to affect the basic circuit sensitivity.
For example, making this resistor 1000 ohms
gives both voltmeters full-scale ranges from 0.1
to 100 volts. Circuit A would then have an input
sensitivity of 100,000 ohms per volt, but circuit
B would retain its original 10-megohm input.
Circuit B also has a null balance circuit since the
typical offset of a 709, multiplied by the gain of
100, would produce a significant zero offset on
the meter.

In this case, with the input shorted, the null
offset potentiometer is adjusted to ‘obtain a zero
on the meter. Such a voltmeter would be ideal
not only for solid-state testing (since it has the
necessary low-voltage scale), but also for
vacuum-tube circuits where the DC voltage
could reach 500. i :

A very linear AC voltmeter is shown in figure
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5. In this circuit, diode nonlinearity is minimized
by the high gain of the amplifier. Sensitivity is
the same as that of the meter: that is, 1000 ohms
per volt for a ImA meter. A higher input
impedance can be attained by using an op amp
buffer in front of this circuit.

The current-to-voltage transducer shown in
figure 6 makes use of the current sensitivity of
the op amp to measure very small currents. As
shown, the circuit indicates 1| volt per
microampere and is capable of 0. -microampere
sensitivity. Resistance values for R1 can be
between 100,000 and 10,000,000 ohms to
provide outputs from 10 uA per volt to 0.1 uA
per volt.
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Figure 4: Two approaches to a DC volt-
meter using a 709 op amp device.

The circuit shown in figure 7 is an example of
just how far you can go in creating an ultra-high
input impedance with an op amp. Developed by
NASA, the circuit has an input impedance of
several hundred megohms with an input
capacitance of less than 1 picofarad. The high



ristics of a typical
0 1t This one has a
gain of ut impedance of

000 ohms, and a 150 ohm output

impedance is obtained by positive feedback
through Cl. The input capacitance plus the
capacitance to ground can be cancelled by
adding feedback capacitor C2 and properly
adjusting R1,

The low-frequency response is determined
primarily by C1, for which an electrolytic
capacitor may be used. High-frequency response
is limited by the op amp. With a square wave
applied to the input, potentiometer R1 is
adjusted to obtain a square wave on the output
(similar to making an oscilloscope attenuator
adjustment). The circuit was designed to
amplify a 5-uS pulse coupled through a I-pF

c2
1k
Ly
68pF
IN +
o RI &
IM 500!\1.]
L
Cl
5 out
JuF &
10K 1KS
<>
— s

Figyre 7: A circuit developed by NASA
which has an input impedance of several
hundred megohms and less than 1pF.
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Figure 8: A pair of variable attenuator
circuits. The upper one has an input
resistance of 1000 ohms, while the lower
circuit has a.50 megohm input.

capacitor. The slew rate is approximately 0.5
volt per microsecond.

Two gain-control, or variable-attenuator,
stages are shown in figure 8. Note that two
different input resistances are shown - one very
high, the other low - and that the gain of either
stage can be varied by changing the feedback
circuit. A word of caution: when the feedback
potentiometers are at their minimums, the
effective load on the amplifier is 5000 ohms. Be
sure that the feedback resistors do not *‘use up”
all the available output current,

An interesting use of the op amp is in
frequency-selective networks. With
conventional discrete semiconductor circuits, it
is usually necessary to use large inductors to
perform this operation at low audio frequencies.
In the circuit shown in figure 9, a twin-T filter
(which has a resonance similar to its LC
counterpart), is used in the feedback circuit.
Figure 9 shows the method of calculating the
element values for any frequency.
Unfortunately, the Q of a twin-T filter is rather

DIODES- IN9148
R
T—W—
4O, T
. I? %

METER CURRENT = E/R

Figure 5: A basic circuit for an AC volt-
meter using an op amp. Although the in-
put impedance is only 1000 ohms/volt,
this can be raised by adding a preamp.

= = + (NULLING REQUIRED)
2 QUTPUT = | VOLT/ uAMP
b3 RI
IM
INPUT sepe WWy
(CURRENT ONLY)
5K
—~ 0-ImA

Figure 6: This current-to-voltage circuit
indicates 1 volt for every microamp at
the input, and is capable of at least
0.1 microamp sensitivity.

small in the order of 0.25: but, when
combined with the gain of the op amp, the Q is a
reasonable value. Using an amplifier with a gain
of 10, the Q is 2.5; and with a gain of 40, the Q is
10. Thus an op amp, with a few passive
components, can be used to simulate a bulky,
expensive inductor; and it has the advantages of
a centre frequency and Q that are easily
controlled over a wide frequency range.

Another audio filter, this one generating a
notch at the selected frequency and having a
variable Q, is shown in figure 10. The input to the
positive terminal of the op amp is combined with
feedback through the bridge-T network. The
other input is variable. When the signal levels at
both inputs are equal, there is no output from the
amplifier. System gain is still R2/R1. By
adjusting the “SET" control, a small notch at
the filter frequency is obtained. As the "Q
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When you give the Monarch
A-5000 slide controls and

a beautiful new face, you
also give it anew name.

Introducing the A-5001.
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AP

*80 Watts of Total Music Power (IHF at 8 ohms) *Dual-channel IC Equalizer for perfect
balance *Special Protection Circuit against over-load *Latest all-silicon transistor
circuitry

Here is the successor to the highly rated and
successful Monarch A-5000 Amplifier, of which
Australian Hi Fi Vol. 2 No. 3 stated: “This amplifier is
capable of providing a cleaner transient response than
other amplifiers which may be twice the price”.

By popular demand two significant changes in
design have been made. Tone, volume and balance
controls have been changed to slider types to allow
easier visual identification of their settings. New
massive heat sinks, thermally joined to the chassis have
been fitted, thereby lowering operating temperature and
providing even better stability at high volume levels.

The well-designed and tightly regulated power
supply assures the total music power of 80 watts (IHF)
into 8 ohms. The ability of the power supply is such that
the amplifier runs cool with 30 watts RMS each channel
operation, without causing current drain to any section
of the circuitry even during high level of musical
transients.

The direct coupled driver stage, because of
elimination of transformers, achieves extremely low
distortion. At 25 watts output level the distortion falls as
low as 0.2% to produce the pure clarity of sound.

The special protection circuit is proved to guard the
driver and output transistors against overload or
short-circuit. This is a device to automatically reduce
or cut out input signal when overload or short-circuit
occurs. It is also automatically self-resetting to permit
the amplifier to resume normal operation. An IC
(integrated circuit) of a special type, which contains in
one single unit a complement of both channel
components in equalizer circuit, is used to provide
perfect balance of input for optimum stereo.

Complete array of the front panel controls and
switches offers versatile yet easy-to-operate facilities.
Speaker selection switch provides for operation of
either one or two pairs of speaker systems separately.
or both simultaneously. On the rear panel a
MAGnetic-CERamic switch for choice of phono
cartridge is provided. A continental DIN jack is also
used for convenience for tape recording and playback.

Housed in the oiled walnut wooden cabinet with the
distinctive style of the black panel, the A-5001 fits and
enhances your decor.

Recommended retail price $189.
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ADJUST™ control is brought near the filter
end, the feedback increases, controlling the Q of
the circuit. The frequency is determined by the
values of the filter capacitors and the setting of
the ganged potentiometers.

Performance Limitations. Input limitations
are applicable primarily to follower
configurations, provided, of course, that input
overloads are avoided. The summing junction of
an inverter remains at ground except when fast
voltage spikes or extremely high voltages are
applied. In the first case, feedback is too slow to
protect the summing junction; while in the
second case, the output stage saturates and is
unable to divert the input current.

In followers, the summing junction moves in
step with the input Voltage so that, in some

prases LT

FOR IKHz
R=3.3K
C=05uF

AAA
VW
~|=

“2wRC

Figure 9: A frequency selective network
in the feedback loop of an op amp can
simulate an LC circuit having a high Q
at audio frequencies. Both Q and centre
frequency can be changed easily.

R2

A

Figure 10: An audio filter which permits
continuous adjustments of both Q and
centre frequency via a pair of controls.

circuits, the input must be restricted to 15 volts.
In figure 4B, for example, the divider restricts
the summing junction excursions until the
output stage saturates. The amplifier has a gain
of 100 (101 if the resistor values are exact), and
an input in excess of 0.1 volt would saturate the
amplifier at an output over 10 volts. If a 10-volt
input were allowed, the summing junction
would be driven so high that the input
transistors in the op amp would probably be
destroyed.

Performance limitations having to do with
offset voltage and current are largely
inconvenience factors. External null circuits
balance out offsets over a small range of
ambient temperatures. Offset effects (as well as
open loop gain and input resistance) vary with
ambient temperature, so circuits that must
operate in changing temperatures should be
designed around amplifiers with low offset. Op
amp circuits with low values R1 and R2 are not

I FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A748 1
ELECTRICAL CHARACTERISTICS (V; = £15V, T, = 25°C unless otherwise specified) 122_.
PARAMETERS CONDITIONS MIN TYP. MAX, UNITS
Input Offset Voltage R < 10kg 10 0 10 mv
Input Offset Current 20 20 750 nA
Input Bias Current 80 500 2000 nA
Input Resistance 03 20 05 Mo
Input Capacitance 14 : pF
Large-Signal Voltage Gain R = 2k2, V= 210V 50,000 200,000 12,000
Output Resistance 75 150 Q
Output Short-Circuit Current 25 mA
Power Consumption 50 85 mw
Transient Response (unity gain) V, =20 mV, Ce = 30 pF, R =2k, C <100 pF
Risetime 03 0.3 Hs
Overshoot 5.0 10 %
Slew Rate R =22k 05 V/us
GENERAL DESCRIPTION — The »A748 is a high performance amplifier d on

a single silicon chip, using the Fairchild Planar* epitaxial process. It is intended for a wide range of analog
applications where tayloring of frequency characteristics is desirable. High common mode voltage range and
absence of “latch-up". make the 4A748 ideal for use as a voltage follower. The high gain and wide range of
operating voitages provide superior performance in integrator, summing amplifier, and general feedback appli-
cations. The uA748 is short-circuit protected and has the same pin configuration as the popular wA741
operational amplifier. Unity gain frequency compensation is achieved by means of a single 30 pF capacitor.

709 OFFSET NULL (Y
ABSOLUTE MAXIMUM RATINGS i,
Supply Voltage, 8V *22V INVERTNG O } O outrur
Internal Power Dissipation (Note 1) 500 mwW
Differential Input Voltage 15V +30V
Input Voltage (Note 2) X0V %15V rONATERRT @ T TSLaS
Storage Temperature Range —65°C to +150°C v-
Operating Temperature Range ~55°C to +125°C
Lead Temperature (Soldering, 60 seconds) 300°C SOTE L0 S Cmeiot o e
Output Short-Circuit Duration (Note 3) 5 sec, Indefini

CONNECTION DIAGRAM
(TOP VIEW)

FREQUENCY
COMPENSATION

(6} lmnl applies for case temperatures to 125°, derate linearly at 6.5 mW/*C for ambient temperatures above -+75°C.
(2) For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage.
(3) Short circuit may be to ground or either supply. Rating applies to --125°C case temperature or -+75°C ambient temperature.

Figure 11: A port/on of the specification sheet for the 748 op amp, with
the “worst case” parameters underlined. Also shown are 709 specs.

bothered by offset currents, while circuits with
low closed loop gain suffer little from offset
voltage.

For special applications, where extreme
accuracy and/or stability is needed, it is
important to consider not only the open loop
characteristics of the amplifier, but also the
accuracy and temperature stability of the
external components.

In choosing an amplifier for a given
application, the manufacturer’s specification
sheets should always be consulted.
Unfortunately, these sheets often contain an
amazing amount of information - which may
be confusing to the uninitiated. Figure 11, for
instance, shows part of the information on the
Fairchild uA748 op amp. Note the two columns
headed *“709" which have been added to the

illustration for comparison purposes.

Some of the performance figures have been
underlined. These are “‘worst case” ‘conditions
and should be used in circuit design. Also note
that some specifications are accompanied by
*conditions™ (such as a specified load resistor).
When comparing amplifiers, these conditions
must always be identical. All specifications are
always for the open loop configuration unless
otherwise noted on the sheets.

By now, you should have a pretty good idea
what an operational amplifier is and how it is
used. The next step is to keep your eyes open as
you review the technical literature and be aware
of the wide variety of op amp circuits available.
Then put them to good use. @
(Reprinted from Popular Electronics,
September 1971).
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Tony Fenelon
Wurlitzer organ.
State Theatre,

The “mighty Wurlitzer” pipe organ, little more than a memory to the older
generation, is enjoying a new era of popularity around the Western world.
Ironically, renewed interest in the old pipe Wurlitzer and its lesser known
counterparts is being fostered by the very science that crippled it — by

electronics!

The cinema pipe organ reached the pinnacle
of its popularity toward the end of the silent
film era. A skilled organist, watching the film
from a suitably obscured position could
provide anything from a stirring march to
“Hearts and Flowers”, according to the mood
of the moment, and produce quite an array of
sound effects for good measure.

During the intermission and a featured
segment of the program, the curtains would
close, the console would rise into full view
under the glare of a spotlight and the organist
would play the requests and selections for the
evening.

It is not always realised that, for the
audiences of the day, the big Waurlitzer
represented their only encounter with high
power, high-fidelity, stereo sound.

It was high power, all right: As much as a
pair of ears could take! It was high-fidelity:
The real thing, in fact! It was stereo, with
sound coming from ranks of pipes on both
sides of the proscenium.

It was in vivid contrast to the sound to be
heard from horn speakers, cone speakers and
the early, rather primitive dynamics.

But, of course, “talkies” took over in the
cinema. While the big pipe organs held their
own for a while, they were gradually outdone
for both spectacle and sound, by what
producers could assemble on to a sound film
and reproduce through better projectors and
vastly improved sound amplifying systems.

Once it became clear that the audience was
being satisfied by the spectacle and sound from
the screen, theatre managements began to look
askance at the very considerable cost of
maintaining a complex pipe organ and a highly
paid artist to play it.

All over Australia, as elsewhere, the big
theatre organs gradually fell into disuse and
disrepair and were simply an obstruction when
theatres had to be modernised and restyled for

wide screen presentation. Organs which had
cost many thousands of pounds to buy and
mnstall ended up being sold for a few hundred
dollars to private organ enthusiasts.

They may well have remained as odd-ball
toys for odd-ball enthusiasts had it not been for
the emergence of the electronic organ over the
past few decades.

Compact, and not unduly expensive,
electronic organs are nevertheless capable of
simulating a wide range of sound, from that of
a traditional pipe organ to a cinema organ, plus
a variety of other sounds beyond the scope of
either. Rhythm and sound effects have been
added and the very latest instruments even
incorporate elements from the music
synthesiser concept.

For the non-expert musician, an electronic
organ offers the facility to produce pleasant
sound, even impressive sound, quite out of
proportion to the player’s skill. This is quite an
attraction in itself.

Conversely, however, the number of
electronic organs in use and their accessibility
has made it possible for a large number of
potentially talented musicians to gain
experience on organs as a class of instrument.
In fact, a whole new generation of organists is
very much in evidence who, in the popular field
and semi-serious field at least, exhibit all the
skills — and more — of the older generation.

It is not surprising that such musicians
should seek out and try their skills on the older
style acoustic instruments. Nor is it surprising
that they, and their audiences, should derive a
great deal of pleasure from the sound produced
by hundreds of dispersed and carefully voiced
pipes.

Far from qualifying as “odd-ball”, the
person or the group who can own, house,
maintain and exploit one of the old-style
cinema pipe organs is regarded by many with a
good deal of envy.
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Melbourne)
installed in the Moorabbin
and should be ready for recording soon.

New Lease of Life

For the Old Pipe

WurliTzers

Sfour-manual
similar organ (ex
has been
Town Hall,

For most individual enthusiasts, the closest
they can come to the situation is to own and
play a not-too-expensive electronic organ,
attend an occasional recital — and build up a
collection of the organ recordings they most
fancy.

And this is where this article really started
— with the two-record set reviewed on these
pages.

But how did the cinema organ come into
being?

It would need a much larger volume than
this to do justice to the story but, for a brief
history of the cinema Wurlitzer, we are
indebted to writer Peter Rowe and an article in
“Pertinent” magazine. The article was
published in 1943, at a time when the days of
the Wurlitzer pipe organ were numbered but
before the electronic organ had emerged on a
substantial scale.

Entitled “The Romanticist of The Organ”, it
is reproduced with some deletions in the
interest of brevity:

During the latter part of the last century
arose one of the most interesting figures that
the world of music has seen. Inventor,
telegraphic engineer, musician, choir master,
and revolutionist, Robert Hope Jones left his
mark when he died in 1914 as deeply as any
great revolutionist who ever organised a
complete change.

Hope Jones was not a social reorganiser.
His sphere of revolution was in the world of
organ building. He applied the science of
telegraphy in a modified form, combined with
entirely unorthodox tones to the *“King of
Instruments”.

Hope Jones was an Englishman, born and
educated in England, but he did not suffer from
England’s supposedly national = complex,
conservatism. ¢

His principal tonal laboratory in England
was St John’s Church, Birkenhead — a
handsome example of a good sized parish
church, boasting a fine organ of conventional
or so-called “classic” design — the only kind
of organ then in existence. Such organs graced
hundreds of churches in Europe and America
in those days. :

The influence of what this enterprising
romanticist did to that organ shook the world



of organ builders and started a controversy
amongst the fraternity, which has never yet
been settled.

In all probability organ builders in general
will never give their okay to Hope Jones’
revolutionary reconstryction of the organ. It
had always remained unchangeable in an
“odour of sanctity/. Hope Jones gave it
monkey glands; brought it before the public as
an instrument that could express the whole
gamut of human emctions.

In doing so, though he failed to receive the
support of his fellow organ makers, he did
receive the endorsement of the man in the
street. Overwhelmingly the public responded to
the product of Hope Jones’ brain.

What's all this about? Well — it’s all quite
familiar really; the “Wurlitzer organ™, the
organ which brought organ music to millions
in the world’s cinemas.

Robert Hope Jones, after much experiment,
applied electricity to the heavy task of playing
a large organ.

Originally — and conventionally — the
playing keys had to operate air valves which
admitted air to the pipes. The player had to
provide enough force to operate the valves and
to overcome the stiffness and mass of the
connecting mechanism. After being rebuilt by
Hope Jones the playing keys of the St John's
organ merely had to complete low voltage
electrical circuits.

These circuits in turn energised small electro
magnets which actuated minute air valves,
arranged to act as exhausts to air-motors —
like bellows. These immediately collapsed,
aided by air pressure around them, pulling
open the wind-valves of the pipes and causing
them to speak promptly as soon as the finger
of the player depressed the key.

Hope Jones' successful use of electrical
energy brought many advantages to the player.
The touch of the keys became as light as that
of a fine piano; music could be played much
more rapidly than ever before; rattling and
noise. inescapble results of wear in the old type
of mechanism, disappeared.

Besides this, by a simple arrangement of
multiple switches, any family of pipes could be
played from any set of keys in the organ
allowing a much greater flexibility and the
production of new and unusual tonal effects.

The introduction of electrical control in the
playing console ultimately allowed ingenious
touches to be introduced — tonal changes by
merely exerting greater pressure on the keys,
and effects resembling the plucking of strings,
the notes of a banjo and the tongueing of brass
instruments.

Furthermore the organist, who had
previously been pinned to a position hard up
against the case of his instrument, where he
was unable to hear the full effect of his music,
could now be situated at a distance, angle and
elevation most suited to his convenience. The
key desk or console was connected to the
organ by a flexible cable.

When Hope Jones received permission to
apply his inventions to the St John’s organ he
made the console, which is really nothing more
than a complex switchboard, movable. A
photograph still exists of the inventor sitting
outside the church in the gravel driveway,
playing the organ installed inside.

It was this technique that later made it
possible for theatre organists to be raised from
a pit as they invoked music from organ
chambers situated in the proscenium or ceiling.

Hope Jones also greatly changed the tonal
plan of the organ at St John’s. But his path, like
that of so many revolutionists, was beset by
much bitter opposition from musical purists, as
indicated by the fact that the St John’s organ
has since been rebuilt on conservative lines, the
electric action removed. It is, however, to be
noted that many who tried it were loud in their

FROM ORGANIST TONY FENELON

Dear Mr Williams,

| have been meaning to write to you for
some time now to thank you for the
wonderful reviews you have given my
recordings in “Electronics Australia”. [
have subscribed to “Electronics Australia"
since it was well back in the years of
“Radio and Hobbies" and still find it the
best and most comprehensive magazine on
electronics available here.

It is gratifying to see from your reviews
that you are a pipe organ fan and that so
many recordings are reviewed in your
columns. Unfortunately here in Melbourne
the only recordable instrument at the
moment is the Dendy 3/15 Wurlitzer,
although the newly installed 4/21 Wurlitzer
(ex-State Theatre, Melbourne) in the
Moorabbin Town Hall should be ready for
recording very soon. It will have a sound
very similar to that of Melbourne’s Regent
Theatre organ.

Incidentally, for your interest, the Dendy
recording “Tony'’ which you reviewed was
recorded with a Tandberg Model 62X using
two Neumann U87 condenser mikes, two
U47s and a stereo mixer based on an
“Electronics Australia” design. (That
recording session ended at 5 am one
morning!)

As you may know, one of our most
talented visiting overseas organists was
Lyn Larsen. Lyn lives in California, this
being probably the hub of all theatre pipe
organ activity in the States. During Lyn's

THE RECORD REVIEWED

LYN LARSEN IN CONCERT, with Guest
Artists Tony Fenelon and Julie Raines.
The Dendy Theatre Organ. Stereo,
Concept, CRS-3101.

| don’t imagine that enthusiasts of the
popular organ will need to much convincing
to invest in this new two-record set.

Lyn Larsen is a very gifted young
American organist, who made this
recording while on his second visit to
Australia. It is a straightforward concert

performance, recorded before a full
audience at the Dendy Theatre in
Melbourne. The applause and the

atmosphere of the audience has been
retained, even to the segment on side 3
where Lyn Larsen calls for, and plays,
numbers nominated by an enthusiastic
group in the gallery.

He gives the full traditional theatre
treatment to 15 solo numbers including:
Strike Up The Band — San Francisco
Medley — She Didn’t Say Yes — Fantasy
Suite (his own composition) — Cry Me A
River — Moon Song — Begin The Beguine
— Moonlight And Roses — Blaze Away —
Over The Rainbow — Bugler’s Holiday —

PEEETIE T i "

last tour of Australia he was fortunately
able to record one of his Sunday afternoon
concerts at the Dendy Theatre. These
concerts were extremely popular in
Melbourne and were always packed out.

From the tapes a 2-record set was
produced entitled LYN LARSEN “IN
CONCERT”. Although | am under contract
to Festival | had their permission to appear
as guest artist on this recording as a
pianist. Also on the program was Julie
Raines, a most talented harpist and winner
of Showcase 69. In all, the “live-in" concert
atmosphere has been preserved on disc as
a response to many requests here in
Melbourne. It is produced on a new label,
Concept, which was formed jointly by my
wife Kaye and Lyn Larsen during the
latter’s stay in Australia with the purpose of
producing ‘live’ in-concert theatre
recordings.

We are taking the liberty to send you a
copy of the recording as we would be very
interested in your opinion. These records
are available from Concept Records, 6
Carrington Street, North Balwyn, Vic 3104
and the only Sydney outlet is Winton Music
Centre, Shop 4, 83 York Street. The price
of the recording is $10.95 plus 65c postage.

We hope you enjoy the recording and,
once again, thank you for a wonderful
magazine.

Yours sincerely,
Tony Fenelon.

I'll See You Again.

Harpist Julie Raines won Showcase 69,
travelled to EXPO with the Australian Youth
Orchestra, won the ABC Vocals and
Instrumentals Award and qualified for a
world trip which is not a bad
performance for a 17-year-old girl! Using
more than the usual number of hands
(surely) she steals the show with three
numbers, backed by organ: At The
Fountain — Song In The Night — Harping
On A Harp.

Steals the show, that is, until Tony
Fenelon at the grand piano teams with Lyn
Larsen on organ to do “Ghost Riders In The
Sky”’ and ‘“Theme From The Apartment".

No wonder the audience reacted as if
they had really got their money's worth.

Technically, the sound is clean and well
balanced, with just a suggestion of system
and perhaps organ noise behind the quieter
passages. Technically, the outstanding
characteristic of the album is the bass
content, which can really make the floor
throb. It doesn’'t come much heavier or
more fundamental than what Lyn Larsen
has coaxed from the Dendy organ.
(W.N.W.)

praises of its ease in playing.

The original Hope Jones’ actions are still
preserved amongst the archives of St John’s
and are « monument to the skill and pioneer
spirit of the “Romanticist of the Organ”.

So great was opposition to the Hope Jones,
idea ot applying electricity to the organ and to
his tonal novelties that he was eventually
forced to make his home in America.

There the musical inventor and dreamer
(incidentally a hopeless businessman) after
sending two small organ builders bankrupt and
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stranding himself on the rocks, managed to
interest “Rudy” Wourlitzer, -head of one of
America’s greatest instrument building houses,
in his apparently impossible scheme of
marketing an organ which would appeal to the
masses; an organ capable of rendering popular
songs and dance music.

Wourlitzer, a shrewd businessman, con-
sidered, saw possibilities, and entered whole-
heartedly into the scheme. He placed at Hope
Jones’ disposal the necessary capital to develop
his ideas on a grand scale, a thing which the
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Listening
to music in the home

When we listen we become engrossed in the
music and, with good equipment, we can often
obtain the same satisfaction that we would enjoy
in the concert hall. Of course, there are
differences between the real and the reproduced.
Many of these we recognise as such; we come
to terms with them and they do not intrude.

More serious perhaps are the distortions which
we do not consciously notice but which are
nevertheless continuously producing a
contradiction between the actual and the
imagined. They produce listening fatigue, a
condition detrimental to the true objective. These
distortions have little to do with the popular
conceptions of HI-Fl or LO-FI sound ; on the
other hand they have much to do with good or
bad engineering.

QUAD

for the closest approach to
the original sound

For details of Quad equipment, post this coupon to the Sole
Australian Distributor:

British Merchandising Pty. Ltd.

49-51 York St., Sydney 2000

Telephone 29-1571
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inventor himself had never been able to achieve
previously.

He was allowed to hire the finest workmen,
was installed in a factory with his team of
experts and supplied with every device
necessary to carry out his research work and
organ building.

Month after month slipped by as Hope
Jones and his men laboured to produce an
instrument embodying his unique tonal ideas
and mechanical changes; time after time
Waurlitzer was approached for his final okay to
set the wheels of production going.

World famous organists were called in to try
the instrument; day after day they played.
noted faults and suggested possible
improvements. Time after time the
manufacturer refused his okay and further
changes and adjustments were made, until at
last he was satisfied and the Hope Jones unit
orchestra went into production, to be known to
the public as the Wurlitzer organ.

Hope Jones never lived to see the full
fruition of his schemes, for he died in 1914,
when few “Wurlitzers™ had come into use. It
was not until several years later that the
managements of theatre concerns came to
realise their value. Then as the great deluxe
theatres were built the Hope Jones organs were
installed throughout the civised world.

The Wourlitzer-Hope Jones’ combination
evolved many schemes to improve their
organs. All mechanical parts were standardised
and are interchangedble, an unheard of breach
of organ building etiquette. Each model was
also standardised, making mass production
possible and making maintenance very simple.

So highly devlioped was the design arrived at
before marketing began that it has
subsequently been altered very little — yet
Waurlitzer organs have been notable for their
mechanical reliability and ease of playing.
Large quantities of sterling silver were used in
the electrical contacts to minimise electrical
problems.

In fact, most organ builders have since
adopted the Hope Jones’ method of using
electricity to lighten the organist’s task and
enable him to play every kind of music from a
Jjig to an anthem.

The Wurlitzer design, as has been stated,
has stood unaltered for a quarter of a century,
yet these organs handle the most extravagant
of modern music with the same facility that
they rendered the popular tunes of Hope Jones’
day.

(EDITORIAL NOTE: This last paragraph
and what follows was written in 1943 — as
indicated earlier.)

Electronics certainly stands as a possible
rival in the “swing™ field, but in all other kinds
of music is sadly deficient. When a perfect
electronic organ is produced there is little
doubt that the house of Wurlitzer will be in the
lead. Experiments have been carried out, but
the time for old man Rudy to give the “okay
to run’ has not yet come.

Present electronic substitutes have proved
no more than a very poor caricature of organ
tone. The price of such instruments at present
is only a fraction ‘of the.smallest Wurlitzer.
Waurlitzer prices are high in comparison with
the most expensive straight organs, but
Waurlitzer offers an instrument which has a
very high order of performance and is the acme
of convenience to the player, repair man and
tuner, built from the best materials the world
can offer. :

Hope Jones, dreamer of dreams, in revolt
against accepted practices, dealer in the
unthinkable, as far as the purists views are
concerned, was the brains responsible for the
production of this successful but controversial
instrument.

He split the organ world into two schools.
Many builders followed him in part, but to him,

Developed jointly by North American
Rockwell and the Allen Organ Company,
this new instrument uses a computer and
digital coding to construct a wide variety

of waveshapes or ‘“‘voices” .

aided by the capital and business ability of
Rudy Waurlitzer, goes the honour of having
brought romance and all the other human
emotions into organ music.

Almost unknown to the public who enjoy
the fruits of his genius he missed the glamour
which he created. and the pleasure which has
thrilled millions of happy picturegoers.

TO 1971 AGAIN

Big pipe organs, classical, popular and
“hybird” still provide the standards to be
simulated. However, it is no longer valid to
dismiss electronic organs as “sadly deficient”.
Such has been the acceptance of electronic
organs for home, church, club and concert use
that the Wurlitzer Company now maintains
huge manufacturing plants throughout the
world to keep pace with the demand.

In so doing, they share the market with
many other manufacturers producing a range
of instruments from scaled-down utilitarian
models to full recital standards.

These latter instruments can simulate with
remarkable accuracy the sound of popular or
classical pipe organs to a degree where, in
certain environments and with certain types of
music, it is extremely difficult to pick one from
the other by sound alone. But the vital point is
that people and organisations that could not
possibly aftord or accommodate a pipe
instrument can instal and enjoy its electronic
counterpart.

However, while designers readily concede
that an electronic organ should be able to
provide realistic organ-like music, this is by no
means a terminal objective. Techniques
borrowed from computer technology are
making it possible to synthesise sounds and
effects outside those obtained by traditional
means.

The latest model Wurlitzer, the Orbit Model
111 is a three-manual instrument with
conventional organ voices and facilities. But
the top manual gives access to a whole array of
synthesiser circuitry, allowing the organist to
produce sounds and effects of quite unique
character.

In fact, it would appear that synthesiser
facilities are going to be featured in at least the
prestige models in the major brands.
Australian ~ Musical  Industries  recently
announced a new Lowrey organ, the
“symphoniser”, while the Allen Organ
Company is apparently investigating the

possibility of synthesising both traditional and
non-traditional sounds.

FOOTNOTE: The Lyn Larsen 2-record
album can be obtained from the address given
in the review. NSW readers can alternatively
obtain it from Winton Music Centre, 83 York
St, Sydney, 2000. @

PARRAMATTA .. 635 6037

THE WORLD’S FINEST
ELECTRONIC ORGANS

There's a whole new exciting WURLITZER organ range from
small, versatile home models to church, cathedral and full
recital models. There's only ONE WurliTzer — THE WurliTzer.
The world's finest fully-transistorised electronic organ range!

PRICED FROM $1,195 to $8,000
WADSWORTH - STAMFORD

Sole WurliTzer Importers

CHATSWOOD ... 419 2158
BT S L e

BANKSTOWN .. 709 6760
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Already discerning
enthusiasts have set

fwo recently released
Andit's not

Both Sansui products . . . the Model 210A stereo tuner/ amplifier and the
Model AU-101 stereo control amplifier...offer extraordinary value for money.
In terms of sheer performance no other similarly priced amplifier available
in Australia today can match or surpass the 210A or the AU-101,

including some products twice the Sansui price.

SANSUI MODEL AU-101 STEREO AMPLIFIER

Two leading Australian electronics magazines have
reviewed the all low-noise silicon transistor Sansui
Model AU-101. “Electronics Australia” (August,
1971) says . . . “the best comment we can make
about the AU-101 is that few amplifiers, regardless
of price, give an overall test result as good as this.
This makes it a real bargain at the very reasonable
price of $138". “Electronics Today” (May, 1971)
says . .. “Surprise Packet”’ . . . “Performance of
the Sansui AU-101 belies its low price” ... ‘The
hum and noise performance are both very good and
better than most other amplifiers at twice the price”
... "The Sansui AU-101 is a very good buy,
particularly at the price”.

There you are . . . unbiased comments from two
leading publications. What precisely does the
Sansui AU-101 offer? Look at these specifications!

AU-101 Specifications:— ® Music power: 50 watts at

4 ohms, 44 watts at 8 ohms. ® R.M.S. power: 36 watts at

4 ohms, 30 watts at 8 ohms. ® Total harmonic distortion:
Less than 0.8% at rated output. ® Frequency response:
20-60,000 Hz. = 2 dB. ® Channel separation: Better than
45 dB. ® Input sensitivity: 3 mV. (Magnetic cartridge),
4mV, (Microphone), 200 mV. (Auxiliary and Tape Recorder).
® Dimensions: 76” x 11” x 4%". ® Price: $138* (Suggested
list price inc. sales tax).

Stwoon GrayPeyLed,

Suginami-ku, Tckyo, Japan.
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SANSUI MODEL 210A STEREO TUNER/AMPLIFIER
The recommended list price of the Model 210A
stereo tuner/amplifier is only $185*. Power output
is 34 watts music power into 4 ohm speaker systems
or 22 watts R.M.S. Frequency response is
25-30,000 Hz. =2 dB. and extends well beyond this
figure. Sensitivity of the power amplifier suits
magnetic cartridges at 3 mV. and 180 mV. sensitivity
caters for auxiliary inputs and tape recorders.

An easily read panoramic tuning dial simplifies
selection of radio stations on AM/MW or AM/SW
bands; a signal strength meter operates on the

AM band. Selectivity is an almost unbelievable

40 dB. making the 210A the most selective receiver
Sansui has ever made. This radically improved

_ selectivity is directly attributable to Sansui’s use of

two ceramic filters each with two filter elements

in the 210A’s |.F. amplifier section. A whistle filter
eliminates unpleasant interference and noise on
weak AM stations. Every desirable control is
provided in the Sansui 210A . . . a DIN socket for
tape recorders, headphone jack, flexible bass and
treble controls, a direct tape monitor switch,
loudness control and clearly marked selector switch.

When you call at your franchised Simon Gray
dealer to hear the Sansui 210A, listen critically.
You'll be agreeably surprised with the audible
difference Sansui quality makes. Only Sansui —
Japan’s leading audio only manufacturer — could
design and manufacture an outstanding stereo
tuner/amplifier expressly for Australian conditions
and keep the price down to only $185*!

Call and see your Simon Gray dealer!

*IMPORTANT: Prices quoted in this advertisement are
suggested consumer prices only.

Sansui Distributors: Australia, excluding W.A.: Simon Gray Pty. Ltd. Head Office: 28 Elizabeth Street, Melbourne.
3000. Tel. 63 8101*. Telex: 31904. Sydney Office: 53 Victoria Avenue, Chatswood. N.S.W. 2067. Tel. 40 4522*.
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. 2609. Tel. 95 6526. Adelaide Office: 301 South Terrace, Adel-
aide, S.A. 5000. Tel. 23 6219. N.T.: Pfitzner's Music House, Smith Street, Darwin. 5790. Tel. 3801. Qld.: Sydney
G. Hughes, 154-158 Arthur Street, New Farm, Brisbane. 4005. Tel. 58 1422. Tas.: K. W. McCulloch Pty. Ltd.,
57 George Street, Launceston. 7250. Tel. 2 5322. W.A. Distributors: Carlyle & Co. Pty. Ltd., 1-9 Milligan Street,
Perth. 6000. Tel. 22 0191. Sansui equipment is manufactured by: Sansui Electric Co. Ltd;, 14-1, 2-chome, Izumi,




Australian stereo
new sales records for

SANSUI AMPLIFIERS.
surprising.

Simon Gray Pty. Ltd., i
| 28 Elizabeth Street, {
Melbourne, 3000. |

Please send me complete techni-

|cn| details on the Sansui Model |
210A/AU-101 and the name of my

ASk for fu” deta"s. Izz::::t Simon Gray franchised l
Send the coupon |

I
right away and IZQ:::ESS ; 1
we’ll send you all Boati okl l

S e : the facts! s I i
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Conducted by Neville Williams

Making Bing Crosby years younger

The above headline has nothing to do with a toupee or with monkey
glands. It has everything to do with an un-named recording engineer who,
according to a correspondent, has fiddled the speed of a Bing Crosby
recording to make the ageing artist sound younger, more “with it”. Comes
the problem: How can Bing be restored to his former self?

Rejuvenating (and dejuvenating) Bing Crosby
is one of the more colourful aspects of a letter to
hand from a Tasmanian reader.

He sees as a major problem something that
few other people seem to worry their head
about: disturbing changes in tempo (and
presumably pitch) when music is deliberately or
accidentally speeded up or slowed down during
the overall record /play process.

He sees the problem as being of such
magnitude that all quality disc and tape players
should be provided with facilities to vary the
speed over a substantial range.

In the process of getting his point across, he
raises some interesting side issues.

What do other readers. think about his
problem? Is it real or is it imaginary?

Dear Sir,

Although | have not been endowed with the
sense of perfect musical pitch, I am frequently
bothered by incorrect speeds in recording and
reproduction.

If you complain to anyone in the business
that a recording sounds too fast or too slow,
they will reluctantly admit that there is a slight
error and that it has apparently been created by
the recording engineer for reasons best known
to himself.

Back in the days of the wind-up gramophone,
recording techniques were so haphazard that
even the cheapest gramophone featured speed
regulation. Right or wrong, you could set the
disc speed 1o your own taste.

With the advent of motor-driven turntables,
everyone stressed constant speed as a desirable
feature. At The Audio Fair in London, last
October, I could only find two turntables that
gave speed control, a Thorens and a Goldring.

The same thing applies to tape. Most tape
recorders sold are of the belt-driven variety and
vou would be struggling 10 find two that are at
the correct speed. If you want constant and
correct speed vou need a recorder with three
motors, plus a special imported gadget to
regulate the motor speed. Even this doesn't
always give sufficient speed variation and the
tape has to be put through at least twice. I have
been told that, in Hong Kong it i§ now possible
to buy a SONY recorder which has speed
control.

Perhaps 1| should explain the problem in
more specific terms.

Some yvears ago, Capitol issued a recording of
Peggy Lee titled "Latin a la Lee”, in which she
was accompanied with simple rhythmic

arrangements by Billy May's Orchestra.

Some time later, MGM issued a recording of
Bing Crosby titled "El Senor Bing'' on which he
was also accompanied by Billy May using the
same type of orchestration. But something was
wrong.

The beat was much too fast for any singer
and the orchestra sound level dominated the
voice level. Apparently the sound engineer had
tried to raise Bing's elderly baritone by
speeding up the recording and altering the
balance between the voice and the orchestra.

With the equipment now available, the
recording can be slowed down, which brings the
voice forward and slows the rhythmic beat 1o
something like that heard in the Peggy Lee
album.

Another instance of speed alteration can be
detected on the Capitol album ‘‘The Great
Country Hits'!, again by Bing Crosby. This time,
the voice sounds as though Bing had a cold and

Service oscilloscopes

Dear Sir,

| refer to the August 1971 issue of
“Electronics Australia” and in particular to
page 65 under the title “The Serviceman''.

Within the text of this article, on page 67,
is the following statement: “Granted, one
needs a CRO capable of working up to a
couple of MHz but this is not nearly the
problem today that once it was. Imported
units with this order of performance are
available for quite reasonable prices.
Considering their value in other spheres,
such an outlay is not hard to justify”.

As the largest manufacturers of quality
cathode-ray oscilloscopes in Australia, we
applaud you for promoting the sentiment
that a low-cost cathode-ray oscilloscope is
a need for servicemen today. However, we
take very strong exception to the
implication that such equipment is available
only as an imported item.

| would refer you to our advertisement,
which appeared in the same issue on page
44, which shows our model bwd 509A
cathode-ray oscilloscope, which would
adequately meet the requirements of radio
servicemen.

D. R. H. .lohnstone, Marketing Manager
BWD Electronics Pty Ltd.
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the orchestrations seem slightly slow. But if you
listen to the Capitol tape of the same recording,
it sounds better because it has been recorded at
the correct speed, without any attempt to make
Bing sound “‘country style".
Does anyone complain about the sound when
a television station speeds up a film to allow
time for the commercials? I have heard that
ABC Television does not have this speed-up
Jacility, so if the film happens to be slow it
remains so.
(H. H., Burnie, Tas.)

This is one of those letters that one could not
possibly read with detachment.

Right at the outset, H.H. says that he lays no
claim to a sense of perfect pitch. This is an
important statement in view of the remainder of
the letter.

Some years ago, there was quite a bit of
discussion in these columns about claims that
certain people possess “‘perfect” or “absolute”
pitch. The implication usually is that they have
inherited some kind of a biological reference
which is perfectly attuned to the international
standard musical pitch.

If they hear a series of notes or chords played
on the piano, they can identify them without
difficulty.

They are ill at ease if a piece of music is
played above or below standard pitch, no matter
how commendable the performance may be in
other respects.

Unfortunately for the validity of the
“inherited”” argument, musical pitch is quite an
arbitrary thing and has been the subject of
debates and decisions through the years.
Presumably people now living and allegedly
blessed with “perfect pitch’ would have been
most miserable in other years, when pitch was as
low as A =424Hz or as high as A =455.5Hz, as
against the current figure A =440Hz.

To be sure, some people do have an uncanny
sense of pitch but it is much more logical to
attribute it to aptitude, memory and training
than to some mysterious kind of biological
resonance.

Most of us have met fitters and carpenters
able to judge measurements with uncanny
accuracy but I cannot recall this quality ever
being attributed to “perfect distance”.

However, enough about that in the present
context. H.H. says that he does not possess this
attribute and is apparently not worried by its
implications. Rather would his judgments seem
to be based on a highly developed sense of
tempo and rhythm.

Developing this theme, he has a lot to say
about the speed of certain records, the
adjustment facilities that were “‘featured” on
older turntables and the implied 'benefits that
were to be derived from these adjustments.

As a lad, 1 was reasonably familiar with
spring-driven turntables and their traditional
governor-type speed control. When [ entered
the industry a little later, electric motors had
taken over but they relied, with very rare
exceptions, on the same type of governor
mechanism.

At the time, it did not seem that there were
any subtle reasons for this. With spring-driven
motors, there was really no alternative and, with
the substitution of an electric motor. ‘the
technique simply carried over.

When setting up or servicing a radiogram of
the period, a routine task was to adjust the
governor mechanism to produce an exact
78rpm, as indicated by a stroboscope, and to set
the lever so that the pointer was at the
appropriate place on the speed scale.

There was no thought of removing the lever or
of presetting the governor adjustment because it
was assumed that’ the speed would creep (and
need adjustment) due to gradual wear of the felt
rubbing block



Dear Sir,

| was interested to read the enlightening
article “Spook-Easy” in your September
issue by my very good friend Tung N.
Chique.

| was disappointed, however, that he did
not mention the secrecy provisions of the
Wireless Telegraphy Act, or how these
would apply to the types of messages being
considered. .

The Act states, in effect, that any
operator who intercepts a message not
intended for his station must not make use
of such a message, reveal its contehts or
even reveal the existence of the message.

Where does this put Mr Raudive, and
others making similar experiments?

It is necessary, of course, to decide
whether such messages can be regarded
as broadcast transmissions, or whether
they are private messages, addressed to
individuals or specific groups of individuals.

From the references | have been able to
consult it would appear that, apart from an
occasional public minded spirit who

_ RAUDIVE, COPYRIGHT AND THE W/T ACT

broadcasts warnings of impenaing
disasters, almost all such transmissions are
directed to individuals. Indeed, it is a
common procedure for the spirit to call the
wanted party by name.

From this it would appear that Mr
Raudive and others are transgressing the
Wireless Telegraphy Act in a most blatant
manner.

On top of that they have recorded the
messages without the express permission
of the party at the other end of the circuit,
or without superimposing the necessary
pips every 20 seconds, as required by the
regulations.

Which brings us to another point: What
about copyright, and the requirements of
Actor's Equity?

| don't profess to know a great deal
about this aspect of the subject, but | do
feel that there is a good chance that they
have transgressed here also.

Yours faithfully,
Joe Kerr.

As far as the industry was concerned, the
speed adjustment was seen as a mechanical
necessity rather than an operator facility.

What about the attitude in those days of
rotational speed when cutting master discs? Was
the equipment subject to major error? Were
recording engineers notably careless? Were they
given to manipulating speed to change the
character of a performance?

In asking these questions, it is necessary to
add that our correspondent is not digging too
far back into the past — certainly not into the
pre-electric era.

Without having made a specific study of the
subject, my impression is that professional
recording engineers were highly sensitive to the
performance of their turntables -~ many of
them massive, precision, gravity-driven affairs. |
doubt that there would have been too much
room for error, carelessness or deliberate
fiddling.

What is more, with the performance going
straight from microphone to disc master, there
would have been no scope for error or
manipulation in between.

If, in fact, the recordings from at least the
early 1930's were spot-on in terms of speed, the
basic reason for providing an adjustable
governor would have been to keep the replay
motor likewise spot-on — not to allow it to be
set spot-off!

In fact, talking over the whole subject, I was
reminded by a member of the staff that, much
earlier than the period we are talking about, the
Edison Company had displayed a keen
appreciation of the need to set replay speed. |
gather that they issued a pitch pipe and a special
record containing a reference tone. The idea was
to blow the pitch pipe and adjust the speed of the
player until the two tones were the same.

But, to read a letter like the one from H.H. is
sufficient to generate doubts. Are we assuming
too much about the equipment and the
engineers who were responsible for its use? Has
H.H. picked up something that the rest of us
have taken too much for granted?

But the arguments are not without flaws.

H.H. suggests that a Bing Crosby record has
been doctored by speeding up the recording
and altering the balance between voice and
orchestra™.

That certainly could be done if voice and
orchestra had been recorded on sgparate tracks

of a tape master.

But then comes the rub:

H.H. says that slowing the record down
brings the beat back into line and “‘brings the
voice forward”.

Slowing the record will lower the beat and the
pitch but it certainly wont change the balance!

Doubts about the correspondent’s theories
are greatly strengthened by his observations
about films played over television.

Australian television has a very precise
picture rate of 25 per second. The stations have
no option but to present films at this rate rather
than at 24 per second. which would be the
normal figure.

Having been so discriminating about the
replay speed of records. H.H. seems curiously
unaware and unconcerned that all films he
watches over television are played with a speed
error of over 4%

It could be said that he has, in fact, drawn
attention to the speeding-up of films on
television, but has been mislead as to the reason.

Fair enough, but he obviously entertains the
idea that the ABC does not need to speed up
films because they don’t have to make room for
commercials. In fact, he says, “if the film
happens to be slow it remains so0™.

Sorry, H.H. but with currently available
projection equipment and within the framework
of the television standards, no television station
can slow down or speed up the projection rate of
a regular film, even if it wanted to do so!

Well then, was the original exposure rate of
the films likely to have been subject to variation?

With regular sound films of any reasonable
vintage | would be most surprised if they were.
The interlocks for picture and sound equipment
needed to be so elaborate and extensive that one
could hardly imagine engineers arranging all
this and then being negligent in the matter of
frequency.

But, be that as it may, on the matter of ABC
and commercial television stations, H.H. is
vague about a speed variation of just over 4%.

Translated into terms of disc records, this
would amount to 3.1rpm in 78, 1.8rpm in 45,
1.3rpm in 33.

Is H.H. reacting to speed discrepancies less
than this and, if so, why has he been so vague
about film speeds?

Or is he reacting to discrepancies greater than
those mentioned? If so. are examples
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PLAN
YOUR
FUTURE

CHOOSE a career in the field of
ELECTRONICS* — the Nation's most
progressive and fastest expanding
industry. ¢
Advancement in this modern
science demands technical
ability, a sound knowledge of
basic principles and applica-
tions. ¥
YOU can master the subject by
training at the MARCON| SCHOOL
and be ready to grasp the oppor-
tunities that occur in the three
fundamental branches of Radio-
technology.

KNOW
WHERE
YOU'RE

OING

A = APPLIED SERVICING
Comprehensive training in the main-
tenznce and repair of radio and
television receivers offers substan-
tial rewards to competent techni-
cians. Marconi School training covers
all aspects of radio and television
receiver circuit applications, prac-
tical exercises in fault finding and
alignment procedures.

B = BROADCASTING
A thorough and practical grounding
Is available to students in broad-
casting transmitter performance
standards and maintenance tech-
niques, with individual instruction
in station operation ar.d studio con-
trol and testing.

C = COMMUNICATIONS
Combines all the foregoing, together
with radio aids to navigation, mobile
telephony, marine service applica-
tion and international wireless tele-
graph regulations, qualifying the suc-
cessful student for the Common-
wealth Government Certificate of
Proficiency and the Marconi School
Diploma in Radiotechnology.
Classes are conducted at
21 Pier Street, Sydney
(at the foot of Goulburn Street),

Daily: 9.30 a.m. to 4.30 p.m.

Evenings: 6 p.m. to 8.30 p.m.
or by Home-Study Courses (except
practical instruction on equipment)
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Send for training .~!.
syllabus. There is no ebliganon?"~..

NAME .. .
ADDRESS :
the MARCONI SCHOOL of
wireless

G.P.0. Box 2516, s¥dmr
A Setvice of Amalgamated Wireless (Australasia) Ltg
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MAIL ORDER SPECIALS

STOCK CLEARANCE OF SURPLUS CURRENT
PRODUCTION MATERIAL

Mcters—movlng coil

3 x_21ain. 1 MA (2'4 dia cut out) .. $4.00 S:::c'st:regtl_«n"“: Bt sl leroiens
\slgrnlcr Dul Drlves 3 $1.00 :T:::lmrs—b;-éompnsslon 20-220 DF L
Helical 27 M.H.Z. whips P.O.A. ;n‘-)lm:'\e;:d-;-o .IF spaced, suluble tnnsmslgt'e“ra
s o s | GRNRE GYRe TTE Nemn 1w
s et "33 ohm to 10M ohm, 100 asst. $3.00 L shatt A 2R
CasacItors—zléclcltiolytl’cooI1z. IOOIG 40/15, Swltcl::::::s;t type F i =
10/15,'s/15, 1/18 Al c to 60c Rotary wafer 4 pole, 2 position S0c
Cn:%cl“t;:rres;;:gl_y;e: oeo volbiir il ranas:, 0:00 Valve Sockets Standard Octal 20¢

to O. F c to 18¢ Matching Plug with cover and cable clamp 30c

Solder—16 gauge. Shaft exten., insulated, fits '4in shaft 10 for S0c
Activated resin core 60140

Handy Pack—4YD coil PR e [

KIT SETS

— Build your own metal-mineral detector! Similar to famous American goldmaster —
complete kit including waterproof pick-up head, wiring diagram and instructions

AUDIO AMP LIFIER Kl'l‘
(i:m:nits board — 4 transistors, All components includi I peaker, wiring di
tions, $7.
Circuit board only, S0c.

- Bargain, $70.00,

and instruc-

ETERS — LIMIT 3 PER ORDER
All items cash with order — p. and p. 50¢ ~— minimum order value $2.00.
Many other items available — s.a.e, for list.

YOUR ORDER TO:

SATURN RADIO LABORATORIES
37 PICKFORD STREET,
EAST BURWOOD, VIC. 3151

WRITING TO US? Then please note that we have had to revise some of our

Information Service charges. Turn to page 137 for full details.

sufficiently numerous to warrant a whole new
approach to turntable design?

Is it really a technical problem at all? Perhaps
our correspondent is really reacting to the
treatment and tempo adopted for particular
performances by the conductor and is trying to
“fix”* them by juggling the replay speed!

Mention of tape raises a whole new set of
circumstances. It is possible that errors could
occur in transferring from tape to tape prior to
the release recording. It is possible that some
deliberate manipulation could take place.

Whether the speed discrepancies in
professional equipment could account for the
kind of thing that H.H. is complaining about is
another matter, as also is the inclination of
recording engineers to fiddle the speed
deliberately.

With non-professional equipment, the
differences between individual recorders would
be more noticeable and possibly troublesome in
the worst cases.

Our correspondent’s cure for the situation is
to provide all tape recorders with a variable
speed facility, thereby transferring the
responsibility for maintaining correct speed to
the user.

I wonder whether the cure may not in fact
turn out to be worse than the complaint.

In rounding this off, let me add a disturbing
footnote: Elsewhere in the issue, we mentioned
a simple way of varying the speed of a well
known brand of cassette player. It's very
effective for the purpose for which it was done.

But it also reminds one that an increasing
number of recorders are appearing on the
market in which the speed is not dependant on
the mains and the number of poles in a motor.
Rather it is dependant on a control circuit
involving components.

Components can drift! &

—— e ——— — — g

Professional Quality
Amplifier

Modules
POWER AMPLIFIER 001 PREAMPLIFIER 002

Specifications include :— ® Response 15Hz-100KHz.
® RMS Power (per channel) e Inputs: Magnetic 3mV, RIAA.

20 watts into 15 ohms. Crystal / Ceramic 150mV, 1M.
30 watts into 8 ohms. Auxiliary 500mV, 500K .
e Total distortion less than 0.1% e Distortion less than 0.1%
® Response 15Hz-100KHz. ® Bass, treble range416dB at 100Hz
e 7 Silicon transistors, 6 diodes. and 10KHz.
® Fibreglass printed circuit board. ® 6 Transistors, fibreglass board
® PRICE $16.35 + sales tax. ® PRICE $14.56 + sales tax.

CHASSIS (as illustrated) $7.00 + sales tax.

Other components (transformer, pots, switches, etc.)
available at cost price.

AUD"EB AUSTRALIA | ~

P.0. BOX 200, NARRABEEN,
N.S.W. 2101.

FIENEE N GRS AR SR G G A AR
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TUNER 1005

® Suitable for 001 and 002 or any
other amplifier.

Connection by only four wires.
Plug-on connector strip.

Range 520KHz-1800KHz.

Wide audio response.

Complete with dial glass, lamp,
and fibreglass board.

PRICE $24.20 + sales tax.

NN USSR SAEND RIS GRS DARGE SN SRR
Please send details of:— i

[ 001, 002 Modules

D Tuner Modules I

..................... POSYCOde”.....‘...‘
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ESIGN IDEAS

Easily Adjusted Low-Pass Filter
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Of course, not all TVI is the fault of the
receivers. There is still an obligation on the part
of the amateur to keep harmonic and spurious
radiation down, and that usually calls for low
pass filters. While the traditional types, as
given in the handbooks, are usually quite
effective when correctly set up, they are not
always easy to align and check without test
equipment. A design which did not perhaps
receive sufficient attention at the time it was
published (“An Effective Low-Pass Filter”, by

FREQUENCY (MHz)

Glenn R. Walsh, WB6HRM, “QST" January,
1966) is the one shown here. The author
claimed that this type of filter, based on the
insertion-loss concept rather than the more
usual image parameter type offered several
advantages: (1) it uses two less coils for
equivalent stop-band attenuation; (2) it
provides relative freedom in the selection of
frequencies of maximum attenuation; and (3) it
is easy to tune using only a grid-dip meter. His
suggested filter has a 30MHz cutoff with

Simple Regulated Power Supply

Here is a circuit for a simple regulated
power supply. Regulation is achieved by using
a small light bulb rated at 6 volts, .05 amp. The
lamp forms part of a voltage divider network
which controls the forward bias on two
transistors, Although no explanation is put
forward by the contributor, the marked
positive temperature coefficient of the lamp
filament is used for regulation purposes. When
the line voltage falls, the current through the
lamp also falls, with a decrease of resistange.
The forward bias on the transistors is thereby
increased and tends to keep the output voltage
constant.

On the other hand, if the output demand
increases, this tends to cause a voltage drop
from the rectifier and a similar process takes

EM402

AD149, ete.

240V g"l
B

4
15003
3

s
5000 3,
PRESET 2

Meter Calibrator Uses Mercury Cells

This simple item as shown in the circuit, can
be used to calibrate a voltmeter, or to make
periodic checks on the accuracy of a
multimeter. A mercury cell gives very close to
1.35 volts almost throughout its life. The
voltage of three cells in series will then be very
close to 4 volts, 4.05 volts to be more precise,
and this 1s only slightly over one per cent high.
This small discrepancy may be ignored for
most practical purposes, or it may be taken
into account if desired.

Apart from the accuracy of the voltage of
the cells mentioned above, the dccuracy of the
system is largely determined by the 1K
resistors. These should be at least one per cent

COMM. +1V +2v +3Vv +4V

0 9

1K
AAAA
vy

1K 1K 1K
AAAA AAAA AAAA
Yy @Yy Ny

SWITCH o

-——-J<>-~-4| | ||»-+—w-—

tolerance types. The selection of 1K for the
resistors must have a value that is low in
comparison with the series resistance of the
voltmeter being checked, but high enough for
reasonable battery drain.

Five terminals are used for the voltage take-
off points. This’is possibly the simplest method

tuned circuits at 78.1, 40.5 and 47.3MHz
resulting in the attenuation curve reproduced
herewith. Maximum VSWR introduced by the
filter was given as 1.3:1 at 29.7MHz.

To achieve this performance, the usual filter
construction precautions must be taken. Coils
were made from 14 gauge enamelled copper
wire formed on a Y2in diameter mandrel: L1 8
turns; L2, L3 6 turns. When the coils have
been formed, the capacitors C2. C4 and C6 are
soldered across them and initially tuned to
resonance by adjusting the turns spacing until
a GDO indicates resonance at the appropriate
frequencies. The coil/capacitor assemblies are
mounted in the chassis (individually) and again
checked for resonance. Finally, the shunt
capacitors (C1, C3, C5, C7) are soldered into
the filter. The WB6HRM unit was housed in a
Sin x 3in x 2in aluminium box, with aluminium
shields providing isolation between the three
filter sections. Attention was drawn to the need
to secure each shield at eight points to ensure
good isolation, and he also used angle brackets
to reduce leakage from the enclosure, with
paint removed from the edges of the cover to
ensure good metallic contact between
overlapping flanges when the unit is assembled.
WB6HRM pointed out that these precautions
are important in preventing harmonic currents
from reaching the outside surface of the
housing and so by-passing the filter.

(From “Radio Communication™)

place, thereby keeping the output voltage
nearly constant. The converse of each situation
would also be true. We imagine that best
regulation would be achieved with only a small
current flowing through the lamp, before the
point where any glow is apparent from the
filament. Output voltage is adjusted by means
of a 500-ohm potentiometer in the divider
network.

No information is given relating to the
transformer secondary ratings and so this may
be determined by experiment or by any other
means at the disposal of the reader. The one
claim made for this circuit, is that the ripple on
the output is better than 0.5 of 1%. (Submitted
by Ronec Electronics. P.O. Box 26, Balgowlah.
NSW 2093).

but a switch could be used if so desired.
(Editorial comment: For the mercury cells.
Union Carbide Aust Ltd suggest Eveready
type E1 or E640. These retail at $1.10 and 95c.
respectively.)
(Submitted by Mr A. D. Fuller, 406 Pennant
Hills Road, Pennant Hills, NSW 2120.) o]

(HOOSE THE BEST—IT COSTS NO MORF

RESIN CORE SOLDE

for reliable connections

.

0. T. LEMPRIERE & CO. LIMITED. Head Office: 27-41 Bowden Street, Alexandtio, N.S.W.
and ot Melhourne » Brishane « Adeloide « Perth
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C-D Ignition Unit
for 6-volt vehicles

Over the past few years there has been a great amount of interest
concerning capacitor-discharge ignition systems. The systems
described to date have been for 12-volt vehicles. Many readers
have requested information on a 6-volt circuit and this article has

been produced to satisfy requests.

Although cars with 6-volt electrical systems
are no longer being built, there are many 6-volt
vehicles still on the road today. Probably most
are pre-1968 Volkswagens, and when it is
considered how many of these vehicles alone
are still in use, there must be a sizable number
of our readers who are interested in such a
project.

Some readers may regard the installation of
a CDI system on a vehicle such as the VW as a
waste of time and money. After all, the engine
has very modest performance so that any
performance improvements are likely to be
minimal. From the point of view of
acceleration times from 0 to 60mph, this view
is entirely justified. However, the main
improvements are noticeably better engine
smoothness and flexibility, and easier starting,
particularly when the engine is hot. The
improvement in petrol economy will be small,
especially when compared with a.well tuned
car with conventional ignition.

Perhaps the biggest advantage of the CDI
system is reduction in maintenance of
distributor points and spark plugs. Do-it-
yourself enthusiasts will tend to belittle this, but
for the person whose time is strictly limited,
even this reduction is worthwhile.

Design of the unit is straightforward and is
based on a circuit published by the
Applications Laboratory of Standard
Telephones and Cables Ltd. The converter
consists of two silicon NPN power transistors
in a common-collector transformer coupled
oscillator.  Self-starting under full load
conditions is ensured by the inclusion of the
resistor network supplying base current to the
transistors. A full discussion of basic converter
operation was included in “A Capacitor
Discharge Ignition System” published in the
August 1970 issue of “Electronics Australia”,
so we shall not repeat it here.

The square wave voltage impressed across
the primary windings by the transistors
appears across the secondary winding,
multiplied by the turns ratio to around 350
volts, witt a 6-volt input. This is rectified by a
bridge rectifier to charge the I1uF/600VW
“dump” capacitor via the primary of the
ignition coil.

A silicon controlled-rectifier (SCR) is used
to discharge the dump capacitor back via the
coil primary and thus apply tke full capacitor
voltage to the coil. This is “stepped up’’ by the
secondary winding to fire the spark plugs. The
capacitor voltage of around 350 volts is much
higher than that developed inductively in the
coil primary by a conventional ignition system
so that the available “spark energy” is much
higher. In addition, the “rise time” of the
voltage across the plugs is considerably faster
than for conventional ignition so that fouled
plugs are easier to fire.

While the dump capacitor is being
discharged, the converter stops functioning and
does not restart until the SCR reverts to the
“blocking” (or non-conducting) state. The
100uF capacitor across the 100 ohm bias
resistor improves restarting of the converter to
ensure good performance at high spark
repetition rates. The charging time of the dump
capacitor is approximately 3 milliseconds and
the converter frequency around 3KHz.

Since. the dump capacitor is charged very
rapidly, there is a risk that the SCR will be
turned on by the rapid rise time of the voltage
across it — this is so-called “dv/dt switching”.
This tendency is avoided by connecting the
.001uF/2KV ceramic capacitor between anode
and cathode of the SCR and also by the 100
ohm resistor connected between gate and
cathode. The latter component also reduces the
risk of the SCR being turned on by its own
leakage currents.

When the spark repetition rate is low, ie,
when the car is idling, the converter tend to
charge the dump capacitor to much higher
voltages than if the spark rate is higher. This
could be termed the “load regulation” of the
converter and it is improved by the 330K/1W
resistor connected across the SCR. Actually,
the load regulation of the converter is quite
good and the system works satisfactorily at
spark repetition rates up to 300Hz, far higher
than is ever likely to be required on 6-volt
vehicles, as 300 sparks per second is equiva-
lent to 9000rpm with a 4-cylinder motor or
6000rpm with a 6-cylinder motor.

With a 6-volt system, variation of the input
voltage is far more of a problem than load
regulation referred to above. In a typical 6-volt
vehicle the input voltage to the converter could
vary from as low as 4.5 volts when the battery
is almost flat and attempting to crank the

by LEO SIMPSON

motor, to as high as 8 volts when the generator
takes over the battery load at high speed. As it
is, the converter works reliably with input
voltages from 3.5 to 9 volts. It will work with
even higher voltages but there is the danger of
damaging the SCR.

Positive-going trigger pulses are generated
by the distributor points  with the aid of a
simple network consisting of two resistors, a
diode and a capacitor. When the points are
closed, current flows through the 27-ohm
resistor. When they open, the 0.33uF capacitor
is charged up via the 27-ohm resistor and diode
and the charging current triggers the SCR.
When the points close, the capacitor
discharges via the 1.8K resistor.

One of the advantages of solid-state ignition
is that the points are relieved of the arduous
duty of carrying and “breaking” the heavy coil
currents, so that point wear is much reduced.
However, if the current is reduced too much,
the distributor points become fouled by
oxidation and by oil fumes inside the
distributor housing. Eventually, triggering of
the SCR becomes unreliable. Ideally, the points
should carry about 200 to 500mA to maintain
a self-cleaning action. The 27-ohm resistor sets
this current at around 220mA — a
compromise between cleaning action of the
points and heat dissipation inside the CDI case.

No steps have been taken tc include a “point
bounce” suppression circuit. With most of the
cars that the unit is likely to be used point
bounce should not be a problem since engine
speeds are relativély low. Another reason for
not including such a feature, is that it is
difficult to obtain suitably high amplitude
trigger pulses using UJTs with a 6-volt supply,
and if transistors were used to do the same job,
power transistors would be required. In
practice we have found the trigger circuit
shown quite satisfactory for Volk swagens.

PARTS LIST

Case with mounting brackets (see text)
FX2243 ferrite cup cores

DT2206 Delrin former

2N3055, BDY20 silicon NPN power
transistors

EM406, BY127/600 silicon power diodes
EM401 silicon diode

2SF206, BT101/500R silicon controlled-
rectifier

CAPACITORS

1 x 1000uF/25VW electrolytic

1 x 50uF/25VW electrolytic

1 x 1TuF/600VW paper (Ducon 3510)

1 x.33uF/100VW polyester

1x.001uF/2KV ceramic

~NmA NN~

RESISTORS
1 x 330K/1W, 1 x 1.8/v:W, 1 x 100
ohms/1W, 1 x 100 ohms/Vv2W, 1 x 27

ohms/3W, 1x 15 ohms/ Vo W.
MISCELLANEOUS

Double-tough enamel copper wire (20, 24
and 26 B&S), heavy duty hook-up wire,
spaghetti sleeving, miniature tagboard,
octal plug and socket (optional), grommet,
power cable clamp, screws, etc.

NOTE: Resistor wattage ratings and
capacitor voltage ratings are those used for
our prototype. Components with higher
ratings may generally be used providing
they are physically compatible.
Components with lower ratings may also be
used in some cases, provided the ratings
are not exceeded.
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back in full working order. The customer picked
it up later in the day and was delighted when I
was able to demonstrate that those parts of the
original tape which she feared had been lost
were still intact.

One more happy customer.

And I venture to suggest that she was happy
not only because of the final outcome of the
episode; as much as anything it was the fact that
I had been able to reassure her so quickly.
Granted, there was a large element of luck
involved here but, by making the most of it, I
was able to create a good impression. It is a
good idea to take such opportunities when they
present themselves; they pay good dividends in
customer relations.

And here is a comment from a reader
following my remarks in the August issue
about the hazards of becoming involved with
very old sets.

Dear Sir,

I refer to your recent discussion on
“Vintage” receivers in the Serviceman section.

Some time after having read this I was
presented with a 5-valve set of unknown age
which a friend of mine found in the garage of a
house he bought. .

The only clue to the age of the set is an
electro-dynamic speaker, which I believe went
out of production in the early 40s. i

As a matter of interest I connected the set to
the supply and although the speaker did not
respond there was a big bang after a few
moments. The results of the bang are enclosed

I ;

and I do not know what would have happened
to me if I did not wear glasses. They changed
from being transparent to being translucent.
The positive connection of the condenser is
still in the set, which so far has not been
reconnected, for fear of further bangs.
Yours Sincerely,
F.M. (Bentliegh Vic.)

I must confess that 1 hadn’t regarded this
possibility as a serious hazard. When I wrote
about the problem, I was more concerned with
the financial hazards, or the hazard to one's
reputation if the job turned sour.

Yet it must be admitted that exploding
electroytics are an occupational hazard; and
that the probability of this occuring must be
greater in an old relic.

More to the point, just how great a hazard is
it? In the past I have never regarded this
phenomena as having anything more than a
nuisance value. It could go off with a bang that
would scare the living daylights out of anybody
in the vicinity. And it could splatter its liquid
contents all over the nearby components and
chassis, to their ultimate detriment, if not
cleaned away quickly.

But I had never thought about copping this
lot in the face -— or in the eyes, as nearly
happened to F.M. It is not a pleasant prospect,
if what it can do to chassis etc is any indication
of what it might do to the eyes.

So, while I doubt whether I would ever have
knocked back a vintage set solely in the basis
that the electrolytics might explode in my face,
I think T will be just that little bit more careful
in future in such situations.

Damaged components can be replaced: eyes
are another matter &

solid state
controlled
temperature
soldering system

[J NO MOVING PARTS
[J ACCURATE, HIGH SENSITIVITY ELECTRONIC CIRCUIT
[[J TEMPERATURE SELECTION WHILE TOOL IS UNDER LOAD

In one step, Adcola have forged ahead in controlled temperature
soldering methods. New Adcola equipment, incorporating an advanced
electronic circuit, provides unique advantages — i

No moving parts. Not subject to wearing contacts. High reliability.
Fast production without risk of thermal damage to sensitive devices.
Longer tip life. Allows use of standard TRICLAD and ARMCLAD tips.
No idling temperature hunting — correct temperature selected

at a turn of the dial.

Two low voltage power units available. Two sizes of tool with
Initial heat-up to 750°F or 400°C, in 55 seconds.

TC3, weighing ¥ths o0z., has three times the power of
equivalent size 12 watt M20.

TC8, weighing 3 oz., has almost four times the power of
equivalent 23 watt M64.

Please ask for literature

Selection is simple; from our brochure. Yours for the asking }

ADCOLA ADCOLA PRODUCTS PTY. LIMITED

NSW: 17 Burwood Rd., Burwood, 2134 (Tel. 747 1606)
S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131)
QLD.: T. H. Martin Pty, Ltd., Brisbane (Tel. 21 5644)
W.A.: Everett Agency Ply. Ltd., Perth (Tel. 8 4137)

‘r

VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777)
RAB
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Beethoven
surely would
have chosen

. . . top recording tape o
in the U.S.A. b e E TR, S
—now fully imported LB LHOY
for connoisseurs - |
in Australia | "

Brand 7 is professional quality tape with
increased output and reduced distortion.
Better frequency response and improved
uniformity for lower modulation
noise.

Brand 7 tape is calendered to
achieve a smoother oxide sur-
face with dry synthetic lub-
ricant to eliminate squeal,
gumming of heads and
reduce head wear.

BRAND 7 GIVES
SHARPER BRIGHTER
RECORDINGS.

Each reel has col-
our coded leader
tape and alumi-
nium foil sensing
and cueing strips pre-
spliced to the beginning
and end. Green leader indicates

the beginning—red leader indicates

the end. Aluminium foil sensing material

for use with automatic stop and reverse
control recorders and auto sensing devices.
Beand 7 is available in 5” x 600’ reels at $2.50
to 7" x 3600’ reels at $13.25._

- Trade Enquiries: Green Corporation Ltd., 2a Waverly St.,, BONDI JUNCTION. 389-8733 :
- Available at all good tape recorder and sound specialists throughout Australia.
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Tone Control Amplifier

The circuit shown herewith will pep up
almost any valve audio amplifier deficient in
the treble and bass regions. It may also be used
to help overcome the shortcomings of
loudspeakers and. signal sources lacking in
treble and bass frequencies. In short, it may
contribute to a poor man’s hi-fi system.

This tone control will provide up to 16dB of
bass or treble boost or cut, with a small
amount of voltage gain. It is designed to be
_connec}ed into an  existing amplifier,
immediately prior to the power output stage.
As the current drain is small, heater and HT
supply may be taken from the main amplifier
power supply. For constructors with a
reasonably stocked junk box, the cost of this
project would be minimal.

Any twin triode such as the 12AU7, 12AX7
or 12AT7, is suitable. Instead of a twin triode,
two single triodes such as the 6C4 or 6AV6
could be used. All valve types mentioned have
been tried and are satisfactory. With the
controls set for flat response, a 12AX7 gives
about 3 times voltage gain. A 12 AU7 will give
less and a 12AT7 a little more. If the voltage
gain is not required, it may be attenuated by
introducing a resistive divider between the
output and the following stage.

In its simplest form, this tone control can
effect a marked improvement when connected
to even a mantel radio. I built a stereo version
into an EA Basic Stereo Amplifier as described
in June, 1966. The existing top cut control in

TO 2ND CHANNEL

TO 2ND CHANNEL

22K 15K
AN t A+ 250-
16 .L 0kE o0z 300V
350V $ o
400V
% I
& QUTPUT
(LOAD
INPUT il
——————— ¥
Although only one s i
channel is shown _T_ ‘ | = =
for the Tone L - 8
Control Amplifier, i
it can be 220pF 2
duplicated for
stereo work TREBLE
as indicated. IM LOG.

the 6AQS5 grid circuit was replaced by a 470K
resistor. The small voltage gain available
allowed the use of a lower output medium
quality ceramic pickup cartridge. Coupled with
low cost 8in wide range speakers, the resulting
system rivals many of the more costly systems.

For stereo applications the circuit is
duplicated, except for the two electrolytic
capacitors and the 15K resistor, which could

Reiteration for Electronic Organs
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be reduced to either 8.2K or 6.8K. Both
potentiometers will need to be dual gang types. -

Component layout is not very critical but
care should be taken to avoid earth loops and
the unit should be located clear of any AC
fields. When the bass boost is used, hum could
be a problem if these precautions are not taken.

(By Mr N. W. Giles, 32 Mawby. Road, East
Bentleigh, Victoria 3165.)

Here is a circuit which may be used to add
“repeat” or ‘“reiteration” to electronic organs.
My organ, being a valve model, meant that it
was easier to design the circuit around valves
but the same principles could be used where
transistors are employed.

Signal is taken from the 8ft and 4ft key
busses on the swell manual, mixed and then
amplified by V1a. The output of Vla is fed to
filters which are selected by S1. Two filters are
shown but many more may be added by using
a switch with more positions. The output is
also regularly interrupted by the reed switch,
which is actuated by the relay coil in the plate
circuit of V2a. After suitable filtering, V1b
gives further amplification and the signal is
then mixed with the main signal.

V2a and V2b form a multivibrator circuit to
actuate the reed switch. The rate is controlled
by the 2M dual ganged potentiometer in the
grid circuits. The HT supply requires effective
decoupling and this is achieved by using the
network shown in the circuit. The .00luF
capacitors in the grid circuits are to suppress
radiation from the multivibrator and the SK
potentiometer gives some control over the
mark-space ratio. The latter is adjusted to give
the desired result.

In use, the circuit produces a strumming
effect, the rate of which can be varied. It may
be used as a solo voice, or in conjunction with
the normal stops on the organ. (By Mr J. C.
Holliday, 16B Arthur Street, Dalby,
Queensland 4405.)
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THE[] SOUND —
— OF SILENCE

TESTS PROVE THE NEW J. H. SYNCHRONOUS TURNTABLE NOW GIVES THE WORLD'S FINEST RESULTS
— AT NO EXTRA COST.

@ Every turntable ever made has a rumble component due to mains frequency of the drive motor.
Great pains are taken by manufacturers in efforts to isolate this component which comes via
the platter to the stylus and causes problems in particular systems.

® ONLY the J.H. Turntable has really brought this problem to an absolute all-time low.
Although in early releases of the new “J.H.” models we decoupled this component to highly
acceptable standards by means of neoprene cellular washers of specified structure, further
research has been continued until a state of near perfection has been achieved. THIS IS THE
SOUND OF SILENCE — the most important requirement in a stereo turntable.

@® The problem with rubber and springs as shock isolators is the change in decoupling coefficient
which transpires due to fatigue and other factors. If the masses and the nature of the materials
are suitable it is sometimes found (although rarely) that rigid mounting is an agreeable solution.

® The J.H. Synchronous Turntable has been subjected to extensive tests in aeronautical research
laboratories where questions of shock isolation of instruments is a very critical factor.

® The J.H. Turntable has been found under conditions where the motor is rigidly mounted to
possess an ideal relationship of mass distribution, so much so that comparative tests prove that
its rumble content is appreciably lower than that of any other turntable regardless of price.

@® (It may interest the reader to know that the troublesome frequency is not the mains frequency
of 50 cycles, but the first harmonic which occurs at 100 cycles. Mechanical rumble is at 8
cycles and, of course, cannot be reproduced.

® CONCLUSION: If you require the absolute optimum in signal/noise ratio, INSIST ON A
CYTENY? at &

JH” Turntable — backed by scientific know-how. 2-SPEED MANUAL VERSION: $39.00
All New. Zealand enquiries to our Agents: WITH SPEED CHANGE: $43.00

His Master's Voice (N.Z.) Limited,
162-172 Wakefield Street, Wellington, N.Z.

J. H. REPRODUCERS CO.

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148
TELEPHONE: 277-3066

Elc!usiw.Aul’ra“an Agents for —~ ADC Cartridges and Amplifiers, Kef spoakers, J. H./©. H. Unipoise Pickup
Arms, Pritchard Arms, TRANSCRIPTOR TURNTABLES and the popular J.H. Synchronous Turntable.

ELECTRONICS Australia, November. 1971




CIRCUIT & DESIGN IDEAS i

Easily Adjusted Low-Pass Filter
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Of course, not all TVI is the fault of the
receivers. There is still an obligation on the part
of the amateur to keep harmonic and spurious
radiation down, and that usually calls for low
pass filters. While the traditional types, as
given in the handbooks, are usually quite
effective when correctly set up, they are not
always easy to align and check without test
equipment. A design which did not perhaps
receive sufficient attention at the time it was
published (““An Effective Low-Pass Filter”, by

FREQUENCY (MHz)

Glenn R. Walsh, WB6HRM, “QST" January,
1966) is the one shown here. The author
claimed that this type of filter, based on the
insertion-loss concept rather than the more
usual 1mage parameter type offered several
advantages: (1) it uses two less coils for
equivalent stop-band attenuation; (2) it
provides relative freedom in the selection of
frequencies of maximum attenuation; and (3) it
is easy to tune using only a grid-dip meter. His
suggested filter has a 30MHz cutoff with

Simple Regulated Power Supply

Here is a circuit for a simple regulated
power supply. Regulation is achieved by using
a small light bulb rated at 6 volts, .05 amp. The
lamp forms part of a voltage divider network
which controls the forward bias on two
transistors. Although no explanation is put
forward by the contributor, the marked
positive temperature coefficient of the lamp
filament is used for regulation purposes. When
the line voltage falls, the current through the
lamp also falls, with a decrease of resistange.
The forward bias on the transistors is thereby
increased and tends to keep the output voltage
constant.

On the other hand, if the output demand
increases, this tends to cause a voltage drop
from the rectifier and a similar process takes

AD149,etc.

<
150N
R

L
50001 &

0
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Meter Calibrator Uses Mercury Cells

This simple item as shown in the circuit, can
be used to calibrate a voltmeter, or to make
periodic checks on the accuracy of a
multimeter. A mercury cell gives very close to
1.35 volts almost threughout its life. The
voltage of three cells in series will then be very
close to 4 volts, 4.05 volts to be more precise,
and this 1s only slightly over one per cent high.
This small discrepancy may be ignored for
most practical purposes, or it may be taken
into account if desired.

Apart from the accuracy of the voltage of
the cells mentioned above, the accuracy of the
system is largely determined by the IK
resistors. These should be at least one per cent
COMM. +1V +2V

+3V +4V

1K 1K 1K 1K
A'A 'A'A' @ A'A'AvA' ¥ A'A'A 'A' @ A'AvA'A'
o o}
SWITCH oy .

tolerance types. The selection of 1K for the
resistors must have a value that is low in
comparison with the series resistance of the
voltmeter being checked, but high enough for
reasonable battery drain.

Five terminals are used for the voltage take-
off points. Thisis possibly the simplest method

tuned circuits at 78.1, 40.5 and 47.3MHz
resulting in the attenuation curve reproduced
herewith. Maximum VSWR introduced by the
filter was given as 1.3:1 at 29.7MHz.

To achieve this performance, the usual filter
construction precautions must be taken. Coils
were made from 14 gauge enamelled copper
wire formed on a )2in diameter mandrel: L1 8
turns; L2, L3 6 turns. When the coils have
been formed, the capacitors C2. C4 and C6 are
soldered across them and initially tuned to
resonance by adjusting the turns spacing until
a GDO indicates resonance at the appropriate
frequencies. The coil/capacitor assemblies are
mounted in the chassis (individually) and again
checked for resonance. Finally, the shunt
capacitors (C1, C3, C5, C7) are soldered into
the filter. The WB6HRM unit was housed in a
Sin x 3in x 2in aluminium box, with aluminium
shields providing isolation between the three
filter sections. Attention was drawn to the need
to secure each shield at eight points to ensure
good isolation, and he also used angle brackets
to reduce leakage from the enclosure, with
paint removed from the edges of the cover to
ensure good metallic contact between
overlapping flanges when the unit is assembled.
WB6HRM pointed out that these precautions
are important in preventing harmonic currents
from reaching the outside surface of the
housing and so by-passing the filter.

(From “Radio Communication™)

place, thereby keeping the output voltage
nearly constant. The converse of each situation
would also be true. We imagine that best
regulation would be achieved with only a small
current flowing through the lamp, before the
point where any glow is apparent from the
filament. Output voltage is adjusted by means
of a 500-ohm potentiometer in the divider
network.

No information is given relating to the
transformer secondary ratings and so this may
be determined by experiment or by any other
means at the disposal of the reader. The one
claim made for this circuit, is that the ripple on
the output is better than 0.5 of 1%. (Submitted
by Ronec Electronics. P.O. Box 26, Balgowlah,
NSW 2093).

but a switch could be used if so desired.
(Editorial comment: For the mercury cells.
Union Carbide Aust Ltd suggest Eveready
type E1 or E640. These retail at $1.10 and 95¢,
respectively.)
(Submitted by Mr A. D. Fuller, 406 Pennant
Hills Road, Pennant Hills, NSW 2120.) el

(HOOSE THE BEST—IT COSTS NO MORE

RESIN CORE SOLDE

for reliable connections

e

0. T. LEMPRIERE & CO. LIMITED. Head Office: 27.41 Bowden Street, Alexandyia, N.S.W.
and ot Melhourne « Brishone « Adelaide « Perth
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C-D Ignition Unit
for 6-volt vehicles

Over the past few years there has been a great amount of interest
concerning capacitor-discharge ignition systems. The systems
described to date have been for 12-volt vehicles. Many readers
have requested information on a 6-volt circuit and this article has

been produced to satisfy requests.

Although cars with 6-volt electrical systems
are no longer being built, there are many 6-volt
vehicles still on the road today. Probably most
are pre-1968 Volkswagens, and when it is
considered how many of these vehicles alone
are still in use, there must be a sizable number
of our readers who are interested in such a
project.

Some readers may regard the installation of
a CDI system on a vehicle such as the VW as a
waste of time and money. After all, the engine
has very modest performance so that any
performance improvements are likely to be
minimal. From the point of view of
acceleration times from 0 to 60mph, this view
is entirely justified. However, the main
improvements are noticeably better engine
smoothness and flexibility, and easier starting,
particularly when the engine is hot. The
improvement in petrol economy will be small,
especially when compared with a.well tuned
car with conventional ignition.

Perhaps the biggest advantage of the CDI
system is reduction in maintenance of
distributor points and spark plugs. Do-it-
yourself enthusiasts will tend to belittle this, but
for the person whose time is strictly limited,
even this reduction is worthwhile.

Design of the unit is straightforward and is
based on a circuit published by the
Applications Laboratory of Standard
Telephones and Cables Ltd. The converter
consists of two silicon NPN power transistors
in a common-collector transformer coupled
oscillator.  Self-starting under full load
conditions is ensured by the inclusion of the
resistor network supplying base current to the
transistors. A full discussion of basic converter
operation was included in “A Capacitor
Discharge Ignition System” published in the
August 1970 issue of “Electronics Australia”,
so we shall not repeat it here.

The square wave voltage impressed across
the primary windings by the transistors
appears across the secondary winding,
multiplied by the turns ratio to around 350
volts, witt a 6-volt input. This is rectified by a
bridge rectifier to charge the 1uF/600VW
“dump” capacitor via the primary of the
ignition coil.

A silicon controlled-rectifier (SCR) is used
to discharge the dump capacitor back via the
coil primary and thus apply tke full capacitor
voltage to the coil. This is “stepped up’’ by the
secondary winding to fire the spark plugs. The
capacitor voltage of around 350 volts is much
higher than that developed inductively in the
coil primary by a conventional ignition system
so that the available “spark energy” is much
higher. In addition, the “rise time” of the
voltage across the plugs is considerably faster
than for conventional ignition so that fouled
plugs are easier to fire.

While the dump capacitor is being
discharged, the converter stops functioning and
does not restart until the SCR reverts to the
“blocking” (or non-conducting) state. The
100uF capacitor across the 100 ohm bias
resistor improves restarting of the converter to
ensure good performance at high spark
repetition rates. The charging time of the dump
capacitor is approximately 3 milliseconds and
the converter frequency around 3K Hz.

Since. the dump capacitor is charged very
rapidly, there is a risk that the SCR will be
turned on by the rapid rise time of the voltage
across it — this is so-called “dv/dt switching”.
This tendency is avoided by connecting the
.001uF/2KV ceramic capacitor between anode
and cathode of the SCR and also by the 100
ohm resistor connected between gate and
cathode. The latter component also reduces the
risk of the SCR being turned on by its own
leakage currents.

When the spark repetition rate is low, ie,
when the car is idling, the converter tend to
charge the dump capacitor to much higher
voltages than if the spark rate is higher. This
could be termed the “load regulation” of the
converter and it is improved by the 330K/1W
resistor connected across the SCR. Actually,
the load regulation of the converter is quite
good and the system works satisfactorily at
spark repetition rates up to 300Hz, far higher
than is ever likely to be required on 6-volt
vehicles, as 300 sparks per second is equiva-
lent to 9000rpm with a 4-cylinder motor or
6000rpm with a 6-cylinder motor.

With a 6-volt system, variation of the input
voltage is far more of a problem than load
regulation referred to above. In a typical 6-volt
vehicle the input voltage to the converter could
vary from as low as 4.5 volts when the battery
is almost flat and attempting to crank the

by LEO SIMPSON

motor, to as high as 8 volts when the generator
takes over the battery load at high speed. As it
is, the converter works reliably with input
voltages from 3.5 to 9 volts. It will work with
even higher voltages but there is the danger of
damaging the SCR.

Positive-going trigger pulses are generated
by the distributor points with the aid of a
simple network consisting of two resistors, a
diode and a capacitor. When the points are
closed, current flows through the 27-ohm
resistor. When they open, the 0.33uF capacitor
is charged up via the 27-ohm resistor and diode
and the charging current triggers the SCR.
When the points close, the capacitor
discharges via the 1.8K resistor.

One of the advantages of solid-state ignition
is that the points are relieved of the arduous
duty of carrying and “breaking” the heavy coil
currents, so that point wear is much reduced.
However, if the current is reduced too much,
the distributor points become fouled by
oxidation and by oil fumes inside the
distributor housing. Eventually, triggering of
the SCR becomes unreliable. Ideally, the points
should carry about 200 to 500mA to maintain
a self-cleaning action. The 27-ohm resistor sets
this current at around 220mA — a
compromise between cleaning action of the
points and heat dissipation inside the CDI case.

No steps have been taken tc include a “point
bounce” suppression circuit. With most of the
cars that the unit is likely to be used point
bounce should not be a problem since engine
speeds are relativély low. Another reason for
not including such a feature, is that it is
difficult to obtain suitably high amplitude
trigger pulses using UJTs with a 6-volt supply,
and if transistors were used to do the same job,
power transistors would be required. In
practice we have found the trigger circuit
shown quite satisfactory for Volk swagens.

PARTS LIST

1 Case with mounting brackets (see text)

2 FX2243 ferrite cup cores

1 DT2206 Delrin former

2 2N3055, BDY20 silicon NPN power

transistors

4 EM406, BY127/600 silicon power diodes

1 EM401 silicon diode

1 2SF206, BT101/500R silicon controlled-
rectifier

CAPACITORS

1 x 1000uF/25VW electrolytic

1 x 50uF/25VW electrolytic

1 x 1TuF/600VW paper (Ducon 3S10)

1 x.33uF/100VW polyester

1x.001uF/2KV ceramic

RESISTORS

1 x 330K/1W, 1 x 1.8/%W,
ohms/1W, 1 x 100 ohms/\2W,
ohms/3W, 1x 15 ohms/VaW.
MISCELLANEOUS

Double-tough enamel copper wire (20, 24
and 26 B&S), heavy duty hook-up wire,
spaghetti sleeving, miniature tagboard,
octal plug and socket (optional), grommet,
power cable clamp, screws, etc.

NOTE: Resistor wattage ratings and
capacitor voltage ratings are those used for
our prototype. Components with higher
ratings may generally be used providing
they are physically compatible.
Components with lower ratings may also be
used in some cases, provided the ratings
are not exceeded.

1. X100
A g
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The circuit for the 6V capacitor discharge system. Full winding details for the

converter transformer are given in the text.

CONSTRUCTION: The prototype unit was
constructed in a cadmium-plated steel box
measuring approx 6in x 2Yin. However,
since this box was specially made and is not
available we have not shown photographs.
Boxes of a similar type, made by Heating
Systems, are available through kitset suppliers.
Alternatively, a diecast box measuring 4%in x
3%in x 2in made by STC or Eddystone will be
suitable. The main requirement for a suitable
box is that it should seal out dust and water
spray. If a steel box is used, the lid should have
a cork gasket.

Construction can logically begin with the
winding of the converter transformer. This uses
two Elcoma FX 2243 ferrite half-cups and a
single section bobbin, type number DT 2206.
The secondary is wound on first, 230 turns of
26 B&S double tough enamel (DTE) copper
wire. DTE wire is used to allow the secondary
to be wound without insulation between layers.

Winding the secondary can be done with the
aid of a hand drill clamped in a vyce. Two
large flat washers, a long bolt and nut can be
used to clamp the bobbin — the bolt is held in
the drill chuck. The inner washer should be
suitably notched to allow the winding start to
lay flat along the chuck during winding.

Begin by soldering the start of the winding
wire to a 3in length of 5/.0076 (or
similar) PVC hookup wire. Lay this across the
width of the bobbin and anchor it with a short
length of electrical insulation tape. Wind on
260 turns as evenly as possible. Cover this with
two layers of insulation tape and terminate the
finish in the same way as the start.

Leads for the primary and feedback
windings need not be terminated as for the
secondary — just leave the starts and finishes
of the windings about six inches long, and
cover with spaghetti sleeving. The starts and
finishes should be securely anchored on the
bobbin with insulation tape. The primary
windings are wound over the secondary, and
the feedback winding last. Both feedback and
primary windings are wound bifilar, ie. both
sections of each winding are wound
simultaneously, with two wires together wound
as one wire. There is no real need to label the
windings as each uses a different gauge. The
primary winding is 4.5 turns bifilar, 20 B&S.

1B'hesfeedback winding is 6 turns bifilar, 24
&S.

Place the completed winding in the two cup
core halves, ensuring that the faces of the
core halves are clean before clamping. If there
is dirt on the core faces, the cores may either
crack when they are tightened together, or the
resultant air gap may prevent proper operation
of the converter. Having clamped the cores, the
transformer may be impregnated.

The prototype was impregnated using
Crown 6084 epoxy insulating varnish. This is
an aerosol pack available from Plessey Rola
Pty Ltd. Other compounds, such as Estapol,
are also satisfactory for the job.

First step in assembling the components
inside the case is to install the 2N3055 power
transistors on each end of the case, using mica
washers and silicone grease to improve heat
conduction. Under normal operating con-
ditions the transistors become only moderate-
ly warm to the touch and the heatsink area
provided by the steel case or diecast box is
quite adequate.

The rectifier diodes should have a voltage
rating of at least 600 volts, and a high surge
current rating since they have to carry the
“back-swing” of the dump capacitor discharge
current. Diodes recommended are the EM406
or BY127/600.

The recommended SCR is the 2SF206 from
STC or the BT101/500R from Elcoma. The
2SF206 has a blocking voltage rating of 600
volts and the BT101/500R a rating of 500
volts. 400 volt SCRs such as the C20D should

nst be used as the converter output voltage rises

above 400 volts with battery voltages above 7
volts.

The SCR does not require a heatsink but is
mounted for convenience using a small L-
shaped bracket made from a 1%2in x %in piece
of 16 SWG aluminium. The SCR is electrically
isolated from the bracket using mica washers
supplied at purchase. The bracket is mounted
inside the case using two screws, nuts and
lockwashers. All screw connections must have
lockwashers otherwise everything will vibrate
loose within the first 10 miles.

For maximum reliability, an oil-impregnated
paper capacitor rated for high discharge
currents should be wused for the dump

capacitor. Peak discharge currents as high as
25 amps are quite typical for this circuit and
under these conditions polycarbonate, and in
particular, polyester capacitors are a very
dubious proposition. Recommended types are
the 5S10A with 1000 volt rating and the 3510
with 600-volt rating. Both types are made by
Ducon and available from kitset suppliers. We
used the 3S 10 in our unit.

All the small components in the circuit were
mounted on two small tagboards. Wiring
layout is not critical except for the following
point. The earth return for the coil primary
must not be made via the car body, but must
have a separate earth return lead back to the
converter. Supply wires to the converter and
the coil primary wires must be in heavy duty
automotive wire to avoid unnecessary voltage
losses.

Presuming that the transformer is the last
component to be installed, proceed as follows:
A suitable hole is drilled in the case to take the
transformer clamping bolt. The bolt is passed
through the case, through the transformer core,
through a flat washer and lockwasher, and
then the nut screwed on. Do not overtighten.
otherwise the core will crack, an experience
which is both frustrating and costly.

The primary and feedback windings are
connected as follows: For the primary winding,
connect the start of one section to the finish of
the other and connect the junction to the
negative supply. Connect the other ends to the
transistor emitters. Proceed similarly with the
feedback winding, connecting the start of one
section to the finish of the other; the junction
goes to the junction of the 100 ohm and 15
ohm resistors. The other ends of the windings
connect to the transistor bases. If all is well, the
converter should emit a whistle when the
supply is connected. If not, swap the base
connections to the transistors and it should
start. Current drain when the unit is ogerating
correctly will range from 400mA when the
engine is idling, to around 4 amps at 300 spark
rate.

An octal changeover plug was installed in
the author’s unit to enable easy change

(Continued on page 139)
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25A BURWOOD ROAD,

BURWOOD, 2134, NSW
Phone: 747 2931
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HOME STUDY COURSE IN ELECTRONICS —7

Semiconductor Devices

Semiconductor materials — germanium and silicon — intrinsic semiconductors
— *‘doping™ with impurities — *“P-type” and “N-type” material — the P-N
junction — the junction diode and its properties — the bipolar transistor and its
operation — leakage and gain — the field-effect transistor or FET.

In the first chapter, we learned of the atomic
theory of the structure of matter, and how the
atoms of the various chemical elements are
composed of differing numbers of electrons,
protons and other particles. We saw that all
atoms consist of a central nucleus of protons
and other particles, around which *‘orbit” a
number of electrons like a miniature
planetary system.

The orbiting electrons of every atom are
imagined as being grouped in energy levels or
“shells™. In atoms of a particular element, the
number of electrons in the outermost shell of
each atom is of particular interest, since it
determines many aspects of the behaviour of the
element, both chemically and electrically. It
provides the basis, in fact, for the whole
discussion which follows.

Considering solid materials in general, an
element will generally allow current to flow
through it in the form of a passage of electrons
if it has a small number of loosely-bound
electrons in its outer shell.

Elements which exhibit this characteristic are
those which we have already defined in chapter |
as “‘conductors.”

If, on the other hand, an element has an outer
shell containing a number of electrons either
near or equal to the normal maximum number
(usually eight), it is generally much harder to
produce a current of electrons through the
material. Such elements are the “insulators,”
another term introduced in chapter 1.

The disinclination of insulators to support
current flow may be pictured as being due to an
increase in the “*binding” of the outer electrons
when there are close to the optimum number of
them in the outer shell. The more there are, the
more force must be exerted, in the form of an
applied EMF, before they can be persuaded to
move.

It so happens, however, that certain elements.
such as germanium and silicon, exhibit electrical
properties approximately midway between
conductors and insulators, as well as behaving in
other interesting ways.

These elements, as one might perhaps expect,
have four electrons in their outer shell. They are
called semiconductors, a name which includes
not only elements but also certain chemical
compounds having a similar electrical
behaviour.

In a lump of a substance, the atoms or
molecules of the element or compound
comprising it tend to be cohesive rather than to
drift apart. There are a number of different ways
in which they may be “bound together' but the
type of bond which concerns us here is that
which occurs in the semiconductors. This type
of bond is called *“covalent bonding” and is
represented diagramatically in figure 1.

Here the loops linking the “Si” symbols
represent the outer or “‘valence™ shells of each
af 12 atoms of silicon (the inner shells of each
are omitted for clarity). Note that each atom

shares each of its four valence electrons (the
round blobs) with the four neighbouring atoms.
Thus any two adjacent atoms are effectively
*“sharing a pair” of electrons and each atom, in
one sense, has eight electrons it its valence shell.
This produces a stable bond and a disinclination
to pass current.

Silicon or germanium atoms, arranged as in
figure 1, in a typical pure crystal, are said to be
in a “'lattice,” as the diagram would suggest.

As already mentioned, pure silicon or
germanium having this lattice structure has a
rather poor conductivity (high resistance), as all
the outer shell electrons are employed in the
lattice bonding and are fairly strongly bound.

If heat is applied, the added thermal energy
causes the atoms and electrons to become
energetic, so that a certain number of electrons
are freed and made available for current flow.
At low temperatures, however, the conductivity

(NUCLEI AND CORE ELECTRONS NOT SHOWN)

Figure 1: The silicon atoms in a piece of
crystal are bound together into a “lattice”
by their valence electrons.
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of pure silicon or germanium is poor.

Pure silicon and germanium are known as
intrinsic semiconductors, because of this
behaviour. The thing to remember about such
intrinsic semiconductors is that they are
virtually insulators at low temperatures, and
only become conductors if energy is applied to
their crystal lattice, for example in the form of
heat (thermal energy).

If small amounts of other elements are added
to the silicon or germanium as controlled
“‘impurities’’, their conductivity at normal
termperatures may be greatly increased. This
may be made to occur in two different ways, by
dddying one of two groups of impurity element.
This process is known as ‘‘doping’ the
semiconductor.

For instance, if a small amount of an element
having not four, but five electrons in its outer
shell (such as phosphorus, arsenic, or antimony)
is added, conditions such as that shown in figure
2 may arise.

The impurity atom joins in the lattice
structure and forms four covalent bonds with
the surrounding atoms, but is still left with a
**spare” electron. Thus this type of impurity is
called “*donor’ impurity, as its addition results
in there being free electrons available for current
conduction through the crystal lattice.

Silicon or germanium crystal with a small
amount of donor impurity is called N-type
germanium, the *“N”° suggesting additional
negative charges. Semiconductor materials in
general having donor impurity are known as N-
type semiconductor.

The other type of impurity which may be
added is one which has only three electrons in its
outer shell, such as boron, aluminium, gallium
or indium. When small quantities of any such
element are added to the germanium, conditions
such as those shown in figure 3 appear in the
lattice.

Here again the impurity atom joins in the
lattice structure, but in this case it is only able to
enter into covalent bonding with three of the
surrounding atoms. There is no fourth electron
to share with the remaining atom, so a defect in
the form of an electron vacancy or hole is set up.

It happens that such holes are able to “*travel”

(NUCLEI AND CORE ELECTRONS NOT SHOWN)

Figure 2 (left), and figure 3 (right): The effects of adding to the crystal “impurities”

having either 5 or 3 valence electrons.
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through the lattice from atom to atom, in much
the same way as the free electrons do in the N-
type material. Thus, under the influence of
thermal (heat) energy or light energy or the
electric field of an applied EMF, they move
around the lattice and effectively constitute a
current of positive charges.

The type of impurity which produces holes in
the lattice is termed an “‘acceptor” impurity for,
when the hole moves away from the impurity
atom, the atom is regarded as having
*accepted” a fourth valency electron from the
atom which then finds itself with the hole.

A semiconductor material which has been
doped with an acceptor impurity is termed P-
type, to distinguish it from N-type material by
indicating that the conduction is by holes rather
than electrons. While hole movement may be
interpreted as movement in the opposite
direction of an electron or electrons, the holes
concept is a convenient and simple way of
imagining the different types of conduction in
N-type and P-type materials.

It is interesting to note that the impurity
atoms scattered through the parent material
occupy normal positions in the lattice structure,
just as if they were atoms on the parent material
(ie, atoms of silicon). However, the fact that the
valence bond system associates each with one
outer electron too few, or one too many, means
that the orbiting electrons do not exactly
balance the charge of the nucleus.

Thus, although the impurity atoms occupy
normal positions in the lattice, they are actually
atoms with an electrical charge — ionised
atoms, in other words, or simply ions. Atoms of
a donor impurity, having now one less than their
normal outer electrons, become positive ions.
Atoms of an acceptor impurity, on the other
hand, having one more than their proper
number of outer electrons, become negative
ions,

Thus the two types of impurity
semiconductor should be visualised as (1) N-
type, having fixed positively charged donor ions
in the lattice and normally equal number of
“free’ (for current conduction) negative
electrons, and (2) P-type, having fixed
negatively charged acceptor ions in the lattice
and a normally equal number of positive holes
able to conduct current by moving through the
bonding system of the crystal lattice.

The presence of impurity ions in the lattice
structure of, say, silicon, with the attendant
“mobile” (movable) electrons or holes, greatly
modifies its conductivity.

Now let us see what happens when a crystal is
arranged so that an area of P-type and an area of
N-type are next to one another. Such a state of
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Figure 4: When P-type and N-type regions
are formed adjacent to one another in a
crystal, a “depletion layer” is formed.

affairs is shown in figure 4, which is a diagram
representing what we can now call a P-N
junction — simply a junction between a P-type
and an N-type lattice. As we shall see, such a
junction behaves in a very similar way to the
thermionic diode valve which we examined in
the last chapter, and thus is used as the basis of
the semiconductor junction diode.

At normal temperatures, due to thermal
energy, the current carriers — electrons in the
N-type, holes in the P-type — wander freely
throughout the lattice. Some may wander
across the junction in the course of their travels.

If a current carrier from one side wanders
across the junction, there is a good chance that
it will meet a carrier of the other type, each
neutralising the other. For instance, if a
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Figure 5 (left), figure 6 (right): Because of the behaviour of the depletion layer, a P-N

Junction acts as a “one-way". conductor.

conduction electron from the N-type side
wanders into the P-type, it may casily meet a
hole and *“fill” it, the lattice in that immediate
region reverting to normal. Similarly, when a
hole appears in the N-type region, there is a very
good chance that it will meet a conduction
electron and the two will cancel one another as
before.

Due to this mutually neutralising action, at
normal temperatures there is a section of the
crystal immediately surrounding the junction
which has virtually no carriers. This is called the
depletion layer, signifying that it is effectively a
*no-man’s land” as far as free current carriers
are concerned.

In the P-type section of the depletion layer
there are no free holes present, and there is thus
a net negative charge due to the fixed
acceptor impurity ions. Similarly, the depletion
layer in the N-type region acquires a net positive
charge, due to the fixed donor impurity ions and
the lack of free electrons,

As the small graph in figure 4 labelled
“charge” shows, this means that the section of
the crystal occupied by the depletion layer
differs from the rest of the crystal in having nett
charge “‘humps,” one each side of the junction.
There is a negative charge “‘hump’’ on the P-type
side, and a positive charge “‘hump” on the N-type
side (this is shown as a “dip”’ because it is of the
oppositepolarity).

Because of this setting-up of opposite charge
concentrations, each side of the junction, the P-
type and N-type sections are effectively shifted
in potential with respect to one another. For
instance, the P-type region is effectively
negatively-charged with respect to the N-type,
because electrons in the N-type are prevented
from passing to the P-type region due to the
“hump”’ of negative charge on the far side of the
depletion layer. (remember, like charges repel
one another.)

The same is true of holes in the P-type region,
which are discouraged from passing to the N-
type region by the net positive charge N-type
part of the depletion layer.

As the second curve of figure 4 shows, we can
represent the potential difference which is set up
by the depletion layer by showing a gradient or
slope in the depletion region, with the P-type
negative with respect to the N-type. Or the N-
type positive with respect to the P-type,
whichever you prefer.

Looking at thjs potential diagram one can see
the potential “hill” that carriers would have to
surmount if they were to cross the depletion
layer and reach the other region. Right-way-up,
the hill for electrons may be seen, travelling
from right to left; inverting the page will show
the hill seen by the holes,

It is the potential “hills” set up at the junction
as part of the formation of the depletion layer
which under normal conditions cause the layer
to remain at a certain constant width, and with a
certain potential difference between the P-type
and N-type sections of the crystal. For a given
amount of thermal energy, electrons and holes
cross the junction only until they set up the
depletion layer and its potential hills to an extent
which discourages any further movement. A
balance or equilibrium is thus reached, with the
width of the depletion layer and the potential
difference between the two sections determined
at least partly by the amount of thermal energy
present.

With us so far? If you're not too sure, it
would be a good idea to read some of the
foregoing material again, as the concepts
involved are quite important.

Now if we try to pass a current through a
germanium junction diode or “‘crystal” having a
P-N-junction, by applying an EMF across its
end, we find that interesting things happen. And
it all depends upon the way we connect our
EMF, for different things happen for each of the
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two possible connection polarities.

If' we connect an EMF so that its positive
polarity connects to the N-type region and its
negative polarity to the P-type region, as in
figure 5(a), we are simply increasing the
potential difference which the depletion layer
has already set up between the two regions.
What happens is that we simply increase the
width of the depletion layer (and increase the
steepness of its potential difference gradient) by
causing more carriers in the crystal structure to
cancel.

After a very brief and tiny flow of these
carriers no current-flows apart from a leakage
current which is due to various lattice
imperfections and effects which need not worry
us just at present. The initial flow amounts to a
capacitive charging current, just as if the
Junction was a capacitor — which, in fact, it is.

In this condition, which is called reverse
biasing, the junction may thus be regarded as an
open circuit. Or more exactly, as a low value
capacitor with a small leakage current.

TOGETHER THESE
FORM CHIP OR PELLET

P-TYPE
REGION

N-TYPE
REGION

CATHODE
LEAD

ANODE
LEAD

Figure 7 (above): The construction of a
modern silicon rectifier diode. Figure 8
(right): The construction of a low-power
glass package germanium detector diode.

If on the other hand we connect an EMF to
the crystal so that its positive and negative
polarities connect to the P-type and N-type
regions respectively, as in figure 5(b), the
situation is quite different. In this case the
external EMF opposes that set up by the
depletion layer, rather than assists it.

If the external EMF is greater than that of
the depletion layer (which is in practice only a
few hundred millivolts) there will thus be a net
EMF acting in the direction of the external
EMF, and the potential “hills” of the junction
will be compensated by larger “*downhill”
sections. Current is thus able to flow, in terms of
both electrons and holes within the crystal and
electrons alone in the external circuit.

A junction in this condition is said to be
forward biased. Forward biasing thus results in
high conductivity (low resistance) and easy
current flow.

Figure 6 shows a typical current-voltage
curve for a semiconductor junction — note the
low current with reverse biasing (due to leakage)
and the sharp rise in current with forward
biasing as the depletion layer potential is
exceeded.

As this curve shows, the semiconductor
junction is thus very similar to the diode valve
which we examined in the last chapter — it is
effectively a “‘one-way” path for conduction.

Sealed in a small glass shell or plastic or
metal package for moisture protection, and
fitted with two connection leads, it is the
familiar junction diode which is used in
“crystal” sets, in radio and TV receivers for
detection and other jobs, and in power supplies
for rectifying AC into DC. We see some of
these uses in later chapters.

Many modern silicon diodes are made with
the P-type and N-type regions formed together
in the same tiny “‘chip” of crystal, rather like the
structure of figure 4. The regions are formed as
part of the same crystal stricture either by a

controlled doping process when the crystal is
being grown, or by growing a crystal which is
uniformly doped with one type of impurity, and
then changing certain areas into the other type
of material by “'diffusing™ atoms of the opposite
type of impurity into them from a surrounding
vapour at high temperatures. The structure of a
modern silicon diode of this type is shown in
figure 7. Note that the P-type and N-type
regions of the chip are merely two electrically
different regions within the same physical piece
of material.

In figure 8 is shown a diagram of the
construction of a typical small germanium
junction diode, whose construction is a little
different. During construction the piece of N-
type germanium is soldered to the cathode lead,
and the fine wire “‘cat’s whisker” contact welded
to the anode lead so that it is in contact with the
surface of the germanium. When assembly is
complete, a short but heavy pulse of current is
fed through the device, whereupon a small
amount of the wire material melts and dissolves
in the germanium near the contact.

The composition of the wire and the
techniques used are such that this produces a
very small area of P-type germanium in the
immediate vicinity of the wire contact, to which
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CATHODE
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GLASS ENVELOPE

P-TYPE REGION PELLET OF
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Figure 9 (above): The usual schematic
circuit symbol for a diode.

the wire is firmly welded . Thus a P-N junction is
formed which is small in area — and thus low in
capacitance, which is desirable for many
applications — yet quite robust.

The usual schematic symbol for a junction
diode is shown in figure 9.

Having discussed the junction diode we can
now progress to the bipolar transistor. This is
simgly the junction diode carried one step
further — a semiconductor crystal having not
one but two P-N junctions. They are near one
another and, as we shall see, they interact in a
way which makes the transistor able to amplify
small signals. The bipolar transistor is thus the
semiconductor version of the triode valve, in the
same way that the junction diode corresponds to
the diode valve.

There are two different types of bipolar
transistor, as there are two different ways in
which one can arrange two P-N junctions to be
side by side. One type is the PNP type, where, as
the letters suggest, the two junctions share a
common N-type region and have separate P-
type regions; the other is the NPN type, where
the two junctions share a common P-type
region.

Both types are quite practical and, in fact,
they are often used side by side in circuits — one
type being best suited for some jobs, the other
type for different jobs.
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Figure 10 shows a diagram of an elementary
PNP transistor. The common N-type region in
the centre is thin, and is called the base region.
The left-hand P-type region which is called the
emitter is normally forward-biased with respect
to the base by means of the battery EI, so that
the base-emitter junction conducts freely.

The right-hand P-type region, termed the
collector, is biased in the opposite direction by
battery E2, so that the base-collector junction is
reverse-biased and would normally be
considered to be a high resistance. However
things are not the same as they would be with
single junction.

As we mentioned before, the base region is
made quite thin. It is also made weakly N-type
by only doping it with small quantities of donor
impurity, whereas the emitter region is made
quite strongly P-type by strongly doping it with
acceptor impurity.

This “differential” or unbalanced doping has
one major effect: it makes holes play the major
part in the current conduction of the emitter-
base junction. In other words, most of the
current passed by the junction is in the form of
holes passing from emitter to base, rather than
in the form of electrons passing in the reverse
direction.

Because the base is thin, the base region part
of the reverse-biased collector-base junction
depletion layer extends almost to the emitter-
base junction. This would not normally have
much effect on the base, as the normal base
carriers are electrons and would not be inclined
to “‘climb™ the potential **hill”" to the negatively-
charged collector. But it has quite an effect on
the holes which reach the base from the emitter.

To these, the *hill” is not an uphill grade but
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Figure 10: An elementary bipolar
transistor, whose operation relies upon the
interaction between two P-N junctions.

amr inviting downward slope. Thus, unless they
are met and cancelled by one of the free
electrons in the base as soon as they arrive, there
is a good chance that they will *“roll down™ the
potential hill into the collector region.

Confused? Then consider it from another
viewpoint. The base-collector junction is
reverse-biased, meaning that carriers would
normally not pass from one side to the other
because of the fixed-ion concentrations and
potential ‘‘hill” of the junction depletion layer.
But the “hill” is only an upward grade for the
p%rticular carriers normally present on each
side.

What the emitter-base junction does, because
of its forward bias, is to inject the “wrong sort™
of carriers into the base region. Not the usual
electrons, which see an upward grade to the
collector region, but holes — which see the
potential gradient as a downward grade, and
ma there%ore pass straight through.

he holes ‘‘haven’t been told” that the
collector junction is meant to be an open circuit,
as it were, and they accordingly have no
objection to crossing over!

Not all of the holes which cross the emitter-
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GTA:11 LUBRICANT. Head and guide GTA:32 AUDIO LEAD. 3.5 to 3.5 GTA:10 HEAD CLEANER. Formulated to
lubricant with silicone. Lengthens life with built in 8 (! resistor. remove loose oxide particles from
of parts. Recuces wow and flutter. recording head and guides
Helps to reduce tape squeal. Maintains fidelity of recording

QCLONING CERTIFIED TAPE RECOROING ACCESSOME 5

GTA:14 2" SPLICING TAPE. A must GTA:20 AUDIO CONNECTING LEAD GTA:18 HEAD CLEANING TAPE.
for joining broken tapes. 5 pin D.ILN. to 4 R.C.A. For removal of oxide from head.
120" long. High quality, low noise, co-axial 120 inches D2701.
cable for perfect playback

At all radio electrical and Hi-Fi stores
3 GOLDRING CERTIFIED TAPE RECORDING ACCESSORIES
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base junction pass through into the collector. A
few are cancelled by electrons before they can
do so, and the base region accordingly receives a
corresponding number of electrons from the
external base connection in other words, a
small amount of the original emitter current
flows “‘out™ via the base lead, although most of
it passes through to the collector.

The currents in the transistor can be
visualised in terms of the base lead current Ib
and the collector lead current Ic. In figure 10, Ib
can be imagined as flowing in the small left-
hand circuit loop, while Ic flows around the
large outside loop. e may be considered as
simply the sum of the two, as they both flow
through the emitter lead.

Due to the action of the transistor, there will
be a definite ratio between Ib and Ic, the
collector current normally being many times Ib.
It happens that if we change Ib by a small
amount thereby modifying the base-emitter
depletion layer, Ic will be found to change by a
proportional and much greater amount.

In other words, the transistor will amplify
small current changes. If we superimpose a
small signal on the base current Ib, a larger
replica of the signal will appear in the collector
current Ic. If we include a resistor Rc in series
with the collector, it will develop a voltage drop
which will be proportional to the current
changes, to produce an amplified output
voltage.

Like the triode valve, then, the bipolar
transistor can amplify tiny signals so that they
may be used to perform such tasks as operate
earphones, loudspeakers, television picture
tubes and so on. It is thus a very useful device in
many fields of electronics — particularly as it
does not need to be supplied with heater current
as does the triode valve.

Before we end this discussion of the bipolar
transistor, there are one or two points which we
should look at. The first is the matter of the
amount of amplification obtained.

It should be fairly obvious from the foregoing
discussion of the operation of the transistor that
the amplification or gain will be governed by the
number of holes which pass straight through the
base from emitter to collector. The fewer the
number of holes which are intercepted by
electrons in the base to produce Ib, the higher
will be the gain.

In manufacturing the transistor the gain can
thus be manipulated by two methods: (1)
making the doping ratio between the emitter and
the base high so that the current is mostly holes
going from emitter to base, and (2) making the
base thin so that there is less opportunity for the
holes to meet electrons before crossing to the
collector, There are also a number of other
techniques which need not concern us at
present.

There are a number of ways of expressing the
gain of a transistor, but many need not concern
us here. For the present, it is probably sufficient
to know that there are two common terms used,
both expressing gain in terms of current ratios.

DOUBLE DIFFUSED N-TYPE
EMITTER REGION

PROTECTIVE "SKIN"
OF SILICON OXIDE
PASSIVATION

DIFFUSED P-TYPE
BASE REGION

N-TYPE SILICON
DIE OR "CHIP"
(COLLECTOR)
SOLDERED TO
HEADER

METAL CASE

T/

INSULATORS

CONNECTION LEAD
"HEADER"

Figure 11 (above): The construction of a
modern silicon planar transistor. The size
of the chip has been exaggerated to show
its various regions more clearly.

The first is alpha («), which expresses the gain
in terms of the ratio between the collector and
emitter currents:

a=Ic/le (1
Since the Ic is always less than le, a is always
smaller than one. It is very close to one for high
gain transistors, and lower for low gain
transistors.
The other current gain ratio is beta (8), which
expresses gain in terms of the ratio between
collector and base currents:

g=Ic/lb (2)

Beta is almost always more than one, and
generally much higher. Most modern
transistors have a beta of between 50 and 500,
although some may go as low as 20, or as high
as 10,000.

Since alpha and beta are merely different
expressions of the same basic effect within the
transistor, knowing one always allows the other
to be calculated.

B=a/(l-a) 3)
and conversely

a=B/(1+8) 4)

It should be realised that due to thermal
energy at normal ambient temperatures, some
electrons and holes are generated in small
quantities in all types of semiconductor
intrinsic, N-type and P-type. Thus, in the
bipolar transistor, even when an internal input
current is not applied, there are small currents
flowing because thermally generated carriers
“of the wrong sort” are present in small
numbers and are able to cross the various
junctions.

For instance, due to heat energy, there will be
some holes present in the N-type base region
even in the absence of holes being injected from
the emitter, and these will be able to “roll down
the hill”" into the collector.

These thermally generated ‘‘minority
carriers,”” as they are called, are the major
reason for the small leakage currents which are
observed to flow in the transistor even when no
input is applied.” As the number of minority
carriers generated depends upon the
temperature, the leakage currents are likewise
proportional to temperature, both externally
applied and internally generated. This is one of
the things which tends to complicate transistor

. circuits.

Although in the foregoing description of
bipolar transistor operation we have considered
only the PNP type, the operation of the NPN
type is very similar, except that the operating
potentials and currents are reversed. The main

COLLECTOR

COLLECTOR

EMITTER

NPN

Figure 12: The usual schematic circuit
symbols for bipolar transistors.

difference is that the principal conduction
carriers are electrons, rather than holes. The
reader might find it worthwhile to trace the
operation of an NPN transistor out for himself,
by working through the description again and
substituting electrons in place of holes.

Figure' 11 shows the construction of a modern
silicon planar bipolar transistor, illustrating the
form taken by a practical device. The collector,
base and emitter regions of the transistor are
formed within a single tiny chip of silicon, by the
impurity diffusion process mentioned earlier.

Figure 12 shows the usual schematic symbols
used to represent NPN and PNP bipolar
transistors in circuits.

Although the bipolar transistor may be
regarded as the semiconductor equivalent to the
triode valve, there is one vital difference. The
valve controls output (plate) current by input
vonage (grid bias), and has a very high
resistance input. It draws microscopic input
current, if any at all. On the other hand, the
bipolar transistor for its very operation must
draw at least some base input current — and
may hence present an input resistance as low as
a few hundred ohms.

Using suitable circuit configurations it is
possible to arrange for a bipolar transistor to
present an effective input resistance as high as
several megohms; however, in order to obtain
higher figures, it is generally necessary to
employ a different type of device.

Such a device is the field-effect transistor or
FET, which consists basically of a thin
*‘channel” region of one type of semiconductor

Three pictures which further illustrate the construction of a silicon planar transistor. At left are completed devices; in the
centre, a device without its metal can; and at right, a close-up of a chip with its connection wires.
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LPS Instant Cold Galvanize is a ready to use 95 p.c. PURE
ZINC compound that provides long-lasting protection from
rust and corrosion.

LPS Instant Cold Galvanize isNOT A PAINT! When applied
to iron or steel it generates a positive electric current that
flows to the base metal. This electrochemical action fuses the
zinc compound with the metal. Corrosion will attack only the
outer zinc coating leaving the metal to be protected rust free.
If coating is penetrated LPS Instant Cold Galvanize will
sacrifice itself to protect the exposed base metal. RUST
CANNOT SPREAD.

INSTANT |

. COLD
SaLyanizE

,Z§m: Rich 4

TECHNICAL INFORMATION:

Passes PREECE TEST for hot-dip galvanizing

SINGLE APPLICATION THICKNESS — approximately 1% mils
COVERAGE — approximately 50 square feet per pound
COST — approximately 2¢ per square foot

A‘LUST PROOFS

oR_|
3 YEY METAL FORE TOUCH DRY — 1 minute . . . can be painted over in 6 hours or
ARS OR Mm 30 minutes after baking at 350° for 15 minutes
EQUAL HOT pP}  witHsTANDS:
QA TO NG ® Qver 3,000 hours in salt spray cabinet  ® Continuous dry heat up to 750° F.
Lvanizi ® Water temperature ahove boiling point @ Short period heat up to 1000° F.

SPECIFICATIONS:

LPS Instant Cold Galvanize meets or exceeds the following specifications:
MIL - P - 46105 weld thru primer
MIL - P - 21035 Galvanizing repair ( U.S. Navy }
i MIL - P - 26915A for steel ( U.S. Air Force )
Available in 16 oz. Aerosol spray-cans MIL - T - 26433 for towers ( Temperate and Arctic Zones ) ( U.S. Air Force )

Complies with Rule 66-3 Los Angeles and San Francisco

LPS Instant Cold Galvanize provides maximum protection when
applied to clean. dry metal.

Distributed by

ZEPHYR PRODUCTS PTY. LTD.
70 BATESFORD ROAD, CHADSTONE,
VICTORIA
Phone: 56 7231

LPS RESEARCH LABORATORIES, INC.
2050 COTNER AVE. #°LOS ANGELES, CALIF. 90025 (213) 478-0095
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First step in the manufacture of most
semiconductor devices is to grow large

single crystals of pure silicon or
germanium. This picture shows a single
crystal of pure silicon, from which many
tens of thousands of devices will be made.

material surrounded on both sides by regions of
the opposite type.

Like the bipolar transistor, the FET may be
made in two possible versions. It may be made
in a P-chidnnel version, consisting of a thin
channel of P-type material surrounded on both
sides by N-type regions; or alternatively in an
N-channel version, in which the channel is of N-
type material and the surrounding regions are P-
type material.

The construction of an N-channel FET is
shown in figure 3. It may be seen that the
channel is a"U-shaped region of N-type material
formed into a chip of primarily P-type material.
The P-type regions on each side of the channel
are connected together to form the “‘gate”
electrode of the device, while connections made
to each end of the channel region form the
“drain” and *“'source’ electrodes.

The operation of the FET .depends upon the
fact that, as we saw earlier in this chapter,
electrons and holes wandering across a P-N
junction tend to neutralise one another and
cause a carrier-free depletion layer to be set up
on either side of the junction. Because this
depletion layer region is exhausted of current
carriers, it is virtually an insulating region
unable to conduct current.

The P-N junctions forming the sides of the
channel of a FET will have such depletion layer
regions, and the depletion layers will extend into
the channel. Because they are virtually
insulating regions, they therefore tend to make
the effective electrical width of the channel
somewhat narrower than its physical width. And
if an external voltage is applied between the gate
and channel regions so as to reverse bias the
junctions, the depletion layers will expand
further into the channel to make it narrower
still.

The effect of this narrowing of the channel is
to reduce its ability to conduct current between
the source and drain electrodes connected to its
ends. In fact, if the reverse bias connected
between gate and channel is increased
sufficiently, the depletion layers will extend

"GATE"

"DRAIN" P-TYPE MATERIAL

P-TYPE N-TYPE MATERIAL

—  (CHANNEL)

I

Y
2

"SOURCE"

Figure 13: The basic structure of a field-
effect transistor or FET, whose operation
is rather like that of the triode valve.

right into the centre of the channel and meet,
virtually turning the whole channel into an
insulator. Naturally this effectively ‘‘blocks
off’’ the channel as a conducting path as far
as the source and drain are congerned.

[f a potential is connected across the length of
the channel by means of an EMF applied
between drain and source, it is found that the
width of the gate-channel depletion layers may
be used to control the resulting current. The
drain-source current may be varied simply by
adjusting the reverse bias applied to the gate-
channel junctions, and a relatively small change
in gate bias can produce a relatively large
change in drain-source current.

The FET is thus capable of amplifying small
signals, in much the same way as a triode valve.
In fact it is a much closer equivalent to the
triode valve than the bipolar transistor, because
like the valve its input control electrode — the
gate — does not draw significant current. Thus
the gate of the FET corresponds to the grid of
the valve, while the source and drain correspond
to the cathode and anode or plate respectively.
This may be seen by comparing figure 14 with
figure 6 in chapter 6.

Like the thermionic valve, the amplification
of a FET is expressed in terms of
transconductance, and measured in
milliamps/volt. The usual schematic circuit
symbols for FET devices are shown in figure 15.
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SOLAR CELL

Figure 16: Diagrams used to explain the
operation of the solar cell.
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In passing it should perhaps be noted that
the type of FET we have just described is only
one of a variety of practical types. Another
type which the reader may meet is the
MOSFET, in which the gate and channel are
insulated from one another by a thin layer of
oxide.

There are many other types of semiconductor
device besides those which we have looked at in
this chapter, but unfortunately space does not
permit dealing with these here. Happily the
reader will find that the junction diode, bipolar
transistor and FET devices are those which he
will tend to meet most often, so that the basic
grounding provided in the foregoing should be
found very useful. More information on
semiconductor devices in general may be found
in our companion handbook, **Fundamentals of
Solid State™.

DRAIN
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SOURCE

AAAA,
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Figure 14: Because a small negative bias
on the gate of a FET controls the channel
current, the device can amplify.

DRAIN

GATE -@ GATE

SOURCE SCURCE

N- CHANNEL P- CHANNEL

Figure 15: The usual schematic circuit
symbols used for FET devices.

A final note before we leave the topic of
semiconductor fundamentals. In reading the
section ‘earlier discussing a P-N junction
“depletion™ layer, it might have seemed that
one should be able to measure the depletion
layer potential of a junction using a sensitive
voltmeter. This is not the case, however,
because as soon as an external circuit of any
description, such as a measuring circuit is
connected to such a diode, another depletion
“layer” forms. It forms in two parts, one at
each end of the crystal where the wires connect
(see figure 16), and the two ‘half depletion
layer’ potentials equal and exactly cancel that
of the central junction. With no net circuit
voltage, the meter will show nothing.

While we cannot measure the depletion layer
voltage of a normal diode, we can measure a
voltage across a special type of diode known as a
“solar cell.” In this type of diode, the “main’ P-
N junction is made to that it ¢an be exposed to
light or heat radiation while the rest of the diode
remains unexposed. l

Because greater radiation energy is given to
the carriers near the exposed junction, the
depletion layer which is set up has a greater
voltage than that at the connections, which are
*‘dark’ and at ambient temperature only. Thus
there is a net voltage produced, which can be
used to operate small radio receivers or other
devices.
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Elementary
Electronics

A relay is an electromagnetic remote control switch. A buzzer is an
electromagnetic noise generator. Both are easy to make from the
electromagnet we described last month.

by Ross Tester

A relay and a buzzer are very similar in
theory of operation and can be built from
nearly identical parts. The major difference is
in how the circuit is wired. We describe here a
simple device that can be used for both
purposes.

All you will need to make this project is your
electromagnet, a few scrap pieces of
aluminium; two spring terminals, a piece of
wood to use as a base board, an old (but not
rusty) hacksaw blade, six small wood screws
and four nuts and bolts — two %in and two
3/16in. You should have some wire already
attached to your electromagnet. (If you don’t
have a 'sin Whitworth tap, you will need an
extra two 'xin nuts. We will explain this later.)

Start by drilling and cutting out the four
pieces of aluminium from the patterns given.
The holes and slots are best drilled before you
cut out the pieces — it is much easier to hold a
larger piece of aluminium! Where slots are
shown, simply drill two or three holes close
:_ﬁgether and form them into a slot using a fine

e.

Next, make some holes in the base board for
the woodscrews, using the pattern shown. You

Figure 1. Electromagnet connected for use as a relay. The
circuit which lights the lamp is separate from the one which
operates the electromagnet — except that in this case we
have used the same battery to energise both circuits.

EVEREADY
905 BATTERY

e

LLLLRLLS BATTERY

Ml -

ARMATURE

i

can do this with a small drill, or by hammering
in a small nail and removing it.

The holes in the vertical sections of the “U™
bracket may be ordinary 'sin, or preferably,
tapped “sin Whit. If the hole is tapped, only
one fastening nut is necessary, but if it is not,
two nuts, one each side of the bracket, will be
required to hold the contact screw steady.

The screws mentioned in the last paragraph
should be pointed. This may be done by first
winding a nut on to the screw, then filing the
end to a point with a fine file. Once the point

has been made, the nut can be wound off to

rethread the screw.

The reason for pointing the screw is that we
want to make good electrical contact between
the screw and the blade and a point has a much
better chance of making contact than a flat
end. You will have to polish the blade as well,
at the point where the screw makes contact.
We use a piece of hacksaw blade rather than
an ordinary piece of steel, because the
“armature” (which the blade becomes) relies
on a springing action for its operation.’

If you use the end of a hacksaw blade there
will be one 3/16in dia hole already drilled in it.

tone.

EVEREADY 905 %
BATTERY (6 VOLT)

LAMP

\
|| ELECTRO I il

i

ELECTRO MAGNET
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‘Your electromagnet-
putting it to work

If not, you will have to drill two holes. Use the
holes in the largest bracket as-a guide for
drilling the holes in the blade. The holes should
match up exactly, as mechanical rigidity at this
end is important if the buzzer is to operate
correctly. Both these holes should be 3/16in
dia.

After you drill the holes, you can snap the
required length of blade off. It is easiest ‘to
fasten the required length into a vyce, and then
snap the blade by bending it close to the jaws
of the vyce. You need approximately three and
a half inches of blade. Do not worry if it is
slightly more than this, but don’t use less.
Sufficient blade movement may not be
realised if you do. Once cut, the blade (or
armature) may be screwed to its mounting
bracket.

All brackets may now be screwed to the
base board. The screws holding the armature
bracket are not completely tightened, to allow
it to be moved around to get the optimum
position for operation.

Attach the spring terminals in the positions
shown. You can screw the terminals directly
into the wood by making holes for them
slightly smaller than the screwthread, and
screwing them in under pressure. Although the
thread is not intended to be used as a wood-
screw, it works quite satisfactorily.

Place the electromagnet in its mounting
brackets, and tighten it with the nut on the
“head” end. There should be a short length
(approx 1/16in) protruding at the shaft end.

Figure 2. Electromagnet connected for use as a buzzer.
Wired in this way the electromagnet turns itself on and off
hundreds of times per second, thus producing an audible

ELECTRO
MAGNET
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This may be seen from the accompanying
drawings. The flat of the hacksaw blade should
be another 1/32in away from the end of the
bolt. Once you have all the pieces in the correct
position, tighten up all screws.

Now take the two pointed contacts, and
insert nuts all the way on to them. Place a
solder lug under one of them, and put them
into the holes in the “U” bracket. If you do not
have tapped holes, put another nut on the
contact to hold it in position. Screw the outer
contact into the hole until it just touches the
blade when it is at rest. Hold the contact in this
position, and tighten the nut(s) hard
against the - bracket. Repeat for the other
contact, but this time hold the blade against the
electromagnet, and adjust the screw until it just
touches the blade in this position. Then tighten
the nut(s).

Now all you have to do is wire the
components together, and this will depend on
whether you want to make a relay or a buzzer
— or both!

The relay is probably the most simple, so we
will explain it first. By wiring the electromagnet
directly into a source of current (a battery), the
coil is energised and the bolt becomes a
magnet. This attracts any ferromagnetic
material in close proximity — in this case, the
blade. By making the blade part of another
circuit, we can control the other circuit without
actually touching any of the components in it.

In practice, a relay is usually used for the
control of a high voltage or high current circuit

WARNING: On no account should this ’
simple relay be used to control anyt |
other than a few volts from a battery. |
NOT attempt to use this as a control for |
mains voltage. Stick to batteries — they are |
much safer. |

foicsh

WIRE WRAPPED UNDER DRAWING PIN

1/2" WIBE TINPLATE ETC.
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= ——
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Figure 4. A simple key for experimenting
with Morse code can be made from a strip
ojb‘(t’inplate and two drawing pins as shown
aoove. o

by means of a low power circuit. In an
automobile, for example, horns and starters are
operated by relays to avoid having to route
heavy wiring carrying high current to the inside
of the car.

To make the relay work, you must loosen
the outside nut and remove the screw far
enough to make sure that it will not touch the
blade in any way. Then connect the circuit-up
as shown in figure 1. When you are sure that
everything is correct, connect the battery.

If the circuit is correct, the lamp should be
out. If it is on, check to see that the screw you
just loosened is not touching the blade. If this is

not the case, something is wrong with your
wiring.

When you get it operating correctly,
examine the circuit diagram and note that the
circuit which lights the lamp is completely
separate from the electromagnet circuit except
for the battery connections. We use the same
battery for convenience, but the lamp could be
connected to another battery of a different
voltage or to another power source without
affecting the operation of the electromagnet-
and-key circuit.

Now we will show how the electromagnet
can be used as a buzzer. All you need do is
replace the screw you loosened before, and
loosen the other screw you were using as the
relay contact. Connect the circuit as shown in
figure 2. It will help if you have some kind of
key between the battery and the coil. Besides
saving the battery, you will be able to
experiment with Morse code. If you haven’t got
a proper key, you can fashion one from
tinplate by following the simple diagram in
figure 4.

However, we must point out that using such
a key will certainly be detrimental if you
seriously try to learn Morse code. A proper
hand action must be developed, and this can
only be learnt by much practice, on a
proper key. Good keys are available quite
reasonably from disposals sources. Such a key
is a “must” if you are to develop good Morse
technique.

First, let’s see how a buzzer works. As in
the relay, the electromagnet is operated by
connecting it to a battery via a switch. When
the switch is turned on, current flows through

(Continued on Page 141)
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HIH IS Thore harmonious
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AMPLIFIER/TAPE DECK

TC-366 TAPE DECK—

TA-1010 Amplifier slanted horizontally

3ony’s Tafrlldsome TA-1010 amplifier compares favourably with units costing far more. or venica“y
nusual flexibility from 30w (RMS) total power permits use with any top quality ) .
components. And the functional controls on the elegantly designed cabinet make it Here's a new functional angle on tape decks —

Sony’s latest — TC-366! Unique slant front gives
easier operation — vertically or (changed around)
horizontally. Professional 3-head system for play-

particularly simple and pleasing to operate.

SPECIFICATIONS: POWER AMPLIFIER SECTION — Power output: max. power, 58w ;

both channels. Rated 15w per channel RMS. Harmonic distortion: less than 0.5% at E::rfoﬁ:;;dlt?agn::odrt 1readsueée: L;}zitesrhg:doabv? erg
rated output (at 1 kHz). Intermodulation distortion: (60Hz: 7kHz=4:1): less than 1% ensures incredibly smooth and steady reel drive
at rated output. PRE-AMPLIFIER SECTION — Frequency response: TUNER, AUX-1, with optimum tape tension. Mixing facility. Tape
AUX-2, TAPE; 20-60,000 Hz +-0 —3dB, PHONO-1, PHONO-2; RIAA equalization curve selector. Easy threading. Two metres. Low distor-
=+1dB. Tone controls: BASS 100Hz - 10dB, TREBLE 10 kHz 4-10dB. Filter: HIGH tion pre amp. The superior sound quality of TC-366
FILTER 6dB/oct. above 5kHz. Loudness control: 100Hz+8dB, 10kHz+4dB (Att. mates beautifully with Sony's latest stereo ampli-
—30dB) Signal-to-noise ratio: PHONO-1, PHONO-2, better than 70dB, 3mV TUNER, fier — TA-1010 — a compact masterpiece of
AUX-1, AUX-2, TAPE, REC/PB; better than 90dB, 250mV. Circuit: 20 transistors, 5 design excellence.

diodes. Power requirements: AC 100, 117, 220 or 240V, 50/60Hz. Power consumption:
Approx. 75w. AC outlets: Switched ... 2, unswitched...1, total 300w. Dimensions:
16-9/16(W)x4-7/8(H)x9-11/16"(D). Weight: 10 Ib.

r-----------------1
To: Jacoby Kempthorne Pty. Ltd., 469-475 Kent Street, Sydney, B S O N i -

N.S.W. 2000. |
Please send me information on the Sony TA-1010 Amplifier and the || Distributed by:
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Elementary Electronics:

ldeas Worth Trying

WARBLER

If you want a noise that really attracts
attention, it’s hard .to beat warbling sirens such
as those now being used by many emergency
vehicles.

This warble-tone generator (see diagram)
has three transistors, each of which is coupled
to the other two to form a free-running
multivibrator.

With the values shown, TR1 and TR2
oscillate at about 700Hz; TR1 and TR3
oscillate at about 500Hz; and TR2 and TR3
loaf along at about 1.5Hz. A square wave
pattern at the collector of TRI1. alternates
between the two higher tones at about 1.5
times per second.

When TR2 is off, multivibrator TR1-TR3
oscillates at 500Hz, and when TR3 is off,
multivibrator TR1-TR2 oscillates at 700Hz.
The output is taken off through a 16uF

SIMPLE TIMER I

This simple one-transistor timer was
originally designed for use in a model
submarine, but could be used for a variety of
non-critical timing jobs.

The circuit has proved very reliable in
service, although large changes in temperature
will affect the time duration.

Time duration is adjusted by varying
potentiometer R1, within a range chosen by
selecting the values of C1 and R1. Typical
ranges are:

2-8sec — 100uF and 50K
5-30sec 1000uF and 50K
30-3600sec 100uF and 2M

Depressing S1, which is a momentary
contact switch, charges Cl1 to 9 volts. The
transistor conducts, causing the relay to close.
When S1 is released, the timing period is
started and the charge begins to bleed off,
mainly through R1 and R2, with some current
drawn by the transistor through R3.

As the bias on the transistor decreases, its
collector current is lowered to the point
where the magnetic attraction of the coil in the
relay is overcome by the relay spring and the
contacts open. This completes the timing
period.

Users should note that it will take a fraction
of a second to charge C1 fully, so S1 should be
pressed firmly and held down briefly to ensure
accurate timing.

(Submitted by J. Parker, 16, 63 Holbrooks
Road, Inderdale, SA 5032.)
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ResweLDIFEUE

THE NEW
S-MINUTE
EPOXY
FIXER

... THE FIRST
OF ITS KIND!

Resiweld Five is a new development in Australia by Davis- Ideas for use of Resiweld Five
Fuller chemists and is the ideal adhesive for bonding, repairing All types of model constructions
breaks and most electrical repairs, etc. No jigs or clamp —general hobby work. Radio
supports are needed while setting. Resiweld Five combines 2nd ?r""g'“' °|°“s"‘i°“°? t‘“d
the high bond strength of epoxy resin with the quick-setting 50%"hou sahoid work. Lapidary
characteristics of contact adhesives. Curing commences as work—jewellery manufacture,
the two components are mixed and Resiweld therefore must repairs of spectacle frames,

be used immediately. It sets within 5 minutes, and may be brooches, glassware, etc.
sanded, sawn or painted in 20 minutes. In 20-30 minutes it

reaches full epoxy bond strength.

For a free leaflet write to:
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Workofart 5786

A concept in argon-cast copper; trated in 5 microseconds conceived
the beautiful shape of a living idea.  for the function of outlining the
The AWV 5786 beam power tube, nation’s airways.
power centre of D.C.A. Distance Here, intelligence of function creates
Measuring Equipment beacons its own beauty of design. And
throughout Australia. A power unit technology becomes art.
with a pulse of two kilowatts concen- For AWV. electronics is a living art.

your experts in the art of e¢lectronics.
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BIAS — You dont need it...
Your tape recorder does!

No tape recorder will record and reproduce signals with acceptable fidelity
unless it is provided internally with some form of recording bias — usually a
high frequency or supersonic field. It is an extraordinarily difficult matter to
explain, but the following note should be helpful until you are ready to tackle the

heavy theory!

by W. N. Williams

In transforming sound waves into magnetic
patterns on a wire or a tape, engineers
encountered a problem which is a fundamental
one and which had to be solved before
magnetic recording could be considered as a
really satisfactory method.

It was found that, when a magnetising force
is applied to ferrous material, the degree of
magnetisation produced and retained is not
strictly proportional to the applied magnetising
force. Beginning from zero, the amount of
magnetisation first tends to rise very slowly,
then rises more rapidly, then tapers off again as
the ferrous material becomes magnetically
saturated.

This occurs for magnetisation in either
direction, so that the overall curve of induced
magnetic flux (B,-B) plotted against
magnetising force (H,-H) is as shown in figure
|

The diagram also illustrates what happens to
a signal which is passed through such a
recording system without any bias.

For clarity, the input is shown as a pure sine
wave. When transformed into a magnetic
pattern, then recovered for subsequent
amplification, the kink in the centre of the
magnetisation curve is found to have produced
a kink in‘the signal waveform.

The end result is very severe distortion in the
reproduced sound.

To overcome this effect, it is necessary to
apply a magnetic *‘bias” to the tape so that the
signal does not, as it were, centre on the kinked
part of the magnetisation curve.

The earliest system of magnetic bias
involved placing a magnet near the recording
gap, or passing a direct current through the
recording head. This produced a fixed
magnetic field which (hopefully) caused the
signal to centre on one of the straight portions
of the curve.

While a relatively simple method, *DC” or
“permanent magnet” bias tended to produce a
recording with undue background noise. This
was due largely to the fact that each discrete
particle on the tape was magnetised in the
same direction, so that the tiny pulses they
produced were all additive and were heard as
noise on playback. . -

Nowadays, all but the most elementary
recorders use a system of high frequency
bias. A special oscillator in the recorder
produces a signal well above the limit of
hearing. During recording, this supersonic or
high frequency bias signal is fed in to the
recording head, along with the input signal.

Because the bias signal is at a very much
higher frequency than the sound signal, the
head is responding to a powerful magnetising
force, even during instants when the sound
signal waveform is passing through zero. This
modifies fundamentally the way in which the
particles on the tape respond to the sound
signal. ¢

In fact, as far as the recording head is
concerned, the input signal is a composite
waveform as illustrated in figure 2. As it passes
across the gap in the record head, each particle
is subjected to one or more complete cycles of
high frequency energy, displaced bodily
somewhere along its magnetising (or BH)
curve by the simultaneous presence of the
audio waveform.

What each particle retains in the way of
remanent flux would take far more space to
explain than is available here. For those who
want to follow it up, however, the key thought
is that the bias signal swings the particles
through a series of magnetic cycles known as
hysteresis loops. As the particles move to and
beyond the edge of the recording gap, the
loops collapse towards the B,-B axis but not as
a direct transfer from the basic non-linear
transfer curve.

The action of these loops, collapsing into the
space between the BH curve and the B,-B axis
makes the system behave as if it had a
magnetisation curve quite different from the
curve shown and without a kink in the centre.

The end result, when the tape is played back,
is an output waveform which is substantially
free from non-linear distortion, as in figure 2.

Because the particles are not all uniformly
magnetised in one direction, as with DC bias,
they do not tend to generate additive noise
pulses as they pass across the replay head. The
background noise with high frequency bias

DISTORTED
INDUCED OUTPUT SIGNAL
MAGNETIC

FLUX DENSITY

™ INPUT SIGNAL

N

Joe:

Figure 1: If the induced magnetic flux is
plotted against magnetising force, the
resulting curve is kinked near the centre.
Recorded on this basis, an input signal
would be distorted as shown.

RESULTANT FROM
PLAYBACK HEAD

N\ AUDIO INPUT SIGNAL
PLUS BIAS

Figure 2: When a high frequency bias
signal is present along with the audio
signal to be recorded, the tape particles
are subjected to a complex magnetising
signal so that remanent flux is no longer
dependant on the basic magnetisation
curve. The tape exhibits a much more
linear transfer characteristic.

therefore tends to be much lower than with DC
bias.

It is not surprising to find that the magnitude
and the frequency of the high frequency bias
current through the record head is important.

The magnitude of the bias current affects the
slope and the linearity of the apparent
magnetisation curve, referred to earlier. It
therefore has a direct bearing on the distortion
content of the reproduced signal, the level of
signal that can oe impressed on the tape and
the level of the recovered signal.

By inference it must have a bearing also on
the noise level, since the larger the signal than
can beimpressed on the tape without distortion
occurring, the better will be the signal/noise
ratio.

As far as bias frequency is concerned, it is in
the interest of overall recording quality to use a
quite high figure — 100KHz or more.
However, designers commonly have to settle
for a figure nearer 50KHz for the sake of
design economy.

In most tape recorders, the high frequency
oscillator incorporated to provide the bias is
actually made to serve double duty.

In a normal tape recorder the threading is
arranged so that the tape passes over an
“erase” head just before it reaches the
record/play head. During replay, the erase
head is inert — just a thing across which the
tape happens to pass.

When a recording is being made, however, a
strong signal from the high frequency oscillator
is fed into the erase head, creating an intense
high frequency magnetic field across the gap in
its exposed surface. :

The amplitude of this erase signal is made
such that it magnetically saturates the particles
on the tape in both directions as they pass
across the erase gap. As they move out of the
gap the magnetic cycling diminishes to zero
and the particles are left with zero
magnetisation.

In other words erasure eliminates any
previous recording and (hopefully) noise
content, so that the tape passes to the record
head magnetically “clean”. @
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who needs 40 watts r.m.s.?

Obviously, from the demand for designed specifically for you. It A separate 1” tweeter

the Wharfedale ‘‘Rosedale”, measures only 15” x 934" x 9” bandles all notes and sounds
many music lovers have this but has a conservatively quoted over 1750 Hz. Power rating of
substantial acoustic power frequency response of 65 — the “Denton” is 15 watts R.M.S.
requirement. Few speaker 17,000 Hz. This covers every These two fine British speaker
systems can handle 40 watts musical instrument,every overtone. systems are representative of
R.M.S. — and only a handful do : iall ; the Wharfedale range; you can
it well. For sheer power handling XV'"’ . spﬁc:al yicesignad »  hear them all at your franchised
Deltaflex’’ surround for the 8
capacity — free of colouration & Simon Gray dealer. When you
i .,  bass/mid-range speaker, the
— the Wharfedale ““Rosedale major problem of small do, listen for the musical
leads this select group of high enclosures . . . cone break-up transparency that identifies
quality speaker systems. .. . has been solved by Wharfedale — for this intangible
sl : ; lity is the reason for
With its 15” bass reproducer Wharfedale sound engineers. g g
completely isolated from the 5"  The speaker only reproduces the \Wharfedale’s international
mid-range speaker and the 17  signal fed to it — and the Sooce

frequency range of 35 — 20,000 mid-range.

Hz. Naturally it's a glorious piece

e Easy sound to live with. By
Measuring 24” x 23" x 13%2”,
finishes available include oiled
teak and polished walnut. The
Wharfedale ‘“Rosedale’” will
complement the highest quality
amplifiers and signal sources.

But you live in a flat! Don’t worry
— you’ve not been neglected by
Wharfedale. The “Denton”, a
bookshelf compact, has been

high pressure tweeter, the result is clean bass registers '
“Rosedale” has an effective and accurate “presence” in the \v ' ‘
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CLASSICAL
RECORDINGS

| Reviewed by Julian Russell

Cassettes add to classical repertoire

The fast growing acceptance of
musicassettes as a convenient method of
recording music, and ever-increasing sales
have made it necessary to devote the bull
of this month's space to reviewing recent
issues. Nowadays three major companies,
Philips, Deutsche Grammaphon and the
World Record Club (World Cassette Club)
add monthly to the classical repertoire.

A few years ago most cassettes were
made from early LP and stereo recordings.
Now some cassettes are being released
simultaneously with the disc version of the
same performance. Moreover, the titles
which follow indicate they are aimed at
more sophisticated buyers than the earlier
examples.

The new cassettes show a definite
improvement in regard to background
noise and a good cassette recording will
often come close to a disc version in the
matter of fidelity. Another contemporary
development is the production of extra long
playing cassettes, each side running as
long as two sides of an LP disc.

* * *

HOLST — The Planets. Suite for Orchestra.
Boston Symphony Orchestra and the New
England Conservatory Chorus conducted
by William Steinberg. DGG Stereo No
3300-106.

The disc version of this performance was
issued in England as recently as July this year.
The suite was finished in 1917 and received a
rapturous first performance the same year. Its

pularity has never waned. Holst was always
interested in astrology and he uses the planets
as astrological symbols. Mars, for instance, is
the bringer of war, Venus, the bringer of peace,
Jupiter, the bringer of jollity, and so on. In the
first item, Mars, the heavy bass is a little fuzzy,
but after that the recording is very good
indeed. Steinberg takes it at a brisker than
usual tempo but retains the heavy accenting
that gives the piece its juggernaut-like
character. The Boston brass put up a
magnificent show. If the fast tempo removes
some of the piece’s sinister weight, there
always remains the convincing picture of
crushing armour making ruthless, irresistable
progress.

In Venus, the opening notes on the horn in a
fairly high tessitura come off splendidly. This,
too, though taken rather faster than is usual by
English conductors, is most beautifully played
— and excellently recorded. If it misses a little
in serenity and langour, it never fails to
introduce passion when that is needed.

Item three, Mercury, the Winged Messenger,
slips by fleetly with brilliantly executed fast
woodwind and celeste passages. A truly
mercurial performance. Jupiter, the bringer of
jollity, is really jovial. It is rumbustious music,
unmistakeably English in character with, in the
middle section, a broad, open-air tune
reminiscent of Elgar and worthy of carrying
one of that composer’s favoufite markings
“nobilmente”. The sound in this is particularly

good.

The second side opens with Neptune, the
Bringer of Old Age. Here the wan, widely
spaced woodwind chords against deep bass
strings are superbly effective. There follows a
slow march, a spectre-like theme that could
represent a procession of departed spirits.
There is about the whole of this movement an
atmosphere of tragic resignation that, despite
claims to the contrary, is experienced by most
very old people. A moving piece of mood
painting.

Uranus is used as a symbol of the
Magician. It is made up for the most part of a
quite remarkable, lop-sided four note phrase
reminiscent of the cry of the Queensland
butcher bird which persists throughout the
whole movement. It is interrupted by a spirited
“alla marcia” tune in which Holst introduces
all manner of orchestral legerdemain and
virtuoso showmanship which the Boston
players use with stunning expertise.

Neptune, the Mystic, is the most distant of
the major planets — Holst doesn’t use Pluto, I
think because, at the time he composed the
suite, it had stil not been securely
confirmed as a real planet. But on this point I
may be wrong since I am no astronomer. In
this suite Neptune is used as a symbol of
mysticism. The music is as cold as interstellar
space with a quite wonderful theme on the bass
flute in the opening bars. A wraith-like,
wordless women's chorus later enters so softly
that it might be coming from light years away.
For my part it could have been made to sound
even fainter, but it still does very nicely as it is.

* * *

SCHUMANN — Piano Concerto.

FRANCK — Symphonic Variations for Piano
and Orchestra. Moura Lympany (piano)
and the Royal Philharmonic Orchestra
conducted by Constantin Silvestri. World
Record Cassette No 0098.

The Schumann Concerto has always been a
favourite work of mine. It is full of beautiful
melodies, its form is delightfully simple yet
shapely, and the scoring is rewardingly
transparent. Miss Lympany’s style is well
suited to the work — a limpid but firm touch, a
nice range of dynamics, and graceful phrasing.
Both she and the orchestra push the first
movement along without any sentimental
hesitations. The more romantically inclined
might find it a' thought too businesslike. I
didn’t. The original recording dates from 1959
and some later disc versions have slightly more
tonal refinement. Despite this it makes a most
enjoyable experience through which one can
relax in complete security.

The Franck Variations were coupled with
the Schumann on the original disc. And,
despite the nowadays fashionable
disparagement of the composer’s works, it still
remains another of my favourites. It is
beautifully put together, giving both soloist and
orchestra plenty of material with which to
display their skill, and in this performance,
impeccable taste. My earliest memory of the

concerto was a live performance by the famous
French pianist, Alfred Cortot. Miss Lympany
uses much the same approach with one
important bonus — Cortot occasionally
played a wrong note while Miss Lympany’s
performance is note perfect. Here is a product
that I can recommend to all but the most
hypercritical.

* * *

IBERT — Divertissement.

BIZET — Jeux d’Enfants.

SAINT-SAENS — Danse Macabre. Le Rouet
d’Omphale. World Cassette Club No TC-S-
4886. Paris Conservatoire Orchestra
conducted by Jean Martinon. World
Cassette Club Stereo No TC-S-4886.

The items on this cassette would probably
have been called by the late Sir Thomas
Beecham musical “lollipops™. The Paris
Conservatoire Orchestra, heard after the
others I have noticed above, sounds rather on
the thin side but its members play the Ibert
pieces with considerable spirit.

Those familiar with the suite will already
know how witty is its send-up of hackneyed
music. For instance, in the second piece, Cor-
tege, there is a hilarious burlesque of
Mendelssohn’s Wedding March from his
“Midsummer Night’s Dream” music, and
Parade has true music hall boisterousness. The
Valse is played in the spirit of true Gallic
mockery but, as a contrast, the Nocturne is a
delicious bit of tone painting most sensitively
delivered.

The solo pianist in the final item, Galop, is
not named but he splashes around
exhilaratingly in the first bars producing a
sound as if he were playing the instrument with
his elbows. This concluding piece goes at a
terrific bat in the good old circus grand finale
tradition.

The Bizet suite, which used to accompany a
very picturesque little ballet that seems
nowadays to have been dropped from most
ballet companies repertoires, opens with a little
March full of precise, rhythmic playing. In the

“AEGIS

% Registered Trade Mark
AF-1 NOISE REDUCING
AERIAL KIT

This AF-1 aerial system is for use in
noisy locations for clearer reception.
It is designed to cover both M~ W
and S / W broadcast bands (from 500
to 1500 KHZ and 2 to 15 MHZ. Ap-
proximately). Available in all
States. Write for. our illustrated
leaflet. : &

AEGIS PTY, LTD.
347 Darebin Road, Thornbury,
Vic., 2071. Phone: 49-1017.
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BASF
L H-hifi

The softest sound of

one gently bowed
cellostring. Or the full
blooded beat of a soul
group, at volumes which
allow you to feel the
rhythm through your feet.
Two examples of recorded
sound that demonstrate
most vividly the benefits
of BASF LH-hifi Tape.

L stands for low noise
... His short for high
output. Two special
features in one recording
tape. By eliminating

the background noise,
and increasing sensitivity
BASF engineers have
achieved a dramatic
improvement in signal-to-noise
ratio of as much as 8dB

over other quality tapes.

Now your recordings

will take on magnificent studio
quality—with greater clarity,
more realism and less
distortion—whether they be
Rachmaninoff or rock.

Playing times:

C30 = 2 x 15 mins. = 30 mins.
C60 = 2 x 30 mins. = 60 mins,

' C90 = 2 x 45 mins. = 90 mins.
C120 = 2 x 60 mins. = 120 mins.
BASF Compact Cassettes
available everywhere

in your choice of

either “Trans”,

“Snap” or ‘“Plastic Pack”.

11 B

Try our new sound experience
... you'll love it.

BASF LH-hifi tape also available
in Compact Cassette.

Australian Distributors:

' Maurice Chapman & :Company Pty. Ltd.,
276 Castlereagh St., Sydney. Ph: 61 9881.

146 Burwood Rd., Hawthorn, Vic.

Phone: 81 0574.
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second piece, Cradle Song, the strings are
muted and sound very much more refined in
tone than they do elsewhere in the recital. It is
most delicately scored and a real charmer to
listen to frequently. In Impromptu you will
hear more playing ‘of delicious rhythmic
accuracy, always sensitively inflected. The
following Duo offers a graceful sugary melody,
luxuriously harmonised, but which I never find
cloying. The merry bustle of the final Galop
goes at a furious pace without any hint of a
stumble.

Danse Macabre should be well-known to
most readers of this'column. But I wonder how
many remember the curious old 78 disc of the
music to which the singer Vladimir Rosing
added the  odd-sounding words “zig-z-zig-z-
zig”? The solo violinist’s tone is much to harsh
for my liking in his opening tritone phrase.
Later on I found a fairly hefty bass boost
improved the reproduction without in any way
imparing the clarity of the sound, which is
almost clinical. The slow middle section is
played — deliberately I think — very
sentimentally. But the clarity of the sound 1
mentioned above tends to rob the little
symphonic poem of its midnight, graveyard
atmosphere.

Le Rouet d’'Omphale (Omphale’s Spinning-
wheel) aims at describing Hercules, enslaved
by Queen Omphale and made to wear women’s
clothes to work a spinning-wheel. The music
may not tell you much about Hercules but it
again reveals the composer’s elegant
workmanship and his effective, if not very
profound, melodic invention. The only theme
to hint at Hercules, restrained heftiness is the
fine second subject which never loses its
attraction for me.

* * *

BARTOK — Music for Strings, Percussion,
and Celesta.

KODALY — Harry Janos Suite. Concert-
gebouw  Orchestra of Amsterdam
conducted by Bernard Haitink. Philips
Stereo No 7300 017.

Bartok took considerable trouble to indicate
in his original score of this work just how he
wanted the musicians to be seated. There are
two string orchestras and these must be placed
on either side of the percussion, a very large
group which includes tuned-xylophone,
piano and so on — and the usual timpani and
other metal and wooden objects. This
recording  faithfully follows Bartok’s
instructions and, played on stereo equipment,
delivers the antiphonal effects the composer
had in mind. I could write columns on this
miracle of a score though if it is new to you
you might have to repeat it several times for all
its wonders to be appreciated. I can, however,
briefly add that, if you are in sympathy with
Bartok, each repetition will reveal fresh
wonders — and beauty.

The Dutch orchestra plays the difficult
music with superb confidence and style. The
string tone s luscious, the percussion
consistently accurate and balanced to
perfection. Although the-opening fugal passage
might seem a trifle on the slow side it follows
the composer’s markings scrupulously. The
only movement in which I felt the slightest
disappointment — and this only minor — was
the second which might have profited by
skghtly more humourous, or even disrespectful
treatment. The third, an adagio,.is one of the
finest examples of Bartok’s now famous
“night” music with its tiny insect-like sounds
against a dark background. It is played to
perfection, a ravishing experience.

Then you have the exciting finale with the
percussion as busy as one-armed paperhangers
with the itch, the whole leading up to an
overwhelmingly passionate cenclusion. Solti’s
version is perhaps a little showier, a shade

more unbuttoned; Haitink’s the more refined.
Your own taste must guide your choice
between two magnificent performances,
Moreover, so far as I know, the Solti (Decca)
has not yet been transferred to cassette.

Haitink’s Jary Janos is perhaps not quite so
brilliant as the Kertesz disc performance, also
for Decca, but again I know of no cassette
account of this one either. But please don’t
think that I mean you will find the
Concertgebouw’s reading dull. On the contrary
it is full of humour and the kind of accenting
that is so characteristic of this type of
Hungarian music. And here again your own
preference must guide you, if you can find a
cassette version of the suite.

As to the recording, though both works are
excellently engineered by cassette standards
both respond a little better to disc
reproduction. In the cassette account of the
Bartok a very small amount of the detail
doesn't get through as clearly as on disc. But
the production remains very impressive for all
that.

* * *

BRAHMS — A Germar Requiem. Gundula
Janowitz (soprano), Eberhard Waechter
(baritone), the Vienna Singverein and the
Berlin Philharmonic Orchestra conducted
by Herbert von Karajan. DGG Stereo No
3581-002.

This is one of the extra long playing
cassettes I mentioned in the introduction to
these reviews. The makers claim that they have
the same content as two LP discs and they
retail at $12.50. $14.50 would be the price of
two separate cassettes. Side 1 runs for 37
minutes plus a few seconds; Side 2 for 37

minutes 55 seconds. The disc version of the
Requiem took only three sides. The fourth side
was devoted to Brahms’ St Anthony
Variations. A text in both English and German
accompanies the cassette. The voices of the
chorus sound very remote in the opening bars
but soon move into comfortable audio range.

Under Karajan the performance is a very
romantic one — so romantic in fact that the
chorus seems more intent on this aspect of the
work than on their diction which, even to one
fairly familiar with the German language, is
often impossible to make out. This same
preoccupation with emotion seems also to
effect the performance of the solo baritone,
Waechter, who often imposes an . unwanted
vibrato on the otherwise splendid quality of his
voice.

But this is emphatically not the case with
Janowitz’ very beautiful account of a
ferociously difficult solo. Her opening high
pianissimo phrases are so very lovely that they
reminded me of Schwarzkopf at her very best,
and I can think of no higher praise. The
orchestral playing is magnificent, lustrous in
tone during most of the work and blazing into
climaxes that are never coarse.

* * *

BEETHOVEN — Piano Concerto No 3 in
C Minor. Emil Gilels (piano) with the
Cleveland Orchestra conducted by George
2;;1] World Cassette Stereo No TC-S-

7

A slight bass boost will help the otherwise
good recording of this performance. Both
conductor and soloist take the first movement
rather coolly in what 1 can only describe as an
unremarkable account of the music. There is

SOUND HOUSE

L. G. Walker & Co. Pty. Ltd.
243 Elizabeth Street
SYDNEY.

Phone 26 6149

HEAD OFFICE:

TAPE EXCHANGE
CLUB

Join now, membership for one year only $3.50 plus one
or more pre-recorded tapes of your own choice.

LATEST

Releases of 8 track stereo cartridges and cassettes are avail-
able to members of our club at all times.

FOR DETAILS OF OUR EXCHANGE CLUB, WRITE CALL
OR PHONE

Sound House Pty. Ltd., Audio Consultants,

106 Wellington Pde., EAST MELBOURNE, Victoria.
Phone 419 2767

AUSTRALIA’S FIRST TAPE EXCHANGE CLUB

George Reveleigh
64 Burbong Street
Indooroopilly
QUEENSLAND
Phone 78 1908
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There's a new family name
in the stereo game . . .

INTERDYN PRESSURE CHAMBER

WHO WE ARE SPEAKER SYSTEMS —
AND WHAT WE DO

Attracting

International Dynamics is an import International Attention!
company which searches the world to 's"‘)g:'k‘g: re‘;frgzz'é;e;;hea’;‘a?:;
bring to the Australian market and the fone range s, conventional
stereo enthusiast the finest equipment speakers, yet occupy only a
possible. fraction of the space. This makes

il 4 it possible to use new, space-
Each year a principal of the company saving places for ultimate
visits Europe, U.S.A. and Asia, checking quahtyd speaketrhs cfapITblte g{
on latest developments, seeking out TDRICONEINE, a8 pau 1on
: ; g quality of modern hi-fi with
improved or new equipment, extending amazing brilliance  and
the company's knowledge, widening its smoothness of reproduction
stocks, amplifying its experience. This is quality.
why you'll see such a galaxy of world- Features:
famous names at the base of this ad- e Hemispherical dome tweeter and ‘long throw' neoprene surround
vertisement woofers, front mounted to ensure widest dispersion, and

: eliminate cavity resonance.

The company also markets stereo o Superb results in minimum space.
equipment under its own brands. o Substantially flat frequency response (see below) for correct

tonal perspective and definition.

e Superb transient response. High power handling capacity.

e Fully packed with fibreglass, the most expensive acoustic dam-
pening treatment.

e Carefully matched crossover. Removable, clip-on acoustic fronts.

The company is sole Australian distributor for e Cabinets hand-crafted from teak or walnut veneer.
these internationally-known brands:

MODEL 121 125 20 225

Speakers 8'’ woofer 10" woofer 2 x 8’ woofers 2x 10" woofers
LUX, ROTEL, CAMBRIDGE, RADFORD, J. E. pe 3 Yoraater A% Sweater 1 A Twester RN GOtaE
SUGDEN, MICRO, STAX, PM.L., MARLUX, CON- crossover crossover crossover crossover
DO W LGBARE LEBTRE, SEAS, SRCS, Dimensi :e':;:/ 8V ;‘:I/WO;.; X 8% :‘:MZT 12 ?:“:‘Lk X 12

asiont e e Bl 1231 % D1 5 B3 140 K4 B TR

CELESTION, JANSZEN 35-20000Hz  30—20,000Hz  25—20,000Hz  20—20,000 Hz

Handling 30 watts RMS 35 watts RMS 60 watts RMS 70 watts RMS

60 watts peak 70 watts peak 120 watts peak 140 watts peak

I N T E RDY N :;‘YT::':AAIgéo(:::nclu)

Pty Ltd

Send coupon for information, reviews, efc.

To: INTERNATIONAL DYNAMICS (Agencies) P\/ L.
STATE AGENTS: P.O. Box 205, Cheltenham, Victoria 3192
VIC: Encel Electronics Pty Ltd,

431 Bridge Road, Richmond, Vic., 3121. Tel 42 3762
N.S.W.: Encel Electronics Pty Ltd,

Please send information on

257 Clarence Street, Sydney, N.S.W., 2000. Tel 29 4563, 29 4564. NARAE: -2 Seale b, ot o | o W ) iy
QLD: Stereo Supplies,
100 Turbot Street, Brisbane, Qld, 4000 ADDRESS

S.A.: Challenge Recording Co.,
6 Gays Arcade, Adelaide, S.A., 5000

TAS: Audio Services,

72 Wilson Street, Bidrnie, Tas., 7320
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some slightly exaggerated accenting in both the
orchestral and piano parts. And both sound as
if they were playing no better than dutifuily.
However even this movement has its delights
-— Gilels’ pearly touch at the beginning of the
cadenza, and its change later to rhythmic
assertion. Then there is the very lovely sound
when the orchestra re-enters. Quite entrancing,
these bars.

Gilels’ playing of the quiet, unaccompanied
opening bars to the largo is sensuously poetic
and both soloist and orchestra sound more
rapt throughout this' movement. Unfortunately
on my cassette there is a slight pitch waver in
the last bars. All the performers make the final
rondo an .occasion for much rustic good
humour, rather than the skipping treatment
awarded it by some other artists. It is fine if
you go along with this unusual interpretation.
And even if you don’t, there is always the
impeccable technique of all concerned ‘and a
truly exciting coda.

Ondisc. ..

BIZET — Carmen. Complete opera recorded
from the original score. Anna Moffo
(Carmen); Franco Corelli (Don Jose);
Piero Cappuccilli (Escamillo); Helen
Donath (Micaela) and others with the
Choir of the German Opera, Berlin, the
Schoneberger Boys’ Choir, and the
Orchestra of the German Opera, Berlin
conducted by Lorin Maazel. Eurodisc
Stereo 80 487 XR.

It is a pity I can award only brief space to
this .impressive set of three records very
handsomely boxed in white and red and
accompanied by an English/French/German
libretto and a second ‘brochure telling of the
recovery of Bizet’s original score. It is another
impressive example of an original score being
better than the debased version which has, over
the years, displaced it.

The first thing to strike one is the unusual
amount of spoken dialogue instead of the
mediocre accompanied recitative to which one
had become accustomed. The result is a series
of dramatic points of repose between scenes of
breathless expectancy. The orchestration, too,
shows differences that are always superior to
their replacements. The score has been
scrubbed as clean as was the Paris of the
composer, when, in the 1960s, property
owners were given a year to. have their
buildings steam-cleaned.

Maazel enters vigorously into the spirit of
the thing seeking no prettification but
presenting, instead of a rather sentimental
Spanish operetta, an earthy tragedy, the roles
characterised in depth, the music ruthlessly
expressive of every change of mood of a dark-
natured people. Except for Anna Moffo’s
superb performance in the title role the singing
is fair average with a special word of praise
for Miss Donath’s youthful sounding Micaela.

But it is in the orchestral playing and the
:oncerted numbers that the score flares into
unexpected life. I have known the opera in the
form you have probably heard it ever since 1
was a small boy but, despite some not very
extraordinary singing, no performance has
ever moved me like this one under review. One
example — I never thought I would live long
enough to again get the thrill I did out of the all-
too-hackneyed Toreador’s Song. I can only
urge you to acquire a set as soon as you can.

* * *

HOLST — Complete Works for Military and
Brass Band. Central Band of the Royal Air
Force and the BMC (Oxford) Band,
Conductors Imogen Holst and Wing
Commander J. L. Wallace. Worjd Record
Club Stereo S/4893.

Most classical music lovers are, if not
absolutely supercilous, at least very reserved in
their acceptance of music composed for brass
and military bands. This always interesting
disc should go a long way towards changing
this attitude for here is music, for the most part
of symphonic quality, with playing of
corresponding seriousness. There are four
pieces on the disc, the first, “A Moorside
Suite” for brass band, the other three, **Suite
No 1 in E Flat”, *Suite No 2 in F Major”, and
“Hammersmith” (A Prelude and Scherzo) are
for military band. The first three are conducted
by the composer’s daughter, Imogen, the last
by Wing Commander Wallace who uses the
Central Band of the Royal Air Force; this
same band plays the two military band suites,
and the BMC (Oxford) brass band the first
item.

Most of the brass soloists produce a rather
wide vibrato in their tone but this is — or
rather was — currently acceptable at the time
the pieces were written and the sort of timbre
Holst must have had in mind. While on the
subject of changes in the style of timbre, it
must be remembered that the vibrato tone now
cultivated by almost all string players is a
comparatively recent development. When one

NOVEMBER
SPEAKER
SPECIALS

MAGNAVOX 8.30, 30 watts

complete $58.50
Cabinet Kit and Speakers $46.00
MAGNAVOX 10WR and 3TC

complete $48.50
Cabinet Kit and Speakers $37.00
MAGNAVOX 12WR and 3TC

complete $50.50
Cabinet Kit and Speakers $39.00
WHARFEDALE SUPER 10in R3

Cabinet $80.00
Cabinet Kit and Speakers $69.50
MAGNAVOX 6W and 3UC 12W $39.50
Cabinet Kit and Speakers $30.00

(Player Platforms $8.50. Tinted covers $8.30).
Packing $1 per order. Freight on delivery.

Send for Stereo Catalogue which includes

Equipment Cabinets — Player Guide and Am-
plifier Specials.

H.B. RADIO SALES

Makers of Radio and Radio Furniture for
40 Years.

105 CATHERINE STREET,
LEICHHARDT, SYDNEY.
Telephone: 56 5580.

remembers that Holst had an exceptionally
keen ear for instrumental timbre I am afraid
this tone production must be accepted however
odd it sounds to modern ears. The four works
are of varying quality and I prefer Imogen’s
Holst’s conducting — despite some occasional
untidiness in accenting — to that of the Wing
Commander. Whether you like this unusual
disc enough to buy it — and I advise you to
listen to it first, if possible — I think you will
agree that it is the best record of “serious”
music for band ever made, &

AUDIOSOUND A.M.

THE ALL AUSTRALIAN BAND

WHEN YOU BUY A TUNER, YOU DON'T WANT TO P
AND GADGETS THAT YOU CAN'T USE: F.M. STEREO RECEPTION, AUTO-TUNERS, ETC.

100 Wide Range Tuner’

AY FOR ANY UNNECESSARY EXTRAS — GIMMICKS

WHEN YOU BUY A TUNER, YOU WANT ONE BUILT FOR THE AUSTRALIAN CLIMATE AND ABLE TO PULL IN
ALL OF YOUR FAVOURITE STATIONS. i

THE AUDIOSOUND A.M.100 Mk. 11 IS ASSEMBLED IN AUSTRALIA, DESIGNED BY AN AUSTRALIAN AND
BUILT FOR AUSTRALIA. IT RECEIVES ON THE AM. BAND, THE ONLY ONE USED EXTENSIVELY THROUGHOUT
AUSTRALIA. WANT TO KNOW MORE? THEN, PHONE OR WRITE TO: -

AUDIOSOUND ELECTRONIC SERVICES
35 HEATHER STREET, COLLAROY PLATEAU, NSW 2098. Phone 982 1147
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That’s right. It's a pressure pack
that helps you hear music better.
It is the new handy antistatic record
cleaner from Plessey. By cleaning
your records thoroughly, it greatly
improves the reproduction. You
hear the music better — and you
protect your records too. Every
time you use the Plessey antistatic
record cleaner you set up an
antistatic barrier that repels dust,
keeps your records cleaner, helps
them last longer.

llllmm

Plessey Rola Pty. Limited

The Boulevard, Richmond, Victoria, 3121.
Telephone 42 3921, Telex 30383.
N.S.

W. P.O. Box 2, Villawood, 2163. Telephone 72 0133.

The antistatic record cleaner is the latest in the Plessey

range of aerosol servicing aids - the most comprehensive

range available:

s A7 A

3070 Electrical 88. Lubricant

‘ and water repellent Forms

| hydrophobic film, improves

| electrical properties, protects
| metal.

| 8077 Sw
' Lubricant and cleaner Cleans,

iteh 1tact

lubricates and protects electro-
mechanical components.

5084 R epoxy, 6085 Gree
epoxy. lnsulatmg varnish,

Fast, effectlve electrical

| insulation. Rates 1200-wet,

2100 dry volts per mil cured

0 Battery terminal

‘ Acryllc msulator Protects

agalnst Ieakage and corrosion.

For safe ln place

cleaning of electrical equipment.

Distributors: N.S.W.: General Accessories, Lawrence & Hanson Pty, Ltd., Martin De Launay Pty. Ltd.,
Vic.: Lawrence & Hanson Pty. Ltd., General Accessories, Radio Parts Pty. Ltd. Qld.: General Accessories, The Lawrence & Hanson Electrical Co. (Qld.) Ltd.
S.A.: General Accessories, Gerard & Goodman Pty. Ltd. W.A.: Atkins Carlyle Ltd., General Accessories. Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania.
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6012 Mechanical 88. Lubricant
and water repellent Displaces
water and moisture, protects
and lubricates metals.

0 Freez-it. Instantly
freezes small parts to -50°F.
For shrink fitting, finding
faults due to thermal
intermittents, heat testlng etc.
6030 Penetratir \d cleat
oil. Penetrates, frees and
cleans mechanical connections.

1. 6% silicone
Iubrlcant Greaseless lubricant
with pinpoint spray, stops
anythlng stlckmg

Top quallty metal prlmer w1th
outstanding adhesion
characteristics.
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VARIETY FARE

REVIEWS OF OTHER RECORDINGS

Devotional Recordings

GREAT CHORUSES FROM HANDEL’S
MESSIAH. The Ambrosian Singers,
English Chamber Orchestra conducted by
fzhxles Mackerras. Stereo, HMV HQS-

In his notes on “The Messiah”, Charles
Mackerras reminds the reader that Handel's
original score left much for the performers to
fill in, according to the musical conventions of
the day. For this performance he has selected a
score edited by Basil Lam as representing a
scholarly approximation of the intentions of
the composer.

The choruses in order are: And The Glory
Of the Lord — And He Shall Purify — For
Unto Us A Child Is Born — Glory To God —
His Yoke Is Easy — Behold The Lamb Of
God — Surely He Hath Born Our Griefs —
And With His Stripes — All We Like Sheep
— He Trusted In God — Lift Up Your Heads
— Hallelujah — Since By Man Came Death
— But Thanks Be Unto God — Worthy Is
The Lamb — Amen.

The Ambrosian Singers and the English
Chamber. Orchestra provide a sound which is
disciplined without being mechanical; full
bodied without being ponderous. The quality is
good, the stereo spread is excellent and there is
virtually no background noise.

If you do not already have an adequate
recording of the “Messiah™ choruses, this one
can be purchased with every confidence.
(W.N.W.)

* * *

HOW GREAT THOU ART. Burl Ives.
Arranged and conducted by Kurt Kaiser.
Stereo, Word WST-8537-LP. (From
Sacred Productions Aust, 181 Clarence St,
Sydney and other capitals.)

Paralleling his career in films and as
America’s pre-eminent folk singer, Burl Ives
also devoted a great deal of time to Gospel
music. In this latest album, the sincerity and
personality of the artist are evident but the
voice betrays the passage of time. The first
track “How Great Thou Art” is largely
recitative and, in the next two or three, most of
the work is done by the supporting chorus.

On side 2 the soloist is much more to the
fore, causing me to wonder whether the tracks
were indeed all recorded at the same time.

Other than track 1, the hymns are those
which Burl Ives knew and sang in his younger
days: Are Ye Able? — A New Name In Glory
~— Will The Circle Be Unbroken? — Beyond
The Sunset — Victory In Jesus — Stepping In
The Light — On Jordan’s Stormy Banks —
Since Jesus Came Into My Heart — Only
Believe.

It is an album that will appeal mainly to
those with a soft spot for Burl Ives,

particularly as the imported double-fold jacket
carries three characteristic portraits in full
colour. (W.N.W.)

* * *

ONCE IN ROYAL DAVID’S CITY. City of
the Cathedral Church of St John The
Divine. Alec Wyton, Organist and Master
of Choristers. Stereo, Word WST-9021-
LP. (Sacred Productions Aust, 181
Clarence st, Sydney and other capitals.)

The sound and atmosphere of this
Christmas record is distinctly that of an
English Abbey. Perhaps this is explained in
part by the fact that Alec Wyton was born in
London and educated at the Royal Academy
of Music, London, and at Oxford University.

Much of the recording is taken up with the
choir of 40 boys and 18 men singing
unaccompanied in what constitutes a service of
Christmas music.

Side 1 contains “The Prophecy” (12th
century plainsong), “I Know A Flower It
Springeth’” (German carol), *‘The
Annunciation” (Basque carol), “Once In Royal

David’s City”, and “Away In A Manger”. For
the most part, the sound on this side is distant,
at rather a low level, and with background
noise apparent.

A more spontaneous ‘“congregational”
atmosphere emerges on side 2, with all too
brief stanzas from the magnificent organ: “O
Come All Ye Faithful”, “We Three Kings Of
The Orient Are” and “The First Noell”.
Some will like this record but it is not one that
will appeal to everybody. To get an idea of the
range in content, listen to the start of side I,
then the start of side 2. (W.N.W.)

* * *

AMAZING GRACE. George Beverly Shea,
arranged and conducted by Bill Walker.
Compatible Stereo, RCA LSP-4512..

As with all his more recent albums, this new
one by Bev Shea has been arranged and
recorded in the RCA studios at Nashville,
Tennessee. Backing is provided by a polished
but unnamed instrumental group and by a
chorus “The Nashville Sounds”. In charge of
the operation is Bill Walker, a man referred to
in Jesse Burt’s jacket notes as the “amazing
Australian”.

Aimed directly at the public which has
supported his earlier albums, this one is built
on a background of harmony and gentle
rhythm with Bev Shea doing the solo work.
Beginning with John Newton’s “Amazing
Grace” the album contains: Wings Of A Dove
— In The Garden — Do Lord — Good Night
Sweet Jesus — Ezekiel’s Wheel — I Will Pray
— Reach Out To Jesus — One Day Nearer
Home — Tender Farewell.

The sound is well balanced but my sample
pressing exhibited surface faults which
produced distortion here and there, becoming
quite bad on both inside tracks. Check these
two tracks before you buy. (W.N.W.)

Instrumental, Vocal and Humour . . .

THE AGE OF ELEGANCE. Favourite Airs
and Dances. The Philadelphia Orchestra,
conducted by FEugene Ormandy. CBS
(Australian Record Company) stereo SBR
235435.

Elegance there is indeed in this collection of
well known melodies. This adjective can be
successfully applied to the music, the
conducting and the performance of the superb
Philadelphia Orchestra. And nowhere is it
more appropriate than in the last item on side
2, Gluck’s “Dance Of The Blessed Spirits”
from the opera “Orpheus”. How tenderly
Ormandy phrases this sublime music, and how
exquisitely the flautist plays his solo in the
middle section.

What can be more elegant than Boccherini’s
famous “Minuet” which begins the program.
Then follows Fur Elise (Beethoven) — Largo
(Handel) — Minuet from “Don Giovanni”’
(Mozart) — Air and Hornpipe from “The
Water Music” (Handel) — Trumpet Voluntary
(Clarke) — Minuet in G (Beethoven) —
Serenade (Haydn) — Gavotte from “Iphigenia
In Aulis” (Gluck) — Musette from “Armide”
(Gluck). The only departure from true elegance
in the program is the unnecessarily fussy
arrangement of “Fur Elise”, If the flute and
plucked cellos had been allowed to carry the
melody all through, instead of being shouldered
aside by other instruments, this would have
been much more successful. The recording
suffers from some distortion in string passages,
but is otherwise satisfactory. (H.A.T.)

Reviews in this section are by Neville Williams, Harry Tyrer, Gil Wahlquist, Leo

Simpson, George Hughes.

AND GOD CREATED WHALES
(Hovhaness) and other orchestral works.
Andre Kostelanetz and His Orchestra.
CBS (Australian Record Company) stereo
SBR 235433,

“And God Created Great Whales” was
composed by the contemporary American
musician Alan Hovhaness at the request of
Kostelanetz to accompany the “songs” of
whales which somebody had recorded in
various oceans. I fear that in his search for

TRANSISTOR SERVICE

All Japanese and
local sets repaired

including . . -
Aristone Aurora  Belair
Berlin Crown  Fujiya
General Hitachi Kenco
Mariner Mitsubishi Nanaola
National Nivico  Sanyo
Sony Spica Standard
Sharp Toshiba  Yashica

We do not sell spare parts

PETER G. BROUGHTON

211 George Street, Sydney.
Tel. 27-5831 (3’ lines)
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10+10 STEREO AMP KIT

SLIDER POTS

® Australian made-—using standard parts.
@ Bass and freble facilities.

SPECIFICATIONS:

Power: 10W RMS per channel
speakers.

Distortion: Better than 0.8% at full output.

Freq. Response: Plus or minus 3dB 45Hz-20KHz.

Bass Response: At 30Hz Boost 15dB, Cut 19dB.

Treble Response: At 10 KHz Boost 12dB, Cut 13dB

into 8-ohm

Street, Fortitude Valley 4006.

Kit-Form, $61.50. Wired and Tested,
Kit-Form with Mag. Pre-Amp., $64.00. Wired and Tested, $74.50.
Freight: Registered Parcel Post — add $2.00

Please Note: The above unit is also available from our Queensland branch at (upstairs) 673 Anne

POWER AMPLIFIER:
Based on the Mullard 10 plus 10. A well proven

All values available in both log and linear in
: single and dual gang from 5K-2M.
0 u u “ M' Single Gang: 95¢; Dual Gang: $1.90
FACILITIES: BREAKDOWN: T
e Push-button switching facilities for 3 inputs MAGNETIC PRE-AMP:
N(\sc\%gétAux' Cer{)'.‘ Bl e Based on a very good circuit taken cfrom
-Stereo switch and mains switch. Designers Handbook. 'Uses BC108s and BC109s.
® Tape-out facilities. = $14.50 post 75
® Fully regulated power supply. PRE-AMPLIFIER: ¥ This unit featured in August, 1971, E.A. Ideal for
¢ Magnetic pre-amps facilifies. Taken from 115 unit, this section uses matched experimenters, hobbyists and servicemen. WUnit
@ Stereo headphone jack. FETS. can test FETS, Bi-Polar transistors and diodes.
o Complete electronics on the one P.C. board. Kit includes all top grade parts as per the

article. Battery included.

circuit indeed.

REGULATED POWER SUPPLY:
Once again based on the Mullard Circuit.

CABINET:

Beautifully finished in black spatter. Front panel
extruded aluminium with aluminium knobs.
Size: 15in x 10in x 3in.

$72.00

LOW- NOISE MAGNETIC

PRE-AMP

$11.25 post 75¢
This stereo unit was featured in Sept. E.A. The
kit is complete with metal box. Professional
specs.

PLAYMASTER 132 KIT SET

POWER: 40W R.M.S. per channel. Complete
with tuner and professional specifications. See
June-July, 1971, E.A. for more details. All parts

SPECIALS

Falrchild  (BCI08... .56 v for $3.50
Fairchild BC109 for $3.70
5:7.C. EMA(H for $2.20
S.T.C. EM404 . for $2.30
Adel Nibbler.. 50c post
Neon Pocket 20c post
Magnavox 8-30 Speakers 75¢ post
Magnavox 3TC Tweeters 75¢ post
17V at 0.5A transformer............... 50c post
Rola 5in. 8-0hm speakers «««:ccoooeess 50c post

new and guaranteed.

$146.00
plus $2 Registered Post

INTERCOM.

Beautifully made, each unit is housed in attrac-
tive plastic case. Homer brand. One master and

one slave.
$7.95
plus 75¢ post.

Complete with batteries and 100fi of lead

STEREOQ
HEADPHONES

8 ohm. Wide Range. 20-18 KH:.\
$5.90 Post 30¢

Type 21

SLIDE SWITCHES

Type 3: 2 positions, single-pole, 15mm long ....
16c each; or 10 for $1.30
Type 21: 2-position, 2-pole, 35mm long
23¢ each; or 10 for $1.95.

POWER

SUPPLY $6.35

EXTENDED TRADING

To enable clients
before or after work,

HOURS

to purchase their requirements

we have extended our ftrad-

ing hours:

® No par
® No wai

Monday to Thursday — 8 a.m. to é.p.m.
Friday — 8 a.m. to0 6.30 p.m.
Saturday — 8 a.m. to 1 p.m.

King problems.
ting at the counter.

@ Friendly and informal atmosphere.
o Best prices in Australia.

KIT 1A

Comprises power transformer with sec. tap-
pings at 6.3v, 7.5v, 8.5v, 9.5v, 12v and 15v at 1
amp. Bridge rectifier, filter capacitor. 2000uf /
25v, instruction, etc. $6.35.

Postage 50c

P-20 POLY

PLANAR SPEAKER

8-ohm

$1950 + s$1.00 post

CAPACITOR DISCHARGE
IGNITION KIT

- $21.50
post $1.00

Based on August, 1970 “E.A.” design. Com-
glete in every derail, inc. $.T.C. Diecast Box.

ransformer has secondary winding pre-wound
at no extra cost.

Special Price: $21.50 ‘Post $1.00
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C.0.D.: To use this service add 60c.

ORDER FORMS: Sent free with each
order.

DESPATCH: All orders are received at 9
a.m. at the P.O. and despatched to
meet the 1 p.m. clearance the same
day. This gives you a 4-hour service.

POSTAGE: Add 15c packpost fee to all
orders unless stated otherwise.

PHONE SERVICE: Simply order on
phone and order will be despatched
C.0.D. within the hour.

QUALITY: All our parts are new and fully
guaranteed. No surplus or rejects.
CATALOGUE: We will send our FREE
catalogue upon receipt of your 9 x 4
envelope with 9c stamp, or with your

order. Illustrated.

KITSETS AUST. PTY. LTD.

MAIL ORDER DEPT., Box 176, P.O. DEE WHY 2099, N.S.W.
SALES DEPT.: SUITE 2, 21 OAKS AVE., DEE WHY
50 yds. from Dee Why Post Office. Phone 982 5571
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novelty Kostelanetz has gone too far this time.
It is most disconcerting after listening to some
very well written modern orchestral passages
to suddenly have the grunts and squeals of
whales emerging from your loudspeakers. I
find the effect quite grotesque. The sleeve
proudly announces that this is a world
premiere recording, and I suspect that it is the
last one as well. It has certainly had the first
and last visit to my turntable.

Side 1 is completed by three short items
from the incidental music composed by
Sibelius for Shakespeare’s “The Tempest™.
These are The Mermaids — Miranda —
Caliban’s Song. More modern music begins
side 2, Three Greek Dances by Nikos
Skalkottas — colourful and attractive music
with a definite Balkan flavour. Back then to
more familiar ground with “Mack The Knife”
from Kurt Weill’s The Threepenny Opera; and
finally Glinka's brilliant Spanish orchestral
fantasy “Jota Aragonesa”. Throughout, the
Kostelanetz orchestra present their usual
polished and disciplined performance. I cannot
help reflecting that an orchestra as good as this
one deserves a better title. The name suggests a
dance orchestra, but they are of symphonic
status. (H.A.T.)

* * *

TRUMPETISSIMO. Marcel Andre, trumpet,
with supporting artists. World Record
Club stereo.

When 1 first looked at it, I had my doubts
about the success of this disc. Tender melodies
such as Bach’s “Air on a G String” and
“Greensleeves” are not usually associated with
the brassiness of the trumpet, and it seems a far
from ideal combination. However, Marcel
Andre plays a very sweet-toned instrument,
and his renderings of the slower paced
numbers such as those mentioned above make
surprisingly pleasant listening; and in the faster
pieces he displays a fine technique in
presenting a brilliant exhibition of trumpet
pyrotechnics.

He is assisted by Wolfgang Karius on the
grand organ, and the performance as a whole
is given a modern touch by double bass played
by Guy Pedersen, and drums played by Gus
Waller.

Most of side I is devoted to Bach, and
includes the popular *“Sleepers Awake”
chorale, four items from the Suites, and the “G
String” melody already mentioned. The side
ends with the Largo from Vivaldi’s “Four
Seasons”. Side 2 has folk tunes, mostly
French, but including “Greensleeves™ and
“Silent Night”. The disc, from the Erato
catalogue, has very clean sound. A disc with
perhaps rather specialised appeal, but excellent
of its type. (H.A.T.)

* * *

MANDOLINS OF NAPLES. The Mandolins
of Gino del Vescovo. Camden (RCA)
stereo OCS 7131.

Mandolins and Neapolitan songs! Was there
ever a more pleasant musical combination? If
you feel the same way-as 1 do about this kind
of music, don’t miss this $2.65 disc. Recorded,
presumably in Italy, by a combination called
the Mandolins of Gino del Vescovo, it includes
all the normal favourites, such as O Sole Mio
— Come Back To Sorrento — Santa Lucia —
Funiculi, Funicula — Core 'ngrato — Maria
Mari, as well as some not so well known
outside Italy, 16 tracks in all. Without being
over-sentimentalised, the performance has all
the soul of the Neapolitan musician expressed
in its yearning melodies. This is easily the best
performance of this type I have heard for many
years, and at its low price it is a fine bargain.
The sound quality is slightly below the best,
but acceptably clean. (H.A.T?)

‘double octave units which

Piano “Organ”

The PianoMate illustrated
here can be used with a
piano to produce a range
of electronic sounds. A
four-octave range can be
produced by using two

are simply placed over the
piano keyboard. When the
piano is played in the
normal manner, blending
electronic sounds are
produced. A tone selector
switch provides three
different tone colours,
flute, church organ and
“jazz buzz". A two-speed
vibrato control provides
further variation of tone
colour. A level control
allows prominence to be
given to either bass or
treble, and an input socket
is provided to
accommodate a
microphone or for
amplification of the piano
sounds. A further socket is
provided for a foot volume

or Waa Waa pedal.
(Dubreq Studios Ltd,
249/289 Cricklewood
Broadway, London NW2

6NX, England.)

MIRAGE. Manuel and the Music of the
Mountains. Columbia (EMI) stereo SDEX
9696, Series 259.

It is most frustrating to come across a
record as badly matched in ratings as this one.
It is an excellent performance of some fine
music, but the enjoyment of it is ruined by
what must be one of the worst quality modern
recordings I've heard for a long time. It starts
off well enough, but by the third track
distortion starts to creep in, and it becomes
progressively worse as the inner tracks are
reached. By the time the stylus reaches the
inside grooves, the sound to my, admittedly
rather critical, ears became almost intolerable.

Musically the performance is a delight.
Manuel’s intriguing arrangements give the
performance a piquant Balkan flavour, and the
numbers are beautifully executed by the Music
of the Mountains orchestra. His treatment of
“The Shadow Of Your Smile” is most delicate
and refined. Other excellent tracks are: So Nice
— Man Of La Mancha — Sway — Strange
Oasis — La Cumparsita — Love Is A
Stranger — Meditation — And You Were
There — Frenesi — Mirage — Hora Staccato.

To sum up, a beautiful performance marred
by a bad recording. (J.P.P.)

* * *

WILL GLAHE. Accordeon Hit Parade No 2.
Will Glahe and His Orchestra. Decca
Stereo SKLA 7678.

German melodies, accordeons and long
medleys! If this is your taste, then here’s the
disc for you. Willy Glahe does not attempt
anything very dramatic in his treatment of the
numbers, but he is a very sound performer and
maintains a rhythm and stability of tempo
which makes his music excellent for dancing.

1 noticed some inner groove distortion,
which, I might add, is not typical of Decca
recordings. Whether this was due to mastering
or from some other cause I cannot tell. I have

not listed the titles, as there are so many
included in the medleys. They are all in
German anyway, and probably meaningless to
most readers. The disc is pleasant listening, but
nothing to rave about. (G.F.H.)

T. & M. ELECTRONICS

P.O. Box 57, HABERFIELD 2045

gggg 55¢ DIODES
as¢
8C 109 she 5 SRV =
BF115 60¢c 0A202 50¢
BC177 60c  BA102 90¢c
BRY39 $1.35  1N4004 35¢
1N4007
AC127 80c (1amp 1000v)  70¢c
B gk U
/ e
:g]sg‘ // ]‘8:2 70 6amp 200v 60c
$2.70 SILICON BRIDGES

AD14! 7

D149 $1:50 1A y00v $1.10
2N2926 65¢ 1A 400v $1.60
2N3053 $1.30
2N3054 $1.50 ZENERS,
2N3055 $1.60 all voltages
mat. pr. $3.40 3.31033v.
2N5459 $1.00 BZY88 type 55¢
MPF105 $1.00 1.5 watt type $1.00
2N5485 $1.80 s
0Cd4-45 a0c  15a100v $2.00
0C72 a0c (suit power supply
OCP71 $2.90 PO
TAA300 $2.85 153400V $3.00

Post 15¢ (C.0.D. 60c¢c)

RETURN MAIL SERVICE

SEMI-CONDUCTOR SPECIALISTS
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NEW BREAKTHROUGH

RO DEGOA

Left: Mounting Bracket. Right: Pick-up Head.

The Decca Mark 5 story

Five years ago Decca laboratories
started a research programme, the
objectives being to reduce the physical
weight of the existing ffss design and
improve the hum problem.

When the ffss system was first in-
vented the signal was generated at the
stylus itself and any hum present in
the vicinity of the pick-up was “read”
as a genuine signal since it could not
differentiate between this and the
magnetic field created by the stylus
movement. The advantage of direct
coupling between stylus and search
coils was obvious but in the interests
of obtaining the best signal from the
record, hum produced by turntable
motors, mains leads, switches and
transformers had to be tackled if pro-
gress was to be achieved in sound
reproduction. In the following ten
years people were satisfied by repro-
duction from moving magnet or in-
duced magnet systems, although losses
occur in the interpretation of the sig-
nal, sometimes known as cantilever
haze, cantilever translation losses and
SO on.

With the improved quality obtained
by the DECCA “POSITIVE SCAN-
l!ING" system, the consumer became
aware one must accept a degree of
hum or select a turntable motor which
did not generate an external magnetic
field.

In the meantime DECCA continued
on the seemingly impossible task of

roducing a hum free pick-up still
gaving the “POSITIVE SCANNING”
system.

The major breakthrough has come
with the production of a new magnetic
material. Although very small yet
extremely powerful, with the tight
magnetic circuit a significant reduction
in hum has been achieved, and the

cartridge mass is reduced from 14
grams to less than 4 grams. The
external magnetic field which made the
previous ffss cartridges unacceptable
with steel turntables is now virtually
removed. One final bonus is an in-
crease in output which gives 14mVs/
cm/sec., some 50% increase on the

.average top quality magnetics now

available. i

While this work was going on
another line of research has been pur-
sued in conjunction with a leading
British university specialising in metal-
lurgy. Decca laboratories in experi-
ments with something like 2,000
samples tested and analysed, evolved
a new method of tempering the can-
tilever using liquid nitrogen—"super
cooled” at minus 196°C.

The new DECCA MKk, 5 cartridge
has the following advantages over
previous models:—

1. NEW MAGNETIC CIRCUIT

resulting in

(a) hum reduction by as much
as 15 dbs

(b) high output (74mVs for §
cms.)

(c) reduction in stray magnetic
field enabling steel turn-
tables to be used

(d) lower physical mass.

2. SUPER COOLED ARMA-
TURES FOR GREATER
STABILITY.

3. Suitable for standard 1" centre
mounting and DECCA arms.

Brief Specifications

Frequency range: 20 Hz to 20 KHz

Vertical tracking angle: 15°

Stereo balance: Within .1 db

Stylus tip mass: Less than 1
milligram

RECOMMENDED RETAIL
RICGEN 1.0 dhhie $42.00

Sole Australian Agent: British Merchandising Pty. Ltd., 49-51 York
Street, Sydney, N.S,W. Telephone 29-1571.
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BALLET FANTASTIQUE. The Philadelphia
Orchestra conducted by Eugene Ormandy.
CBS stereo SBR235431.

There are not many people prepared to sit
through complete ballet scores but many find
pleasure in the arranged suites, presenting most
of the best tunes from the complete works. Fot
these people, this program of suites from La
Boutique Fantasque (Rossini-Resphghi), Les
Patineurs (Meyerbeer) and Giselle (Adam),
played by the Philadelphia Orchestra under
Eugene Ormand should meet all
requirements, Few, if any, other orchestras can
approach the Philadelphia/Ormandy com-
bination in the presentation of light classical
music such as this, so if the music is
to your liking, you will not be disappointed by
the performance. If you have high quality
equipment you may have cause to complain
about the slight edge on the string tone which
seems to be a feature of far too many records

nowadays, but otherwise the sound is
satisfactory. (H.A.T)

* * *
ENGLISH GUITAR MUSIC. Siegfried

Behrend, guitar. DGG 2530 079.

Some time ago I commented on the skilful
and sensitive playing of guitarist Siegfried
Behrend when he was playing with a small
group in a program of popular music, I had not
realised that he is also an accomplished
performer in the classical music field until I
received this disc. However, he proves in full
measure that he is just that in this interesting
recital of medieval English lute music and
modern guitar music.

The lute music has, of course, been arranged
for guitar performance — such items as
Greensleeves and Galliard (Cutting) —
Monsiers Almaine (Batchelor) — Merry
Melancholie and Galliard (T. Robinson). The
famous lutenist Dowland is represented by his
Lachrimae Antiquae, The King of Denmark’s
Galliard, Melancholie Galliard, Captain Digori
Piper’s Galliard, and Queen Elizabeth — Her
Galliard.

From the 19th century we have a
Sonatine For Two Guitars by Camidge, a
lightweight item which is interesting but not
very profound; while from this century we
have the English Suite, opus 31, by
Duarte, a tuneful work very easy on the ear;
Canto For Guitar by McCabe, an English
composer who is well established on the
contemporary music scene — his piece here

, being an excellent example of modern guitar

writing; and finally an interesting experiment

entitled Soliloquy 1 for guitar and pre-

recorded tape by the English woman composer

Thea Musgrave. This is an imaginative piece,

using the currently fashionable technique of

layers of sound, each layer complete in itself
yet contributing to the effect of the others. If
you would like to know what the more

sensitive modern composers are doing as a

contrast to the senseless noise making of those

calling themselves composers but without the
ability to express themselves in musical terms,
you should try to hear this example by Miss

Musgrave. The high quality recording is quite

in line with the modern DGG product. (H.A.T.)

* * *

THE VERY BEST OF THE GUNTER
KALLMANN CHOIR. Polydor
(Phonogram Recordings Pty Ltd) stereo
2371 072.

The Gunter Kallmann Choir is probably one
of the best choirs of its type in the world. Of
particular note is the clear enunciation of the
singers and their fine sense of rhythm. And
when backed up by the high recording
standards of Polydor, you can be sure of a fine
disc.

Most of the tracks are sung in a lively up-
tempo style with a driving instrumental
backing that soon has listeners foot-tapping.



Meet Australia’s top Hi-Fi
People at the Convoy

TECHNOCENTRE of SOUND

where you hear and buy the
world’s top equnpment

THE CONNOISSEURS' ROOM, meeting place
of people who know Hi-Fi quality and want the
latest and best.

e THE NEW TEAC RANGE of Hi-Fi as
released at the 1971 Chicago Consumer
Electronics Fair is now at Convoy
Technocentre. You must experience the
A.2300 Deck (reviewed E.T. Aug.) $445.00
Also the all new Cassette Decks from $183.00,
the Dolby Deck only $318.00 Also new Am-
plifiers and Tuner / Amplifiers. A feast of
quality.

o Hear the new J.B.L. AQUARIUS 4 Column
Speakers only 9" square. They give sound all
round ($585 pair). A full range of JBL.
Speakers in one line.

o McINTOSH AMPLIFIERS are regarded as
world's best, you must see them as well as
hear their sound. They are unique to the
Technocentre.

o B&W ELECTROSTATIC hybrid Speakers —
a sensation at Dusseldorf. Also DM 1's & 3's.
Hear them to believe them.

o INTERNATIONAL HI+FI by PHILIPS —this
nopular European gear is fully stocked and
demonstrated. Meets DIN standards.

o PIONEER. An entirely new range of Am-
plifiers and Turntables that turn quality costs
upside down. These exceptional amplifiers are
from $120

SPECIAL TDK TAPE DEMO

Hear the remarkable fidelity of TDK
Cassette recordings on top Decks in-
cluding TEAC's new Dolbyised unit.
Compare it with top TDK reel-to-reel
recordings on TEAC and FERROGRAPH
recorders and decks.

TECHNOCENTRE SERVICE
o FERROGRAPH'Srevolutionary push button
Recorder Test Set is at Convoy.

On the spot, we set up your tape recorder or deck for
the correct bias to give you optimum from the tape you
use. It will be like a new machine when set up for TDK-
SD tape. All repairs and service for Hi-Fi equipment.

FREE CUSTOMER PARKING

Convo

OIINGD SATISEACTICON

TECH NOCENTRE

Now at Cnr. Plunkett & Maclean Sts.,
WOOLLOOMOOLOO, SYDNEY.
Phone: 357 2444,

Two of the tracks are sung in German:
“Edelweiss™ and “La Mer”. The remaining 10
titles are sung in English: My Cherie Amour
— Good Morning Starshine — just A Dream
— Its Getting Better — Daydream — The
More I See You — Feeling Groovy —
Somewhere My Love — Half As Nice —
Goodbye.

All this adds up to just on 40 minutes of
very fine singing. The recording quality is
faultless throughout the disc and the stereo
spread is wide. (L.D.S.)

W S

THE PEOPLE NEXT DOOR. Original sound
track. Avco Embassy, stereo SAVL-
933981. Released through  Festival
Records Pty Ltd.

The People Next Door — (a movie whu.h
looks at every cornerstone of our society, “the
family unit”, it probes at the inner core of our
social mores and values, says the sleeve note).
So much for the background to the film. The
rock group The Bead Game opens up the
album with “*Sweet Medusa”. This is followed
by “Mama, Don’t You Wait Up For Me” by
the pop group The Glass Bottle. The same tune
is also used. however. as the film’s theme which
is why it reappears now and again either right
in the middle of a different number or at the tail
end of it, Lyrics throughout are interesting and
at times amusing. One of the most interesting
soundtracks I've heard for a while I'd say.
(J.P.P.)

* K *

COCKER HAPPY. Joe Cocker. Interfusion,
stereo SITFL-934,121. Released through
Festival Records Pty Ltd.

Success seldom comes overnight. And so it
has been with Joe Cocker. Born in Sheffield
in 1944, the first 15 years of his life were
fairly uneventful. By 1963 he had formed a
band which called itself “Vance Arnold And
The Avengers”. Shortly after the group
toured American military bases in France.

It was not until 1967-8 that he received
any form of recognition. This came with the
release of ““Marjorie” which won him and his
newly formed backing outfit, called Joe
Cocker’s Big Blues Band, some performing
engagements in London.

The rest of his climb to success is probably
well-known. After the breakthrough hit “With
A Little Help From My Friends” he recorded
his first album, named after the single. This
was followed by a second album and finally
this his latest release.

The tracks include some of the numbers of
his previous albums just mentioned: among
these are “With A Little Help From My
Friends” and “She Came In Through The
Bathroom Window™. The others are: Delta
Lady -~ Darling — Do I Still Figure In Your
Life — Feeling Alright — Something’s Coming
On — The Letter — Hitchcock Railway —
Marjorine — She’s So Good To Me — Hello,
Little Friend. :

The performance throughout is reasonably
varied; backing and voice modulation
interesting. Quality is surprisingly good
considering that this record falls in the “pop”’
category. The only exception to this is the
track “The Letter” which, besides being
mono or ‘“‘non-stereo” as the label reads, is
also distorted, sounding like a re-dub. Other
than this, all is fine and sure to please his
many fans. (J. PR)

* * *

ON PARADE. The Band of the Blues and
Royals. RCA stereo OCS-7130.
The band featured on this disc resulted from
the amalgamation of the two regiments — the
Ist Dragoons (Royals), and the Royal Horse
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THE TAPE REVOLUTION'S OVER!
TDK Super-Dynamic-‘SD’

Now recognised the world over as the
PROFESSIONAL QUALITY RECORDING TAPE.
Tape recorders are ... "dramatically im-
proved”, says Consumer Guide, US.A, ..,
"significantly different performance from
other tapes that we have tested”. Electronics
Today, Sydney

THE TDK STORY

It was in 1932, that TDK’s founders invented a new
class of materials, ferrites, that was to become the
basis of a new industry.

The entire magnetic recording industry, as we know it
today, grew out of the basic TDK innovations nearly
four decades ago.

Based in Japan, TDK is actually a diversified in.
ternational company with facilities in such countries
as Taiwan, West Germany and the United States, with
more than 5,000 employees.

Magnetic tape technology is the area in which TDK
first gained pre.eminence. It maintains world-wide
leadership for its audio, video and computer-grade
tapes and tape products.

SUPER DYNAMIC-SD CASSETTES

“The Tape That Turned the Cassette Into a
High Fidelity Medium."

Gamma ferric oxide, an exclusive TDK high-
resolution, high-efficiency magnetic formulation, has
made it possible to achieve fidelity in the cassette
medium that could previously be obtained only with
reel-to.reel decks. The tape offers the following
features:

® Frequency response from 30 to 20,000 Hz @ Increased
output level @ Minimum distortion e Expanded
dynamic range ® Lowest noise, best signal-fo-noise
ratio @ No shedding or head wear e High-reliability
iamproof cassette construction.

SD REEL TAPE

Engineered for the next generation of tape recorders,
TDK Super Dynamic tape on open reels is capable of
dramatically improving the performance even of
recorders that are old or of modest quality. With
reasonably good home equipment, it can produce
professional, studio quality results 20-30 KHz.

Ordinary magnetic particles, magnified
(left) SD-tape microfine particles, also
maanified (right).

7"~ 1200

SUPER DYNAMIC TAPE - 1800

Write for full details, aiso DIGI-PACK Computer
Cassettes and TDK Endless Tape Cassettes available.

Sole Australian Agents

CONVOY IMPORTS
Division of
Convoy International P/ L

Cnr. Maclean and Plunkett Streets,
Woolloomooloo. 2011. Phone 357 2444

VIC: AUSTRALIAN MUSICAL INDUSTRIES

155 Gladstone St., South Melbourne. 69 7281
S.A.: TRUSCOTT ELECTRONICS

64 Hindmarsh Square, Adelaide. 23 3024
QLD: BRISBANE AGENCIES

72 Wickham Street, Fortitude Valley. 21 9139
W.A.: LEROYA INDUSTRIES

266 Hay Streef, Perth. 81 2930
105



TURNTABL
AVAILABLE. THORENS

Choose from the Model TD-125 or the
TD-150 Mk. Il. Then you can share the
opinions of leading overseas reviewers:
“the best three-speed manual we've
ever tested” — (‘“‘High Fidelity"”), "‘wow
and flutter were as low as we've ever
measured” — (“Stereo Review”), “a
favourite contender in the best
turntable category” — (‘‘Audio”), “it
would be hard to imagine a unit that
performs better’’ — (‘“'Electronics
World").

Examine Thorens specifications closely
and critically. The new Model TD-125
features: ® Transistor governed 16-
pole synchronous motor ® *2%

speed control on all speeds ® Belt
drive ® 712 |b. 12” turntable ® Wow
and flutter £0.08% ® Rumble —68dB.
® Fine Swiss craftsmanship.

The lower priced Thorens TD-150

Mk. Il offers: ® 16-pole synchronous
motor ® Belt drive ® 7 |b. 12" diameter
turntable ® Two speeds — 33%; and
45 rpm @ Wow and flutter =0.09%

® Rumble —65 dB.

When you've purchased your Thorens
turntable . ..

1. INVEST | THE BEST

2. ADD AN ORTOFON
M15 STEREO
CARTRIDGE.

After many years research, Ortofon
have designed a new stereo cartridge
which maintains the proud traditions
of the Ortofon name. Featuring new
principles, the high performance
standards which have made Ortofon
world famous have been preserved in
the new Series M15 and MF15. Over
80% of professional users such as the
radio and television stations (and
recording studios) specify Ortofon
equipment.

BASIC SPECIFICATIONS:

Weight of cartridge: 5 grams.
Frequency response: 3_0 Hz. to 10 kHz.
* 1 dB.
20 Hz. to 20 kHz.
=+ 2 dB.
Recommended load: 47 k ohms.

Channel separation at 1 kHz. Greater
than 30 dB.

Having equipped yourself with a fine
player and cartridge . . .

Australian National Distributors:

CLEAN WITH
WATTS EQUIPMENT.

Airborne dust and dirt are the greatest
enemies of your records and cause
untold amounts of noisy interference.
We recommend:

THE WATTS “DUST BUG” . . . which
cleans the record, removing dust and
static charges as the record plays.
Surface noise is reduced considerably.
THE WATTS “DISC PREENER” . . .
designed expressly for records which
have not had previous anti-static
treatment. The "‘Disc Preener” keeps
new records like new.

THE WATTS “MANUAL PARASTAT”,
Model Mk. IlA. . . . is a dual purpose
record cleaner designed to maintain
new records as new and to restore
fidelity to older discs.

Ask for a copy of the Watts Guide to
Record Cleanliness when you visit your
record store.

*It's easy to follow the Three Steps to
Success. Call at your nearest franchised
Simon Gray dealer's showroom. He'll
be delighted to tell you all about
Thorens turntables, Ortofon stereo
cartridges and Watts record cleaning
equipment!

3RD"

3.KEEP YOUR RECORDS |

AR e s e me - ..‘- - e e - -1

Simon Gray Pty. Ltd,,
28 Elizabeth Street,
Melbourne 3000.

Please send me all the facts about: (a) Thorens
turntables; (b) Ortofon cartridges; (c) Watts

7 N\
A Stmeen Cray /ey lutel,
\ /

1 ) \Hnd Office: 28 Elizabeth St., Melbourne, Vic. Tel.” 638101*, Telex 31904; Sydney
‘/\/ Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 404522*; Canberra Office: 25
A Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526; Adelaide Office: 301 South Terrace, Adel-
S aide, S.A. 5000. Tel. 23 6219. INTERSTATE REPRESENTATIVES: N.T.: Pfitzner's Music
e House, Smith St., Darwin. Tel. 3801; Q'land: Sydney G. Hughes, 154-158 Arthur St.,
New Farm, Brisbane. Tel. 58 1422; Tas.: K. W. McCulloch Pty, Ltd., 57 George St.,

Launcesten. Tel. 2 5322; W.A.: Athol M. Hill Pty. Ltd,, 613-615 Waellington Sl,.gPenh.
Tel. 217861,

record cleaning equipment . . . and the name of
my nearest franchised Simon Gray dealer.

- m - -y
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Festival budget-priced double albums

TIB. Herb Alpert and the Tijuana Brass. A&M
(ll;ess)téval) double album, stereo SAML-

This double album, retailing for $7.95,
provides 24 of the most popular Tijuana Brass
tracks selected from earlier releases. Included
is the group’s first big hit, “The Lonely Bull”,
as well as such established favourites as A
Taste of Honey — Tijuana Taxi — Green
Leaves of Summer — South of the Border —
The Great Manolete — Spanish Flea — Zorba
the Greek and so on. If you missed out the first
time round, or have played the music off the
grooves of earlier issues, this bargain package
provides the opportunity to retrieve the
situation at minimum cost. The discs have the
characteristically clean sound of the
A&M/Festival combination, with good stereo
spread.

Apart from the above titles, the following
are included: I Will Wait for You — Hello
Dolly — Let It Be — Mame — Never On
Sunday — Bittersweet Mamba — More —
What Now My Love — Third Man Theme —
The Work Song — Carmen — The Shadow of
Your Smile — A Banda — The Girl from
Ipanema — Mexican Road Race. Excellent
value. (H.A.T.)

* * *
SERGIO MENDES AND BRASIL ’77. A&M
(ll*;eft‘i'vd) double album (stereo) SAML —

Those who favour the bossa nova of Sergio
Mendes rather than the mariachi of Herb
Alpert will find this double album from
Festival to their liking. Like the Tijuana Brass
set, this one has 24 tracks selected from
?revious issues, including the very original
*Crystal Illusions” with which the group
apparently tried to create a new bossa nova
sound. Again, the technical quality cannot be

L T e e T L

Guards (The Blues). Each had its own first-
class band.

The band’s performance can only be
described as impeccable in music which varies
from strict tempo marches to an almost
orchestral sound. Their performance of
the “Radetsky March” and “Sons of the
Brave” is exceptional, with the focus on
phasing and interchange between trumpet and
trombone groups. :

Practically all of the marches and choruses
are well known, and those familiar with the
scores of the following titles will need no
introduction: Radetsky March — The
Soldier’s Chorus — Marche Militaire —
Grand March from “Tannhausser” — Entry
of the Boyards — March from Suiite No 1 for
Military Band — Sons of the Brave — With
Sword and Lance — The Medallion — Voice
of the Guns — The Champions — Prince of
Wales March. Recommended. (G.F.H.)

b i A

BEAUTIFUL PEOPLE. The New Seekers.

Philips (Phonogram) stereo 6308055.

The New Seekers have little resemblance to
the old Seekers, whose characteristic sound
was dominated by the strong vocals of Judy
Durham. The new group has a much more
unified sound, resulting from the equal
contribution made by each member. It is
perhaps not so strongly individualistic, but it is
still distinct and colourful enough to be
recognised as their very own. &

Each member of the group (comprising Lyn
Paul, Eve Graham, Peter Doyle, Martin
Kristin and Paul Layton) displays ample
talent, either as vocalist, or as instrumentalist,
or as both. The songs have a wide range of

faulted, so this also can be rated a bargain at
$7.95. The following are included in the 24
tracks: Mais Que Nada — Daytripper —
Night and Day — The Joker — The Look of
Love — Scarborough Fair — Fool on the Hill
— Constant Rain — Laia Ladaia —
Masquerade — Agua de Beber — Wichita
Linesman — Norwegian Wood. The
musicianship of the group is siperb. (H.A.T.)
* *

A&M SOUND. Various artists. A&M
(Festival) double album stereo SML-133/4.
If four sides of mariachi or bossa nova is too
much for you, you will have nothing to
complain about of the variety provided in this
double album, again with 24 tracks, at $7.95.
Look at this line up of talent from the A&M
catalogue! Sergio Mendes and Brasil 66 —
Claudine Longet — The Tijuana Brass —
Burt Bacharach — Bossa Rio — The
Sandpipers — Chris Montez — Nick de Caro
— The Baja Marimba Band. .
The Tijuana Brass and Brasil ‘66 tracks are

also included in the double sets reviewed.

above, so presumably you will not want both.
The other artists perform as follows: Claudine
Longet, Love is Blue — Scarborough Fair —
Both Sides Now; Burt Bacharach, The Look of
Love — Any Day Now — Reach Out for Me;
Bossa Rio, Do You Know the Way to San
Jose? — Day by Day — Up, Up and Away;
The Sandpipers, Guantanamera — Cuando
Sali de Cuba — The Windmills of Your Mind
— Chris Montez, Nothing to Hide — I’ll Wait
for You; Nick de Caro, Hey, Jude — Ob-La-
Di, Ob-La-Da; Baja Marimba Band, Eleanor
Rigby — Sound of Silence. Again, the sound
quality is consistently very good, so if you like
the contents you can buy with confidence.
(H.A.T.)

T T T

variety, both' in styling and arrangement.
“Beautiful People”, the title track, 1s perhaps
an outstanding example of this, and if you are
sampling, be sure to try this one. Others,
equally refreshing, are: One — Never Ending
Song of Love — Look What You've Done —

When There's No Love Left — There's a Light -

— Blackberry Bay — Cincinatti — Eighteen
Carat Friend — Ain't Love Easy — Your
Song — I'll Be Home. (J.P.P.)

* * *

12 GREAT SONGS FROM DOWN
UNDER. M7 Records (distributed by
Music for Pleasure). Various Australian
artists. Stereo LW3322.

M7 Records have dedicated themselves to
the task of fostering Australian talent in all
fields of music. This disc, distributed for M7 by
Music for Pleasure, carries 10 tracks depicting
Australiana in a selection of new and
traditional songs.

Each song is pleasant to listen to and hard to
fault — either in terms of musical arrangement
or of recorded quality.

To ensure a virgin copy, each disc is sealed
in a plastic sleeve. The glossy cover
incorporates a fold-over leaf which can be torn
off along a serrated edge. The tear-off is a print
of a painting by Bryan Mansell in Central
Australian earth colours, “The Golden Dawn”,
which is eminently suitable for framing.

Titles are: Waltzing Matilda — Oh! The
Springtime it brings on the Shearing — Botany
Bay — While the Billy Boils — Brisbane
Ladies — My Country — Down Under —
Along the Road to Gundagai — Click! Go the
Shears — Wild Rover No More — The Dying
Stockman — The Girls Of Broome. Good
value. (G.F.H.)

“INNERBOND"
(Regd.)

BONDED
- ACETATE
FIBRES

FOR PACKING IN
SPEAKER ENCLOSURES

A new resilient Bonded Wadding
made from ultra fine Cellulose Ace-
tate Fibres that gives high efficiency
for Sound Absorption.
"INNERBOND" is light, clean, dust-
free and easy to handle. Because all
the fibres are bonded "INNERBOND"
will hang as a "curtain" and will not
fracture or break down due to vibra-
tion.
"INNERBOND" is odourless, highly
resistant to attack by bacteria or fun-
gus and is vermin repellant; "INNER-
BOND" at 6oz sq. yd. has a normal
thickness of 1" and at this density
is recommended as a packing in
Speaker Enclosures for Sound Absorp-
tion.
STOCKISTS) ‘
SYDNEY: Arrow Electronics Pty. Ltd. 342
Kent St.: Instrol Hi-FI Pty, ay
91a York St.: Convoy International
Pty, Ltd., 449 [Kent St.: Ence
Electronics Pty Ltd., 257 Clarerce St.:
Kent l-ﬁ 4;2 Kent St.: Mastersound
Sales Pty. Ltd., Ken 3
Despatch Service, 869 George St.;
Shalley Electronics Pty. Ltd.
gt..: Stereo Music Systems, 193 Clarence
t.: Circult t:cmmomrmE ‘_Als‘aé s
td. 452 Bexley Rd., BEXLEY: I‘ssc
adio, 245 Parramatta_ Rd., HABER-

-

IELD; Dyna Ster: . Ltd., 331
Prince’s “‘wlv S*.o FE"!I&: Albert
Wright Radio Service, 795 New Can-
terbury Road, HURLSTONE P :H

ARK: H.
] Ilgl Producgl;. 103-105 _ Catherine
St., LEICHHARDT: Semicon Electronics,
172 Carlingford Rd., EPPING.

CANBERRA: Kitchen and MI-Fl Speclalists.
slvg;‘ Glies and Kennedy Sts., King-

NEWCASYLE: Martin de Launay n&. Ltd.,
King an arby  Streets; ynamic
Sound. S87 Hunter Street.

WOLLONGONG: Dapto TV Service, 156
Prince's Hwy., Dapto.

MELBOURNES J. H. Magrath snd Co. Pty.
Ltd., 208 Little Lonsdale Strest.

BRISBANE: Chandlers Pty, Ltd., cnr. Albert
and Charlotte Streets; Brisbane
Agencies, 78 Wickham Street, Fortitude
Valley. Sterec Supplies, 100 Turbot St.

IPSWICH: Robert N, Smaliwood, 208
Brisbane Road, Booval.

NORTH QUEENSLAND: Alvin _ Communi-
ations and _Electronics. 38 Pegnall
t.. Pimlico, Townsvlile.

ADELAIDE: Duncan Agencles, 57 Woodvlile

.. Woodville; General Accessories.

81 Flinders Street: rustcott Elec-
tronics, 62-64 Hindmarsh Square.

PERTMI  Atking (W.A,) Ltd., 894 Ho‘

Street; Carlyle and Co, hx. Ltd.,
lllln,n Street; General ccessories.
46 Mlillgan Street.

HOBART: Homecrafts-Tasmania, 199 Colline
Street.

If unobtalinable
For 1 sq. yd. as above send $2.00
For 2 sq. yds. as above send $3.75
For 4 sq. yds. as above send $6.50

Postage pald In Australla and Territories
to the manufacturers.

WONDER WOOL
PTY. LTD.

87 JAMES STREET, LEICHHARDT,
NSW 2040.
Box 548 — GPO, Sydney 200I.
Phone: 54 2780.
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the impeccable performers!

ROTEL_

another of the world-famous brands
distributed in Australia by

RA 610

The amplifiers that give a completely neutral account of
themselves! With Rotel, sound quality is not determined by the
amplifier at all, but by the ancillary equipment. Which should be
the case with all good quality amplifiers!

In an “Electronics Australia” review of RA 610, these com-
ments were included:

o Harmonic distortion was less than 0.1 percent at 25 watts
into 8-ohm loads.

e No crossover distortion is evident.

e Frequency response was exceptional, with minus 3dB points
at 6Hz and 200Hz.

e Square wave response was excellent and stability with
capacitative loads was also good.

RA 310

TECHNICALLY:

RA 310 comes with 60 watt power output (IHF) (17 / 17 watts
RMS 8 ohm), all silicon transistors, signal source indicator
lamps, tape monitor and mode push-button switches, loudness
contour push button switch, 2 pairs of back panel speaker
terminals, 2 front panel speaker selector switches, 1 magnetic
phono and 1 ceramic phono inputs, front panel headphone jack.

RA 610 comes with powerful 120 watt (IHF) (32 /32 Watts
RMS 8 ohm) for any speaker system. Separate power supply
system, direct coupling system, all silicon transistors, muting
switch for instant quiet, independent treble and bass controls
for each channel by slider controls, 2 pairs of speaker ter-
minals, 2 speaker selector switches, 2 magnetic phono inputs, 2
auxiliary systems, tuner, special sockets to use pre-amp section
and main-amp section separately, volume control, front panel
headphone jack.

CONTACT US FOR COMPLETE REVIEW AND COMPREHENSIVE TECHNICAL LITERATURE

BUY ROTEL FROM

State Agents:
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VIC: Encel Electronics Pty Ltd,
431 Bridge Road, Richmond, Vic., 3121.

"Tel 42 3762

N.S.W.: Encel Electronics Pty Ltd,
257 Clarence Streetf, Sydney, N.S.W., 2000.
Tel 29 4563, 29 4564.

ROTEL STEREO HEADSETS

The personalised way to exceptional stereo enjoyment!
Designed to fit head contour, they form an efficient seal
for almost complete attenuation of ambient noise. Model
RH 600 has a frequency range of 20-19000 Hz, model RH
711 a range of 15-25000 Hz.

QLD: Stereo Supplies,
S.A.: Challenge Recording Co.,

6 Gays Arcade, Adelaide, S.A., 5000.
Audio Services,

72 Wilson Street, Burnie, Tas., 7320.

TAS:

Sole Australian distributors:
INTERNATIONAL DYNAMICS (Agencies) Pty Lid,
23 Elma Road, Cheltenham North, Melbourne, 3192.
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100 Turbot Street, Brisbane, Qld, 4000.

STOP PRESS: We now have the new
1972 Rotel range of Tuner Amplifiers:
RX 150, RX 200, RX 240 Cassefte Tuner
Amp, and RX 400.

(e e e o e o e e e e s e ey
l Send coupon for literature/ reviews. |

| To: INTERNATIONAL DYNAMICS l
l (Agencies) Pty Ltd,

P.O. Box 205, Cheltenham,
| vic., 3192.

' Please send information on Rotel to:

8342
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ON THE CONTINENT. Reginald Dixon
plays the Magic Organ. Stereo, Columbia
SCX0-6426.

The jacket is singularly uninformative about
the how, when and why of this album. Apart
from the credits and the track details, there is
literally no other information. The *“Magic”
organ is a modern electronic sharply but
pleasantly voiced and with lots of sustain and
reverb. Reginald Dixon plays it as he would a
big Wurlitzer but, despite his facility at the
console, my tip is that most of his fans will be
wishing that he hadn’t swapped pipes for
loudspeakers.

The title “On The Continent” comes from
the track themes. France, on track I, is
represented by “I Love Paris”, “Mademoiselle
de Paris” and “C’est Paris”. Luxembourg is
represented by Lehar’'s “The Count Of
Luxembourg™ Overture, done with full vibrato.
In turn we visit Portugal, Spain, Italy, Russia,
Austria, Germany, Scandinavia and Holland.

The quality is clean, the balance is good and
it will stand lots of level, if you want it that
-way. I liked it best turned down, background
style. (W.N.W.)

* K x

THE MISTY MR WISTY. Peter Cook,
comedian. Decca (EMI) mono LKA 7677.

Peter Cook is now widely known for his
television appearances with Dudley Moore, but
here he presents a series of sketches in his role
as Mr E. L. Wisty, a character he apparently
created for a radio series in the UK. Mr Wisty
is a slightly pixillated character with all kinds
of improbable ideas — for example, in one
excerpt/ he represents himself as a tadpole
expert, and dwells on the endearing habits of
his small charges, but complains that they have
a nasty habit of turning into toads and frogs.
He tells how he won the war (1939-45) by
explaining to Winston Churchill in a letter that
it was only necessary to beat the “Boche” and
finish off Hitler, then complains that his advice
was disregarded for nearly six years — and to
cap it all, he was given no credit for thinking of
the solution in the first instance.

There is lots more of this kind; in fact, the
playing time is extremely generous, and could
well run over the hour with the 14 tracks
included. In general, it is all good clean fun,
suitable for family listening, except that the
occasional appearance of “bloody” may cause
a few parental frowns.

The tracks have been selected from radio
soundtracks, and in general the mono only
sound is acceptably clean. However, there is an
irritating high pitched whistle present in some
tracks which I was unable to explain. However,
I did satisfy myself that it is in the recording,
and did not arise from amplifier or mains
noises. (H.A.T.)

* * *

THE GUITAR AND 1. Written and narrated
by Andres Segovia, plus exercises for
developing techniques and 12 studies.

MCA (Astor Records) stereo MAC/S
3965.

Students of the guitar should find this disc
interesting, since it contains demonstrations by
Segovia of exercises he has developed to
improve technique as well as his performance
of some basic studies by Coste, Sor and
Giuliani. All fine for students, but not exactly
fascinating listening for those who just like to
listen to guitar performances.

About three quarters of the playing time on
side 1 is taken up by Segovia’s reminiscences
of his childhood and early youth in Spain. The
sleeve information says this is the first in a
series in which Segovia will narrate his
experiences, so presumably the next disc will
take up the theme from there.

For the record, here is the list of studies
included: By Coste; G minor— A minor — A

major. By Sor; C major, Op 31, No | — A
minor, Op 35, No 3 — E major, Op 32, No 2
— B minor — A major, Op 35, No 9 — D
minor, Op 35, No 11. By Giuliani; G major,
Op 111, No 3 — A major,Opla,No 11 — A
minor, Op la, No 3. (H.A.T.)

Jazz and Rock . . .

LOBBY LOYDE PLAYS WITH GEORGE
GUITAR. Infinity stereo SINL 934256.

Lobby, who played lead guitar with Billy
Thorpe for two years is bursting with excellent
melodic ideas.

He throws them at you on this loud,
ebullient recording. Lobby’s vigor is something
which we haven’t encountered in the
Australian rock scene for many years,

Many performers hide behind their amps.
Lobby uses his to beef out his exciting impro-
visations. He has written all of the the tunes on
the disc and they are excellent. He doesn’t
follow anybody. The nearest parallel to his
style is that of the early Rolling Stones.
“Everybody Come Together” and “Dream”
are two of the best tracks and the most typical
of Lobby. The LP is a tour de force for an
original spirit in Australian rock. (G.W.)

* * *

SOUTHERN CONTEMPORARY ROCK

ASSEMBLY. M7 stereo LW 3312.

Peter Martin’s formation of a big band of
talented musicians to play rock and roll in
Australia has proved to be a great success.
This is a 10-piece straight-on group after the
“Chicago” pattern, playing originals with the
exception of “C C Rider” which has become a
theme tune for the group.

Micky Leyton, the male lead singer and
Sheryl Black are outstanding individual talents
and a great strength to the group. Use of
trumpet, trombone and reeds in addition to
guitars gives the assembly a big and exciting
sound on tunes like “Sydney Born Man”,
“Traveller” and “Bush Sunrise”. (G.W.)

* *

*
}\3’!73/88 MONTGOMERY, A&M stereo SAML

This two-album set was recorded near the
end of the life of the most outstanding jazz
guitarist of modern times. Montgomery was
blues oriented and distilled the melodic
essentials from any tune before building an
exciting new melody from it.

An hour spent with this album will explain
more about fundamentals of jazz composition
than one thousand textbooks.

The setting is comfortable — strings and
things.

Montgomery  starts the
Lennon/McCartney's “Eleanor Rigby”. It's
what happens after that which is so interesting.
“Scarborough Fair”, “I Say a Little Prayer
for You”, “When a Man Loves a Woman”and
*“A Day in the Life” are some of the songs.

By approaching improvisation through
something utterly familiar the newcomer is in a
better position to share the creative experience
with the performer. (G.W.)

W WLl
BLOOD SWEAT AND TEARS FOUR. CBS
stereo SBP 233982.

With their fourth LP, Blood Sweat and
Tears are getting better results from their
approach to symphonic jazz. The use of
individual instruments in solo passages is
acquiring more polish.

“Cowboys and Indians” sung~by David
Clayton-Thomas is the outstanding original
composition on the album. I've always felt that
the Clayton-Thomas voice has escaped the
microphone in the past, coming out as a hoarse
distortion. There is a more satisfying texture on
this LP. (G.W.)
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Peter Clark says
| guarantee that
these are the...

5 Best
Hi-Fi Systems
in Sydney!

Delivered free and installed by
experts. All lines 12 months
guarantee.

COMPARE what
you can get for
your money before
you buy anywhere
else! You will save
many dollars,

many tears!
1. Junior Executive, $185

‘‘Magnetic Sound” solid-state Stereo Ampli-
fier with scratch filter and separate bass
and treble, 20 watts of music pushed out
with complete purity through a pair of
Matched “AKAl JETSTREAM' Speakers.
The Turntable is a '‘Sony" Manual with very
even movement, in a very nice cabinet. $20
deposit and two years to pay.

2. Junior Executive Il, $219

‘‘Monarch' SA 400 solid-state Stereo Ampli-
fier with 28 watts of clear music power.
Has loudness control, scratch filter and tape
monitor. Is fed into a pair of Matched Hi-
Compliance Speakers in a two-way wal-
nut cabinet. BRS auto or manual Turntable.
Deposit $23 and two years to pay.

3. M.S.I. Belvedere,

Studio-quality sound at over a $100 saving!
“SANSUI"" AU101 Amplifier with a power
output of 46 watts of music power. Fre-
quency response 20-30,000 Hz. MSI T100 Turn-
table with professionally balanced tone-arm
and Magnetic Cartridge. Two '‘M.S.|. 400"
IMatched Speakers in Teak Cabinet. Deposit
$30. Pay over 2 years.

4. Pioneer Indianapolis $312

44 watts solid state integrated amplifier.
Built to very high specifications. Superbly
finished hand-rubbed walnut cabinet. Matches
with Pioneer PL12 record player. Fitted with
magnetic cartridge. Turntable is belt driven.
Two C830 loud speakers with separate base
and treble. $35 dep., up to two years to pay.

9. Philips Hi-Fi 590, $458

Fully imported from Holland. Combines latest
Philips GA 308 turntable with Philips RH 590
Stereo Amplifier to give 30 watts of music
power. Tuned to a pair of RH 493 matched
speakers in walnut covers., $46 deposit and
up to 2 years to pay.

| INDUSTRIES

387 GEORGE ST., CITY — 29 3371
One door from Kodak
20 MACQUARIE ST., PARRAMATTA
(Next to OPSM) — 635 0830
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T SN 554 45 SO 5 1 ST B MR P A AR 073
NEW ALL TRANSISTOR STEREO AMPLIFIERS WITH IN-BUILT AM TUNER
ULTIMATE IN DESIGN — LONG DEPENDABILITY

USING ALL SILICON TRANSISTORS
SPECIFICATIONS:
20 watts per channel RMS. 40 WATTS T RMS
Total output 40 watts RMS. : S— :

FREQUENCY RESPONSE:

From 20 to 20,000Hz+ 1dB.
HARMONIC DISTORTION:

Less than 1 per cent of rated output.

HUM AND NOISE:
Aux 70dB, Mag 50dB.

INPUT SENSITIVITY:
Mag 3mV, Aux 200mV.

SPEAKER IMPEDANCE: 8 ohms.
EQUALISED: Mag RIAA.

TONE CONTROLS: Bass, 50Hz+ 12dB; Treble MODEL C300/20/T
10KHz +12dB. $ 'I 34 oo

LOUDNESS CONTROL: 50Hz 10dB. ° PLUS FREIGHT
SCRATCH FILTER: (CABINET EXTRA)

(High filter) at 10KHz 9dB.

RUMBLE FILTER:

(Low filter) at 50Hz 5dB.

PROVISION FOR TAPE RECORDER: Record or
playback with DIN plug connection.
PROVISION FOR HEADPHONES:

With headphone / speaker switch on front
panel.

DIMENSIONS: 16%: x 5% x 1lin deep.
TUNER: This unit can be supplied with either
valve or transistor tuner with a coverage of 53C
to 1600KHz. Calibrated dial available for all

states. MODEL C400/ 20
THE CIRCUIT incorporates regulated power $ l 08.00 AMPLIFIER ONLY. Specifications as above
supply with transistor switching protection for but with the added feature of front panel
output transistors. 26 silicon transistors plus 5 PLUS FREIGHT switch which allows selection of two speaker
diodes are used. (CABINET EXTRA) systems.

CABINETS FOR ABOVE AMPLIFIERS IN OILED WALNUT OR TEAK WITH METAL TRIM $10.00 EXTRA
NEW ALL-TRANSISTOR AM TUNER WITH PREAMPLIFIER

Suitable for use with all valve or transistor Hi-Fi amplifiers, tape recorders or PA
amplifiers

SPECIFICATIONS

Frequency coverage 530 to 1600KHz, bandwith 9KHz. Inbuilt aerial, provision for
external aerial. 240V AC operation. Dimensions 10% x 6 x 3%ins. Output variable
from 50mV to 700mV.

349.00 Post and packing $1.50

THE NEW MAGNAVOX 8-30 SPEAKER SYSTEM

Complete System (1.6 cubic ft.) in Walnut or Teak Veneer, Oiled Finish. (regret no mail orders for complete system.)
$60.00

Speaker Kit (less cabinets) COMPRISING 1-8 /30 Speaker, 2-3TC Tweeters, 1-3in. Tube, 1-4or 2uF Condenser, Innerbond and
Speaker Silk Available in 8or 150hms. Postage $1.50 extra.

$29.50

CLASSIC RADIO

245 PARRAMATTA ROAD, HABERFIELD, 2045 N.S.W. PHONE 798 7145
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Highly recommended

AufThl}:nALlQ AND ﬁLL THAT JAZZ.
ohnny Sangster an up. Cherry Pie.
Stereo CPS 1008. . £

Sangster wrote (or should we say created)
the two sides of this LP as the soundtracks for
two natural history films made by the
Australian museum.

With the reassuring backing of a series of
Australian images, the jazz group has created
a distinctly Australian sound.

Errol Buddle, Don Burrows, Graeme Lyall,
George Golla, Ed Gaston and Derek Fairbrass
make up the group with Sangster. All of these
performers have been dedicated over the years
to producing something original in our
environment. They have each had their
individual successes. This disc, with Sangster is
an astounding joint effort.

Buddle’s bassoon, for instance, is
wonderfully evocative of Australia. Tony
Buchanan’s bass clarinet, Lyall’s soaring tenor
saxophone and of course Sangster’s

vibraphone playing put jazz in a suitable
setting.

Sangster has always been an innovator and
on this LP he uses actual bird noises. I think
this is the first time this has been done on an
Australian jazz disc although many South
American bossa nova groups use exotic
instruments which imitate animal and bird
cries. The recording engineers, Warren Mills
and Max Harding, have produced a recording
of excellent quality, quite up to the standard of
the best overseas recordings. (G.W.)

Editor’s Note: A sample copy of this
recording was also received in our editorial
office. We feel it appropriate to comment on
the folder type sleeve in which the disc is
supplied. This is beautifully prepared, printed
in full colour with wild lfe pictures and
Australian landscapes, and has a four-page
Jprinted insert containing informative notes and
pictures of the artists. As an all-Australian
effort, this is highly recommended.

DADDY WHO? Daddy Cool. Sparmac stereo
SPLOO1.

This is a one-track LP and the track is
“Eagle Rock” a brilliantly conceived re-
creation of rock and roll from twenty years
ago. Robie Porter, the former Rob E. G.
appeared on the track, playing Chicago style
piano, and the members of the Daddy Cool
group hammed it up in a stylish manner.

Daddy Cool are the most successful of our
rock revival groups, recalling the fun and
abandon of the years when rock and roll was in
its crew-cut days. Yet with “School Days”,
“Blind Date” “Come Back Again” and their
other numbers they are little more than a series
of musical attitudes.

They don’t really shape up against overseas
groups like Sha Na Na and Beach Boys yet
on listening to their musical ability, there is no
reason why they shouldn’t.

Perhaps they are too cool. The recording
was made by Roger Savage at the Armstrong
studios, Melbourne. (G.W.)

* * *
CHAIN: Toward the Blues. Infinity stereo
SINL-934295. i

This Melbourne blues/rock group has seen
several personnel changes but it still manages
to perform exceptional basic blues. The
outstanding guitarist Phil Manning must be
one of the world’s best blues pickers. Mat
Taylor, vocalist and mouth-organ player,
malkes the harp move in the best country blues
style.

They start with the “Thirty Two Twenty
Blues” by Robert Johnson whose works have
recently been resurrected by scholars in the US.

Johnson was more poetic than the usual
blues performer. The darker shading of his
lyrics obviously appeal to Chain. They play
four of their own numbers “Boogie”, “Booze is
Bad News Blues”, “Albert Goose’s Gonna
Turn the Blueses Looses” and “Black and
Blue”. The last of theseé is outstanding.
Technical quality is good. The recording was
made at T.C.G. Sound, Melbourne with en-
gineer John Sayers. (G.W.)

* * *
DUKE ELLINGTON. Concert of Sacred
Music. Liberty stereo SLYL-131/2.

This is the second recording ‘made of the
Duke’s famous suite. He fills two LPs this time
with a performance which spreads itself more
than the original made for RCA. Soloists are
Cootie Williams, Johnny Hodges, Paul
Gonsalves, Cat Anderson and Lawrence
Brown. Lead singers are Alice Babs and Tony
Watkins.

Duke explains in the liner notes that he isn’t
out to convert anybody. He wants to remind
people, through jazz, of the things they already
know to be true. This is as much a jazz quality
as a religious quality.

The opening up of the mind that is possible
when Hodges takes a solo on alto saxophone,
for instance, is extraordinary. Even the two
drummers Sam Woodyard and Steve Little are
able to extend understanding with their unusual
performance of “The Biggest and Busiest
Intersection”. Recording quality is excellent.
(G.W.)

* * *
ATOMIC ROOSTER. Interfusion stereo
SITFL-934192.

This is a brash, noisy English rock trio
which makes a big sound and enjoys doing it.

Vincent Crane, the organist, uses special
devices to beef up his Hammond. John Cann is
a masterful guitar soloist and the drummer,
Paul Hammond, gives the group a desirable
lift, performing a crowd-pleasing drum splo on

* “Gershatzer™.

Crane wrote the Arthur Brown hit “Fire”
and his composition “Death Walks Behind
You” which opens the LP is in a similar
vein. The sound quality is good, lifting the
group off the record. It reflects the great
improvement in the recording of blues groups
in recent times. The muddiness of many early
recordings is thankfully not regarded as being
good enough any more. (G.W.)

* * *

THEY CALL ME MUDDY WATERS.
Chess Stereo CHLS 276.

“I sold myself to the devil when I started
loving you” sings Muddy Waters on this
exceptional recording of tracks taken from a
20-year period.

It was Muddy Waters’ use of slide guitar,
interacting with a second guitar rhythm, which
changed the whole style of popular music.
Muddy’s beat has been the rock on which the
Rolling Stones have built, with many other
groups - including Quicksilver Messenger
Service, following.

Muddy was probably the first of the
Chicago blues men to use an electrified
harmonica and to demonstrate the power of
the electric blues.

There are two keynote performances on the
disc — “They Call Me Muddy Waters’” which
defined the beat in 1951 and “Country Jail
Blues” which comes from the electric era.

Quality is variable but adequate for a record
of such interest. (G.W.) (€n)
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TOGGLE, “"Water
Proof’’, Centre-off
& Alternate actions

SPDT, DPDT. i

TOGGLE, “‘Accident
Proof’’ lever lock.
SPDT, DPDT, 3PDT,
4PDT.

All switches shown actual size and EX STOCK.

b

IRH Components
Pty. Limited

The Crescent,
Kingsgrove,
N.S.W. 2208,
Phone: 50-0111

IR” THE COMPONENT DIVISION
OF IRH INDUSTRIES LIMITED

Please forward the latest edition
of your switch catalogue.

COMPANY o St lieal B ait o il

ADDRESS L il s e L e

LPC
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Master Antenna TV distribution systems providing systems and equipment for
home-units, motels, hotels, schools, hospitals, etc.

CHANNEL MASTER IRSNE
THE MIGHTY SDA SERIES OF
SOLID STATE TV

DISTRIBUTION AMPLIFIERS

O 50 db voltage gain
O Up to 4 volts output
O Solid state reliability
O Long-term gain stability
O Plug-in module construction throughout
O Separate high and low band amplifiers
O Separate high and low band gain controls
’ : 3 O Requires only 10 watts of A.C. power
SDA 50 Ll e O Covers all channels including O and 5A
A COMPLETE RANGE OF AMPLIFIERS FOR EVERY SITUATION
MODEL TYPE GAIN Maximum Input Level Maximum Output Level Maximum Output | Maximum Number | Trade Price
H/B L/B (before cross modulation (before cross modulation Capability (ONE | of Outlets (under + 272 %
occurs) 4 Channels (Note 1) | occurs) 4 Channels (Note 2) CHRNNEL ONLY) | favourable con- Sales Tax
ditions) (Note 3) | if applicable
SDA-135 g?k_:_[é 15 db 15 db 60 millivolts 0.3 volt 1.5 volts 20 24.00
SDA-30 it 28 db 30 db 10 millivolts 0.3 volt 1.5 volts 100+ 28.00
SDA-31 o 30 db 30 db 20 millivolts 0.3 volt 1.5 volts 100 + 81.25
SDA-50 s 50 db 50 db 20 millivolts 1 volt 4 volts 500 111.25
SDA-50L i — 50 db 20 millivolts 1 volt 4 volts 500 85.00
SDA-50H 5 50 db — 20 millivolts 1 volt 4 volts 500 95.00
NOTE 1—This figure is maximum input ON ANY ONE CHANNEL when the amplifier is operating on 4 Channels. NOTE 2—This figure is
maximum output ON ANY ONE CHANNEL when the amplifier is operating on 4 Channels. NOTE 3—The number of outlets which an
amplifier will drive satisfactorily depends upon a number of factors—signal availabie from the aerial, length of cable runs, etc. The
figures quoted are for favourable conditions.
 —— AN

"
R Ll i

ANTENNAS — AMPLIFIERS — BOOSTERS — BALUNS — COUPLERS — COAXIAL CABLE — HI-Q TRAPS — LINE TAPS — MIXERS
~— OUTLETS — SPLITTERS — WALL TAPS — ETC., ETC. — MADE TO RIGID GOVERNMENT APPROVED SPECIFICATIONS.

N O R S D G P N G S S
TO: FERRIS PRODUCTS DIVISION, EANTI

l Hawker Siddeley Electronics Limited I .
752 Pittwater Road, Brookvale. 2100
1 ENCLOSE $1.00 FOR MATV TECHNICAL GUIDE.

i R e 3

ARDRESS i Lo S e L SRR e S

I ................................................... POSTCORE: ... s I
N N W
HSE6736/671

Send coupon plus $1.00
for complete technical

guide to M A T V planning
and Channel Masterequip-
ment specifications.
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Marlux Cassette Recorder

The Marlux Model 2000 stereo cassette recorder is a machine intended to
break into the hi-fi range of recorders. It boasts outstanding performance
and incorporates type B Dolby circuitry.

The Marlux 2000 recorder was submitted to us for
review by International Dynamics (Agencies) Pty
Ltd. It presents a determined effort on the part of its
makers to produce a machine that is comparable in

rformance to similarly priced open reel machines.

ts physical appearance is certainly impressive
enough, featuring piano key type operating switches,
a single large switchable VU meter, and individual
input level controls in addition to a common
“master” control.

As the instrument is intended to compliment an
existing hi-fi system, it does not contain any
loudspeakers or amplifiers of its own. It is, however,
fitted with a single playback level control at the rear
of the instrument, which controls both the line and
headphone outputs. Other worthwhile features of this
instrument are a digital pushbutton-reset tape
counter, a flashing end-of-tape indicator and a pause
control.

The transport system controls are fully interlocked
and are all of the latching type. The second row of
piano switches on the right control power,
stereo/mono recording, Dolby circuit operation and
tape bias/equalisation.

This last control is responsible for much of the
recorder’s performance. In the REGULAR position,
recording bias as well as recording and playback
equalisation are set for standard cassette tapes. In
the SPECIAL/CrO2 position, the recording bias is
increased and equalisation changed for optimum
results with chromium dioxide tapes. By recording
with the switch in this position and playing back in
the REGULAR mode, improved performance can
also be obtained from TDK-SD tapes.

An unusual feature and one that we have not
come across before in any tape recorder, is the
provision to monitor the input and output levels of
both channels simultaneously on a single VU meter.
In the initial setting up stage, the meter can be
switched to read the fevefof either channel. Then, for
normal operation, the meter is switched to the
HIGHER OF A OR B position. In this mode the
meter reads the higher signal level coming through
either of the two channels. The master gain control
may then be used to adjust the maximum recording
level of both channels simultaneously.

To avoid overloading the recorder at high
frequencies during the recording process, the
manufacturers have deliberately given the meter
increased sensitivity at the high end of the frequency
spectrum. We consider this a very worthwhile feature
as it greatly minimises the danger of overmodulating
the t:pe with complex musical tones containing
powerful upper harmonic structures. During
playback the meter is also operative, but has a flat
response. It is not effected by the output level
control, so that it can be used as an independent
means to monitor the output level.

Internally, the instrument is a delight to the eyes.
Printed wiring boards are used throughout. The main
circuit board, which is situated directly above the
transport system, is provided with edge type plug-in
connectors, making access to this part of the
recorder extremely easy.

The transport system itself is powered by an
electronically speed controlled motor. The motor
also supplies the drive for the supply and take up
spools, with relative simplicity in the way of belts,
pulleys, levers etc. ¢

The remaining particulars of the recorder as
shown in the manufacturers specification panel, are
reproduced below.

TAPE SPEED: 1.875 ips + 1%.

WOW AND FLUTTER: Less than 0.15%, DIN
weighted.

INPUTS: 1 Microphone (200 ohms or less) -0.2mV
1 Line, selectable between 60, 200, or “00mV at
greater than 100K input impedance.

OUTPUT: 1 Volt RMS from OVU, at 5K output
impedance.

The Marlux 2000
stereo cassette
recorder. The
cassette compart-
ment is on the left,
the piano key type
switches along the
front, and the VU
meter on the upper
right of the panel.

FREQUENCY RESPONSE: 38-14,000Hz + 3dB.
SIGNAL to NOISE RATIO: Referred to OVU,
Dolby System off: Better than 48dB with ‘“‘low
noise” cassette tape. Better than S51dB with
Advocate Crolyn (chromium-dioxide) tape.
NOISE REDUCTION: With Dolby System on:

3dB at 600Hz.

6dB at 1200Hz

9dB at 2400Hz, 10dB at 4000Hz and above.
CROSSTALK: 40dB
BIAS OSCILLATOR FREQUENCY: 105KHz.
POWER REQUIREMENT: 117 or 220 volts AC,
50-60Hz.

Our findings on the above specifications were as
follows.

The nominal tape speed was found to be within the
stated tolerance. We also checked tape speed against
line voltage variations and-noted no change in speed
with supply voltage as low as 180 volts.

The performance with regard to wow and flutter
seemed to vary somewhat in the sample recorder.
When it was first received there was quite an audible
amount of wow present with the demonstration tape.
Yet none could be detected on a number of other pre-
recorded cassettes. After running the demonstration
cassette a few times, however, the wow disappeared
indicating, most likely, that the cassette itself needed
some “freeing”. This experience could possibly be
repeated with some new and unused cassettes as well.

When we tried to obtain the specified input
sensitivity figures, we found that in every case the
sensitivity was approximately twice as high, ie, only

half the stated input voltage was required for OVU
deflection. Note that there are in fact three separate
pairs of line inputs, each with its own sensitivity
rating. Input impedance of all but the most sensitive
input was found to be above 100K. The nominal
60mV input only measured 30K. However, in most
cases this should not prove a problem.

The output level from a OVU recorded signal
measured 1.3 volts RMS. This is a little higher than
specified, but of no consequence as it is fully
adjustable by means of the playback level control.

We did notice, however, that a considerable
amount of distortion was introduced if the control
was set for maximum output with the machine set in
the record mode and adjusted for OVU, ie, using the
internal line amplifiers for monitoring purposes. The
distortion was found to decrease as the control was
set back from its maximum position. Whilst this is
not a serious problem if it exists only in the “record”
mode, it does mar the performance if it is also
present durin& playback. We could not verify if this
indeed was the case, however, as it is difficult to
measure distortion levels below about 1% from tape
media. With a OVU recorded signal, the distortion
on playback measured 3%, which is relatively
normal.

As it stands, it is possible to obtain a distortion
level close to 0.5% if the playback control is adjusted
for a 300mV output. All of the foregoing applies to
the whole of the audio range, on both channels.

We contacted the distributors over this issue, but
they were unable to shed any light on the matter. We
are thus unable to say whether this is an isolated
fault or a genuine design error.

Perhaps the boldest claim made by the
manufacturers of this machine, next to the Dolby
noise reduction system, is the flat and extended
frequency response. In view of this and the fact that
the makers claim this recorder to be good enough to
supplement or even take the place of similarly priced

open reel machines, we took particular care' in
checking out these claims.

In all, we tested the recorder with three types of
cassettes. They were a Philips low-noise cassette, a
TDK-SD cassette and a cassette with chromium
dioxide tape. Because of the presence of the Dolby
system, we also tested the recorder’s frequency
response at a number of different recording levels,
but found he- “standard” lével (-20dB re OVU at
1K Hz) to give the most favourable results. !

The first test was conducted with Philips low-noise
tape. With the Dolby circuit switched out of circuit,
the response was well within the limits of + 3dB over
the specified frequency range. We should add here
that it was also the “flattest” response curve we have
yet seen produced by a cassette recorder. Signal to
noise ratio, measured wideband, was also found to
be well within specifications, measuring 48dB, which
is extremely good for this type of tape recorder
considering the very narrow track width involved.

We next tried the recorder with the same tape, but
with the Dolby system switched in. The frequency
response this time was not quite as good at the high
end, being about 9dB down at 14KHz. Signal to
noise ratio was improved, however, by some 4dB
bringing it to 52dB, measured wideband. Audibly,
the reduction in hiss level was substantial, this
because of the fact that the Dolby system works
primarily on signal frequencies above 4KHz. It is
over this frequency range that noise is most
objectionable.

The next test was made with the TDK-SD tape
cassette. It was here that we found large deviations
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The World’s Most Versatile Circuit Building System!

SIZES: 1/ 8" and 1/ 16" WIDTHS
Length: 100 ft. roll, 5 ft. card

IDEAL FOR PROTOTYPE AND PRODUCTION
CONSTRUCTION

USEFUL FOR WIRING REPAIRS
INSTRUCTIONS

Remove paper backing and plice
adhesive side downwards in the
selected position. Press down firmly.
When used with plain board drill
from the *Cir-Kit' side. Pass through
component lead, bend over and cut
to length. Solder in usual way.

When used with ‘punched’ board
lay strip between rows of holes,
pass component leads through holes
adjacent to strip, bend the leads
over the strip, cut to length and
solder in the usual way. Alternatively
lay strip over the holes and using a
drawing pin or scriber prick a hole
in the ‘Cir-Kit' in the required
position.

‘Cir-Kit' strip can be bent or curved
to whatever form you require and
used on either or both sides of the
board. When joining two pieces of
‘Cir-Kit' bend over the end of the
overlapping strip so that a metal to
metal contact is made and solder in
the usual way

e NO DRILLING e FAST e NO MESS

Available from all Leading Radio Houses

Marketed by—

ZEPHYR PRODUCTS
PTY. LTD.

70 BATESFORD RD.,CHADSTONE, VIC., 3148
Telephone 56-7231

Manufacturers of Radio
{ i and Electrical Equipment
Made In the UK. N ' and Components

WILSAS ONIGUNT-LINOYID TULVSHIA LSOW S.OTHOM 3HL

EMPIRE WORLD'S BEST LONG PLAYING CARTRIDGE.
: MADE IN U.S.A.

Model Technical Specifications Price
Measurement 1000ZE / X TRACKS AS LOW AS 0.1 GRAM IN LABORATORY PLAYBACK ARMS.
Standard Each 1000ZE / X and 999VE / X cartridge is individually adjusted to have a flat frequency response within + 1dB from 20- s ' ~| 0
-I OOOZE / x 20,000Hz. Stereo separation is better than 35dB at 1KHz and remains 25dB or better all the way out to 20,000Hz. Overall
frequency response a phenomenal 4-40,000Hz. There are no electrical or mechanical peaks and total IM distortion at the
Professional standard 3.54cm / sec. groove velocity does not exceed .05p.c. at any frequency within the full spectrum. Uses a .2 x .7 mil
hand polished miniature diamond for exceptionally low mass. sao
999VE / X 999VE / X RECOMMENDED TRACKING FORCE 4 TO 1% GRAMS,
Deluxe Surpassed in overall quality only by the 999VE / X and the 1000ZE / X, this cartridge combines high compliance with low
999TE / x tip mass for excellent tracking between 2 and 12 grams. Full frequency response is 6-36,000Hz, separation 35dB, .2 x .7 $70
mil biradial hand polished elliptical diamond. Recommended for high performance turntables and changers. 3
Deluxe Delivers a fine frequency resbonse of 8-32,000Hz in top quality manual and automatic turntables and tone arms tracking at
9995E / x 12 grams of less, .2 x .7 mil biradial hand polished elliptical diamond stylus. 560
Deluxe A tracking range of 3 to 2 grams, coupled to a .3 x .7 mil biradial hand polished elliptical diamond stylus, makes this an
999PE / X outstanding cartridge for high quality playback systems. Frequency response 8-32,000Hz. $50
Deluxe Designed to track from % to 2 grams in many of today’s better changers. Will faithfully reproduce frequencies between 10-
999E / X 30,000Hz while maintaining 35d B of channel separation. .3x.7 mil biradial hand polished elliptical diamond stylus. 545
Deluxe

For changers capable of tracking at less than 3 grams. Frequency response 10-30,000Hz. The hand polished spherical

999 / X diamond has a tip radius of .7 mil. 540

Populcr Perfect cartridge for popular automatic record players. Tracks 1 to 4 grams. A fine .4 x .7 mil biradial elliptical diamond
909E / X stylus, frequency response 12.25,000Hz. $35

Popular A frequency response of 15-25,000Hz. Tracked properly by record changers requiring up to 4 grams. .7 mil radius spherical $25
909 / X diamond stylus.

Economy With 112 fo 4 gram tracking this economy elliptical produces a frequency response from 15.25,000Hz. .4 x .7 mil biradial sza
90EE / X elliptical diamond. Great value for changers.

RECORDED MUSIC SALON (sole Agents for Australia)

11 COLLINS ST., MELBOURNE, 3000. TEL. 63-6257.

Sole agents for Harmon Kardon, Rogers, Schaub-Lorenz and Armstrong products. Jordon Watts loudspeakers. ERA turntables.
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J. B. Lansing “Century” System

James B. Lansing Sound Inc have a reputation for producing high priced
loudspeaker systems which have superlative performance—a relationship which
does not necessarily hold good in all brands. However, the JBL Century L100
carries on the JBL tradition. It is a three-way system with a music power

handling capability of 50 watts.

There is no doubt that, in these times of relative
affluence, there is a strong market for high priced
high fidelity equipment. certain “status” flows
from the possession of expensive equipment in the
home. People are awed into thinking that units must
be good if their price climbs into the three to four
figure bracket.

In terms of price the JBL L100 must have
considerable merit if these criteria apply. In fact, the
JBL L100 has superlative performance based on any
standards.

Essentially a domestic version of the JBL 4310
studio monitor loudspeaker system, the JBL Century
L100 is probably one of the most eye-catching
systems on the market. Instead of the usual synthetic
grille fabric, the L100 has “Quadrex 2" grille
assembly; this is of plastic moulded foam which
aﬁparently has very good sound transmission
characteristics. The Quadrex grille is available in
colours of Ultra Blue, Burnt Orange or Russet
Brown, indicating that the manufacturers are not too
far behind car makers in naming colours.

Removing the Quadrex grille reveals the three
loudspeaker driver units and the attenuators for
midrange and tweeter units. The massive 12in woofer
has a 3in edge-wound copper ribbon voice coil. The
curvilinear cone is coated witha stiffening material to
reduce cone break-up at high power levels. Instead of
the often-seen rubber roll surround, the woofer has
the usual multi-corrugated edge suspension which is
treated with a viscous material to increase the
compliance. Free-air cone resonance is a low 27Hz.

At frequencies above 1500Hz, the 4in midrange
unit takes over. This, too, is ruggedly built and
weighs almost 3Ibs. It also has an edge-wound voice
coil and a viscous-treated edge suspension. Above

MARLUX RECORDER . . .

from the specified figures, in relation to frequency
response. Besides being a rather “bumpy” response,
it also fell well down at the high end, being some
10dB_down at 10KHz. We strictly followed the
specified lEm)cedure here, recording the signal with
the TAPE selector in the SPECIAL position and
playing back with it in the REGULAR position. On
the strength of the results of the previous test and the
one to follow we feel, however, that these poor
results were probably due to some maladjustment in
the recorder itself and not inherent in the design.

Results with chromium dioxide tape were once
again-fully up to specifications, and we were again
impressed by the “flatness™ of the response curve.
Signal to noise ratio of this tape and the TDK-SD
both measured the same (wideband) at 55dB below a
O VU recorded signal. The same comments made
earlier apply to both these tapes regarding audible
differences with the Dolby system in operation. As
far as we could ascertain, the differences between
chromium dioxide and TDK-SD tape are minimal
when used on this machine. Overall, however, the
chromium dioxide tape seemed to suffer less from
dropouts.

riving the recorder was straightforward,
although loading of cassettes sometimes proved a
little troublesome. We found that thére was a definite
“right” way to load some cassettes, otherwise one of
the edges tended to catch, preventing the lid from
completely closing. A minor point, but something
that could easily be improved on.

Summing up, we would say that the Marlux Model
2000 recorder holds a special position among stereo
cassette decks. Retailing at 3579.00 it is the most
expensive, the most professional and to the best of
our knowledge among the very few top ranking
cassette recorders. Admittedly there are some
performance points which one would like to see
improved, the high distortion level in the line
amplifiers being a case in point. Nevertheless, in
totality, this machine is a most impressive recorder.

Inquiries should be directed to International
Dynamics (Agencies) Pty Ltd, 23 Elma Rd,
Cheltenham, Vic. (J.P.P.) ¢

5KHz, the 1%in diameter tweeter takes over. It
appears to be the same tweeter as used in the JBL
Lancer 77 which was reviewed in these pages in
September 1969. The attenuators for the high and
midranges are continuously adjustable over a range
from 0 to minus 9dB.

Dimensions of the cabinet are 23 %in H x 14in W
x 13in D. Cabinet finish is oiled walnut. Apart from
the Quadrex grille, the cabinet is unusual in that it is
particularly heavy. with a total weight of 44lbs. The
baffle is made of lin thick particle board while the
other panels are made of %in thick particle board.
The cabinet is lined with lin thick fibreglass, as 1s
the separate midrange enclosure which prevents the
woofer modulating the midrange driver.

On sinewave tests the unit performed impeccably
in the bass and treble registers. The woofer has very
smooth output between 40Hz and 1500Hz and the
tweeter is similarly smooth above SKHz. The middle
register, handled by the 4in driver, is not quite so
smooth and appears to be overemphasised. This
emphasis of the midregister, giving  so-called
“presence” is quite pleasant on popular instrumental
and vocal music, but on classical music it can all too
easily impart a harshness to the stringed instruments.
We found the best overall response was obtained
with the middle range attentuator set to about minus
6dB.

With classical organ music, the woofer was really
shown to advantage. Even at very high power levels
it remained *‘clean” and apparently completely free
from intermodulation or harmonic distortion. And on

T —

complex orchestral and choral passages such as in
Beetﬁoven’s Ninth Symphony it was a revelation.
Again, at very high or low sound levels, the clarity of
reproduction was faultless. ; §

With a power rating of 50 watts music power it
may be thought that the Century L100 shares a
common drawback with many high-quality systems
— that of inefficiency. In fact, we oqnd it to be
slightly higher than average. It can be driven to more
than adequate sound levels with a 10 watt per
channel amplifier. |

We tried the effect of removing the Quadrex grille
on the high frequency response and dispersion. It
appears to have no noticeable attenuation of the high
frequencies and, in fact, may be better than
conventional grille cloths.

Very little more can be said about the JBL
Century L100. It is expensive but it performs
extremely well. Recommended retail price, including
Quadrex grille is $501, including sales tax. JBL
loudspeakers and amplifiers are available from
selected retail outlets throughout Australia. Trade
inquiries should be directed to the Australian
distributors for JBL equipment, Auriema
(Australasia) Pty Ltd, 443 Kent Street, Sydney,
NSW 2000. (L.D.S.)

MIRROR GRINDING

* Binoculars *

| Please send me your

R

SPACE AGE SCIENCE & HOBBY CENTRE

Telescopes for every purpose
Microscopes * Optical Kits

* Weather Equipt. * Star Charts, Books, Globes

I AMATEUR ASTRONOMERS SUPPLY CO. :
i 11B Clarke Street, Crows Nest, Sydney 2065 Ph 43 4360 |

informative catalogue |
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THIS SUMMER

Don’'t be envious of
other men who have
fine physiques. Do
something about it
now! The choice is
ours—you can spend
next summer looking
either puny or power-

The difference is the Bullworker which in 5 minutes a
day can build you ﬁowerlu} muscles faster and easier
than you ever thought possible.

It's a proven fact that just 5 minutes a day of easy, non-
tiring Bullworker training can put your whole body
into top shape fast. From the very first day, you'll see
your progress measured in numbers on the built-in
Powermeter. After just two weeks, you'll be able to feel
the difference, see your results in a mirror and actually
measure the change in your body with a tape measure.
It's guaranteed or your trial costs you nothing.

Get your Bullworker now
and LOOK GREAT this summer

116

DON'T BE ASHAMED!

Start developing your physique now!

Bullworker's ‘tailor-made’ training gives you the resuits you want.

Forge your stomach into solid muscle; transform weak arms into rippling pillars of
strength; lift and broaden sagging shoulders; develop a chest that breathes power and
virility; strengthen your back, forearms, wrists, thighs and calves. You just choose the
areas of your body which need working on and the Bullworker does the rest — all in
just 5 minutes a day!

Bullworker Service (Aust.), 130 Parramatta Rd., Ashfieid, N.S.W. 2131

POST THIS COUPON TO-DAY TO TRY GUARANTEED-EFFECTIVE
BULLWORKER TRAINING IN YOUR OWN HOME, FREE, FOR 14 DAYS

Eeaass

' 1
1 Bullworker Service (Aust.) (Dept.EA(II/DS), 130 Parramatta Road, Ashfield, N.S.W. 2131 §
: Tick box to indicate which Bullworker offer you prefer. :
1 Yes, please send me a Bullworker for 14-day FREE Home Trial. If, after two weeks of easy, simple, fast and §
R effective Bullworker training, | am not amazed and delighted with my results, 1 will send the ullwerker back to
B you and the matter will end right there. But if, like thousands of men who have already made this test, | §
I want to continue with my Bullworker training programme, | can luey the Bullworker for just $3.50 deposit 8
: followed by 3 monthly payments of $10.00 (total credit price of $33.50). ]
g [J 1 wish to save $5.00 by paying $28.50 cash at the end of my 14 days' FREE TRIAL. :
I SPECIAL OFFER L]
B []1 prefer to send $27.50 with this coupon now and save myself another $1.00. After the 14-day trial period &
1 is over, if | am not absolutely convinced that the Bullworker does all you say, | can send it back to you in A
: good condition and my $27.50 will be returned without question. :
LG 11 VS R el B AR e S L R T DA T RO ]
: This offer is void unless signed. Parent’s signature required it under 21, :
1 ]
M NAME.... -
3 ADBREBE. S L L ¢ e
SIERTANE L e S SRR T ] POSTCORE . ik 1
T - A S W
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Stereo Test Unit from Pioneer

The Pioneer Stereo Display unit is a specialised test instrument intended for the
advanced audio enthusiast. It features a 2)2in CRT, a pair of calibrated level
meters and a built-in audio oscillator which can be set for a constant tone or to

sweep the range from 20Hz to 20KHz.

SD-1000
combination oscilloscope/voltmeter with constant
tone/sweep audio oscillator. A large number of tests
which can be done with the unit are listed in the

The Pioneer could be called a

comprehensive instruction manual. But before
discussing tests the unit can perform, it may be
appropriate to describe the physical layout of the
device.

Overall dimensions are 17in W x 13'2in D x 3%in
H and total weight is 19 pounds. The front panel has
a brushed aluminium escutcheon and a dark,
translucent panel behind which are mounted the VU
meters. These are lit up when power is applied. At
the left of the panel is the 3in diameter oscilloscope
tube face and two trace-positioning knobs. Below the
tube face are two pairs of sockets for horizontal and
vertical amplifier inputs. To the right of these are two
knobs for horizontal and vertical amplifier gain.

Below the left-hand VU meter is a pair of knobs
for selecting the sweep frequency for the
oscilloscope timebase. To the right of these are
controls for the 10dB/step attenuator, function
selector, audio output level and audio frequency.
Finally, on the extreme right of the front panel are a
pair of sockets for the oscillator output signal and
eight pushbuttons to select the signal viewed on the
oscilloscope screen. A 50K microphone input socket
completes the list of front panel features.

Because of the large number of controls on the SD-
1000 the user will find that he has to take some time
familiarising himself with the unit before he can
“drive” it confidently. The most important tests the
unit can perform relate to the power output, the gain
and the frequency response of audio amplifiers.

With a suitable microphone connected and the
sweep oscillator operating, it can be used to check
the overall response of an audio system from

amplifier input to loudspeaker output. :

Again, using a calibrated RIAA preamplifier and
a test record such as the CBS STR-100, one can
check the frequency response, channel separation
and tracking performance of phono cartridges.

Other less important tests are the checking of
stereo balance in audio amplifiers and the
measurement of amﬁliﬁer phase shift using the
Lissajous figure method. One other test facility,
which is of no use to Australian buyers, is the
observation of FM Multipath reflections using the
oscilloscope.

Once the user is familiarised with the unit it
performs well and reliably. However, to make the
unit more versatile and easier to use, we would
suggest the following modifications to the SD-1000:
(1) Calibration of the two meters in volts as well as
decibels. Having to convert to volts when making
repetitive measurements can be tiring. (2)
Incorporation of dummy loads inside the unit to
simplify the measurement of amplifier power output.
(3) The addition of a variable sweep rate for the
audio oscillator. As it is, with a sweep time of 25
seconds approx from 20Hz to 20KHz, the rate is a
little fast to identify peaks in loudspeaker response
curves.

Aside from the above remarks, ‘the Pioneer SD-
1000 fulfils the application for which it is intended
and is worthy of consideration by those audio
enthusiasts who require the testing facilities provided
by the unit. Recommended retail price of the unit,
including sales tax, is $644. Pioneer equipment is
available from retail outlets throughout Australia.
Trade inquiries should be directed to the Australian
distributors for Pioneer, Astronics Australasia Pty
Lta, 161-173 Sturt Street, South Melbourne, Victoria
3205.(L.D.S.)

New RF Oscillator from -P

Hewlett-Packard have recently
announced a new addition to their
range of solid-state instruments, the
Model 8651A RF Oscillator.

*“Laboratory-grade in performance but priced for
general purpose use” — that’s how Hewlett-Packard
describes its new 22KHz-to-70MHz RF Oscillator.
Aprlications for the all-solid-state HP Model 8651A
include testing antennas, filters and amplifiers,
driving bridges, and providing calibration signals for
wideband test equipment such as oscilloscopes,
voltmeters, and counters.

Among the major features are:
® Pushbutton selection of frequency range (22KHz
to 70MHz in seven bands).
® Calibrated output, continuously adjustable from 3
volts to 1 mV into 50 ohms.

;l l-(l)utput flatness + 3% to 22MHz, £5% 22 to 70-
2z,

® Frequency stability of 20 ppm per minute after
warmup. i

® Low distortion: harmonic content less than 3% at
maximum output. i "

The HP 8651A RF Oscillator is well shielded
(< 10 micro-volts leakage) so it can be used with
sensitive or susceptible équipment. Its comﬁact size,
6'in high by 1lin deep by 7%in wide (half rack
width), makes it convenient for bench use, for rack-
mounting with other equipment, or for field work.

Price of the 8651A RF Oscillator is $695 in the
United States.

Inquiries should be addressed to Hewlett-Packard
.eus;rali;\ Pty Ltd, at 22-26 Weir Street, Glen Iris,

ic 3147.

ADC:

WORLD'’S MOST
PERSNICKETY
CARTRIDGE
MAKER.

Here's a great line you've never heard
of before, The brand-new “X” series of
stereo cartridges from ADC. Every one is
crafted by hand and incorporates our
exclusive induced magnet design.

As a result, these extremely accurate
cartridges track at the lowest possible
pressures for optimum fidelity and long
record life.

We designed the “X" series with
interchangeable styli. This means any
ADC stylus that fits one cartridge will
fit them all. But that's not all. Every
one of these cartridges is compatible
with any changer or tonearm, and is
carefully made to give you the best
performance at a reasonable price.

So why not give our brand “X" a try? It
may be just the thing your system needs.

ADC 550XE SPECIFICATIONS
Output: 5 mV at 5.5 cms/sec.
recorded velocity.

Tracking Force: % to 2 grams.

Frequency Response: 10 Hz to
20 kHz = 2 dB.

Channel Separation: 25 dB from 50 Hz
to 12 kHz.

Compliance: 35 x 10—6 cms/dyne.
Vertical Tracking Angle: 15°,

Rec. Load Impedance: 47,000 ohms
nominal. Price: $46.00

Write for detailed specifications on

other X" series cartridges (660XE—

$41.00 : 990XE- $31.00 : 220XE—
$27.00: 220X~ $21.00

alll

> )
SORATIO

i 0
AUDIO FOR
AUDIOPHILES

txclusive Australian Agents,
J. H. REPRODUCERS CO.,
'93 Huntingdale Road, Chadstone, Vic.,
3148. Telephone: 277 3066.

» Pdep
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GEM TUMBLING OUTEIT
$26.50 p. & p. $2.50

As illustrated above — all for
$26.50, Pack and post $2.50 or
may be purchased in various com-
ponents as under,
GEM TUMBLER
ONLY $9.50 — p. and p. $1
This is a terrific bargain, designed
for tho gemstone collector for
tumble polishing large quantities
of gems. A reliable, trouble-free
machine fitted with 1/2 gal. barrel
which will process 4Ib.-5lb. of
stones, produces flawless gem-
stones of great beauty. Supplied in
kit form, takes minutes to assemble,
has pillow block bearings (4),
shafts, pulleys, belts, 1/2 gal.
barrel, mounting blocks. (Note:
flat wood base not supplied), is
complete with full instruction
books for gem tumbling and
assembly of unit.
GEM TUMBLER AND MOTOR
$22.00 — p. and p. $2

HALF-PRICE SPECIAL HI-FI
RECORDING TAPE

Fantastic purchase of ‘‘MYLAR'
professional  recording, computer
tape (the best money can buy).
Famous 3-name brand (one we
can't mention due to huge price
reduction).  Silicone lubrication.
Suits all tape recorders, hi-fi and
stereo. Selling well under half
price. ABSOLUTELY BRAND NEW.
3" 65c; p. & p. 15c.
5'' $1.75; p. & p. 20c.
5'' L/P $2.45; p. & p. 20c.
7'' Standard $2.25; p. & p. 25c.
7'" LP $3.95; p. & p. 25¢c.
3'' Empty Spools 25¢; p. & p. 10c.
5'' Empty Spools 35¢c; p. & p. 10c.

RECORDING
TAPE

Top quality Philips type cassettes
by famous maker sells at half
price. Individually packed in plas-
tic library box.

C60 $1.45; p. & p. 15¢c.

C90 $1.75; p. & p. 15¢c.

C120 $2.75; p. & p. 15c.

HI-FI RECORDING TAPE

UNIVERSAL SELECTOR
Manual or solenoid operated (48V)
FIRST EVER RELEASE. Provides
dozens of switching selections. A
must for all electrical hobbyists.
Limited stock $1.50. P. & P. 60c.

NIFE
BATTERIES
95¢
Brand new!
Nickel, iron,
spill-proof,
leak-proof cells.
Lasts for ever, 4 A.H., 1.2 volts.
Si28: 3 2R uE A2 A
Couple together for any voltage—
superb for spotlights, lamps, bells,
flash equipment, etc. Govt. cost $7

ea.
Set of 10 gives 12 wvolts 4 A.H.
$7.95 (Pack post $1); Set of 5 for
6 volts, $3.95 (Pack post 75c¢).

G.P.0. RELAYS — $1.50
New in packets. Type 3000. Im-
pregnated coil switched multi-leaf
type. Rating 3 amps for 6 or 12
volts DC. Size 3 1/4'* x 2 3/4'" x
7/8''. As new condition 85c.

P. & P. 25c.

ENGLISH
SOLENIUM
RECTIFIERS

$1.50
4 amp, 3V-18Y, full wave bridge,

brand new. P. & P. 25¢c. 1/2 amp.
85¢. P. SRS 25¢

English dry reed switches, gold
plated contacts 1’ long x 0.15"
up to 250V AC. 250 M.A. 2 for
80c. Post 5c.

Tumbler as above plus 240 volt AC
A.E.l. motor with 2 different sec-
tion pulleys for slightly different
speeds. The finest quality, origin-

DIRECT

DISPOSALS

ally for computors, resilient mount-
ing base starting relay, 6' of lead
and plug.

GEM TUMBLER, MOTOR AND
GRINDER

$26.50 — p. and p. $2.50

Same as item 2 but has extra two
pillow block bearings, belts, shaft,
flexible coupling and 36’ long
flexible drive shaft with 1/4"
chuck and set of 5 different shaped
mounted grinding stones (mount
grinder on base alongside tumb-
ler), use grinder for removing
rough edges from stones before
polishing.

Grinder can also be used for cut-
ting disc. All units sold in kit
form with instructions for mount-
ing and full instruction books for
polishing gems, takes minutes to
assemble. 3 months guarantee on
all units.

T

LAPIDARY GRINDING SPINDLES
$4.50 — p. and p. 60c
Pillow block bearings, standard
1/2'" shaft for grinding, polish-
ing, cutting wheels, etc., threaded
each end. 12’' long smooth run-
ning with 1 1/2'" pulley, bargain.
Complete wjth nuts and spacers.

2 SHOPS BRISBANE--14 DUNCAN ST

AC. FAN $2.95

Post 60c.
Small but very
powerful 240v,
mains motor
“VARLEY"
England. With 51"
3 blade fan, ideal for
cooling equipment or as
extractor fan, Self-aligning
bearings, silemt but very
efficient. Mounts from back
or front. Brand new. Motor
separate $2.45. Post 60¢,

VALLEY— 36 HELEN ST

12V ELECTRIC FAN
1.25

Well made hi-speed brush motor,
reversible rotation for blowing or
extracting air, cont. duty, has 3"
dia. 3-bladed plastic fan. Rush an
unrepeatable bargain. P. & P, 20c.
12V DC motor separately $1. P. &
P. 25c. Post frea if with another
article.

S P

MORSE KEYS
1.95

Adjustable, beau.tifully made for
British Army, new. P. & P. 70c.

ENGLISH
SOLENOIDS

Al 1.50
Operates on 4 1/2 to 12 volt DC.
(300mA on 41/2 volts). DC
resistance 15 ohms. quick acting,
overall size 11/2"" x 1" x 3/4"".
Two tapped holes for mounting,
vertically or horizontally, maximum
stroke 1/2''. Brand new.
P. & P. 25¢c.

DIRECT DISPOSALS TRADING COMPANY 36 HELEN ST.VALLEY. BRISBANE.(.4006

VALLEY - PHONE 5 4833—ESTAB!

BRAND NEWVOLTMETERS
& AMPMETERS

Beautifully made. Moving coil.
extremely accurate, Brand new 1971
models in cartons. Save $4 each.

0-100 volt DC voltmeters in two-
voit divisions $5.50 (post 30c).

0-20 amps. DC with shunt $3.95.
0-40 amps. $3.95. Post 30c.
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COMPUTER
BOARDS

ATTY)
Gl

i

v il

famous computer  manufacturer.
Each board comprises a minimum
4 transistors and up to 6 transis-
tors, plus host of resistors, diodes,
capacitators, inductors, etc. Tran-
sistors are NPN & PNP germanium
type TO5 & TO18 for R.F. audio,
hi-speed switching, etc. 100's of
uses. Size of board 2 1/2" x 4''.
4 boards with minimum of 16
transistors $2, post 20c.

8 Boards with minimum of 32
transistors $2.75, post 25c.

16 Boards with minimum of 64
transistors $4.95, post 70c. Special
price for quantity. 32 Boards $7.95.
P. & P. 90¢c.

Magnificent “Cutler Hammer"”
TOGGLE SWITCHES

Post pack 10c. 4-Pole, 3-way (3

position) panel switches (centre

off) luminous tip. Handles 10

amps. at 12 or 24/32 volts DC.

l7d59al for panels, control boards,
C.

TOP QUALITY HIFI
STEREO OUTFIT PACKAGE
DEAL $87.50 p. & p. $4.50

Build your own stereo from these
famous brand components and save
dollars. All components are brand
new and fully guaranteed, Consists
of 4-speed fully automatic GAR-
RARD RECORD CHANGER wired for
stereo, MIDLAND 12 watt AMPLI-
FIER and two (2) eight inch hi-fi
dual cone PEAK 8 watt speakers,
may be purchased seperately as
under.

GARRARD RECORD CHANGER

$32.50 — p. and p. $1.50
Quality checked by Garrard, auto-
matic record changer and player
wired for stereo. Latest 240V
model, just released, takes all size
records: 45's, 10’ and 12"’ up to
9 records at a time. 4-speed labor-
atory series motor, adjustment for
pick up height, adjustment for
stylus pressure, etc. Brand new in
carton,

MIDLAND STEREQ AMPLIFIER
$37.50 — p. and p. $1.00
12 watt output stereo amplifier,
solid state, famous ‘‘Midiand"’
brand new in carton with 3 months

Ruavanteo

PEAK 8"’ SPEAKERS
. $10.95 — p. and p. 60c
Famous ‘Peak’ 8'' hi-fi dual cone
speaker, 8 watt, new in carton




Co-ordinatograph from Royston

Royston Electronics Pty Limited has announced an addition to their range of
electronic circuit production equipment. The Scribemaster Co-ordinatograph,
manufactured in Great Britain by Apollo Electronics, is a precision low cost co-
ordinatograph which eliminates the need for photography in preparing
“masters” for printed circuits, including double-sided and multi-layer boards and

thin film, thick film, and silk screen masks.

. This precision-made apparatus has a laminated
glass working area of 12in by 10in (305 by 254mm),
illuminated from underneath.

For making printed board masters, tungsten
carbide scribing blades are used to remove selected
areas of the opaque top layer of a dual layer scribing
film by a “shaving™ action. For thin and thick film
and silk masks, a knife blade cuts outlines in a
peeling film and the toﬂ layer of this film is then
stripped away from the areas enclosed by the
outlines.

The base layer of both films is transparent

restablished polyester, a material having a
dimensional stability several times better than
photographic film. Error-correction and

modifications are easily effected on both types of
film using retouch fluids. The Scribemaster is a high
quality instrument able to produce intricate designs
with a typical accuracy of +0.002in (+0.05mm).
The equipment has apparently met with immediate
success in Europe and the United States, due to the
considerable time-saving which can be obtained with
the use of this new technique of master-making.
Special features claimed for the unit are:
® Cuts the cost of prototype and production
masters by up to 90%.
® Preserves R & D impetus by avoiding
frustrating delays — saves up to a month for each
master.
® Allows immediate modification and error-
correction — the master can have racks and pads
added or deleted in minutes.
® Larger companies can procide over 30 R &
D teams with their own independent “in-house”
wiring board and mask-making equipment at lower
expense than one central facility.
® Small and specialised firms can undertake their
own wiring board and mask pioduction at economic
cost and with low capital or leasing outlay.
® Research establishments and Universities can

e ]
TRADE RELEASES — in brief

AUSTRALIAN MUSICAL INDUSTRIES PTY
LTD, 108 Elizabeth Street, Melbourne, 3000. Agent
for Teac Corporation, USA. A range of new hi-fi
equipment is now available including: A-110 stereo
cassette deck; A-1230 stereo tape deck: A-1250
stereo tape deck; A-4070 bi-directional record and
playback tape deck; AG-3000 AM/FM stereo
receiver; AG-6000 AM/FM stereo receiver: AG-
7000 AM/FM stereo receiver. Full specifications
may be obtained from Australian Musical Industries
or their agents in all states.

JACOBY, MITCHELL & CO PTY LTD, 469-
475 Kent Street, Sydney, 2000. Agent for Kokuya
Electric Co, Japan. Logic tester, HL series. Enables
easy check by two-lamp indication of digital andlogic
control circuits, including gates, flip-flops, counters,
shift registers, etc. Features separate AND test
terminal in addition to standard probe; it also has a

ated output for pulse time relation tests. Price is $97
or small quantities.

EMI (AUSTRALIA) LTD, Commercial &
Advanced Electronics Division, 14-18 Parramatta
Road, Homebush, NSW 2140, has been appointed
Australian distributor of high stability vernier-
controlled EHT power supplies manufactured by
Miles Hi-Volt Ltd, of England. The units are suitable
for photomultipliers, and for inclusion in test
equipment associated with the manufacture of CRTs
or equipment using high-voltage tubes.

IRH INDUSTRIES LTD, The Crescent,
Kingsgrove, NSW 2208, has been appointed
Australian distributor of products manufactured by
the Wallacetown Engineering Co Ltd, of Scotland,
including flameproof electrical equipment for mining
and industrial applications, as well as specialised
industrial switchgear. oy

develop and test new concepts at low cost and with
minimum of delay.
® Technical colleges can demonstrate and give

ractical training in the techniques of modern
industrial electronics, easily and economically.

For further inquiries contact Royston Electronics

Pty Limited, 22 Firth Street, Doncaster, Vic 3108, or
17 Burwood Road. Burwood. NSW 2134.

BRIDGE-DETECTOR
(A5 ]
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Frequency Range—150KHz-200MHz
e Reference Imp.—50/ 75/ 300 Ohm (Specify)
@ Input Power—2 Watt Max. e Det. Output
(VTVM)—8 Volts Max. ® Sockets—B&L with
RF Cable Plugs ® Size—2'a x 2V4 x 2% inches.

S

Price $7.50
Mail Order Catalogue Available.

SMITH RADIO LAB.

P.O. Box 268, Spit Junction, Sydney,

NSW 2088.

Please note that we have revised our
Information Service charges. See the
panel on page 137.

Start to think positively about improving
yourself now; getting a better job; earning
more money. You too should own your own
home; your own car; have everything you
want. The key to all this training and educa-
tion is within your capabilities.

THE ANSWER: International Correspondence
Schools can help you get this training. 1.C.S.
can train you at home, in your own time, for
a career in the job of your choice,

WHAT KIND OF JOB DO YOU WANT?
Perhaps you'd like to be a writer, journalist
or become an advertising executive. If you like
meeting people, then perhaps you would make
a good salesman, sales manager or marketing
executive. Perhaps you like to build? You
could become a foreman, builder or engineer

Accountancy

. Water-Colour Painting
Secretarial

Caricature—Cartoons

-— electronics expert, or TV-radio repair spec-
ialist. These are highly paid jobs. Jobs that
are within vour reach through I.C.S. training.
OVER 236 1.C.S. COURSES. There are over
236 1.C.S. Home Study Courses — one of
them will undoubtedly cover the business you
are now in or can help you break into an
entirely new field. An I.C.S. Home Study
Course can train you for the qualifying exam-
inations in many professions.

ACT NOW! Opportunities are everywhere -—
but you must be trained. Over 8 million
people have enrolled with 1.C.S. throughout
the world. Take the first step now — fill in
the coupon below and we will send you a
FREE book about the I.C.S. course that suits
your needs.

YOUR FUTURE CAREER COULD BE LISTED HERE
Draughtsmanship
(Mech., Arch., Elect., etc.)

TV & Radio Servicing
or Engineerin,

Cost Accountancy

All Public Exams.
Bookkeeping

Small Business Owners
Office Management
Club Administration
Shorthand-typing
Modern Supervision
Hotel-Motel Management
Retail Merchandising
ISME Marketing Exams.
Sales Management
Salesmanship

Window Display
Advertising Exams.

Etiquette

Showcards—Tickets
Signwriting
Professional Writers
Short Story Writing
Freelance Journalism
Script Writing
Photography

Interior Decorating
Home Dressmaking
Pattern Drafting
Hostess—Entertaining

Foreign Languages

English—Maths.
General Education

INTERNATIONAL CORRESPONDENCE SCHOOLS

Carpentry & Joinery
Heating—Ventilation

=Y Jig & Tool Design
Air Conditioning

Eng. Drivers Exams.

Highway Engineering
Clerk of Works
Business Letters
Civil Engineering
1.A.M.E. Exams.
Refrigeration

Motor Mechanics
Farm Machinery

Small-Boat Sailing
Boiler Attendant
Decimal Currency

Copywritin| Nurses Entrance Diesels Mercantile Agents
Commercial Art Police Entrance Driver's Maintenance
Painting in Oils Building Trades Electronics

. School

Welding—Gas g Elect.

Plumbing s Industrial Chemistry
Estimating & Quantities Plastics

Concrete & Struct, Eng, Soft Drink Mnfg.
Surveying & Mapping Psychology

Industrial Management
Business Management
Computer Programming
Maths for Engineers
Production Engineering

Examination Coaching

International Corr

Special Tuition Avail-

ICS

Send me FREE book on..
Name (Mr., Mrs., Miss

Address

Dept. 695—400 Pacific H'way, Crow's Nest, N.S.w.
Tel. 43 2121. Branches all States and New Zealand.

) pe
ALL CAPITAL LETTERS PLEASE

able for ALL Exams.,
including: MATRICU-
LATION, SCHOOL CER-
TIFICATE, LEAVING,
UNI ENTRANCE INST.
OF SALES ADVERTISING
INST. OF AUST.

S0C. OF ACCOUNTANTS,

Occupation..

INST. BUSINESS
ADMINISTRATION
INST. OF SECRETARIES.
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WALKIE TALKIE

/

SYRANSISTOR
SUPERNETERDDYNE
TRANSCE ) VER

Scoop buy

MAIL ORDER SPECIAL q 5
L

Limited quantity only
PONY CB 16. .1 WATT
EACH
Plus 5¢ Post

9 TRANSISTOR
SUPERHET
METAL CASE
P.M.G. APPROVED
BATTERY METER
XTAL RX & TX

PETER SHALLEY =%

127 YORK STREET, SYDNEY
Phone 29-3767 — 29-7021

“ONLY

_'__'
z-' m:u HI-FI BROADCAST - _TRANSFORMER
TUN.. UNIT & b, il Tep 6v and 9v D.C. at
- \0) milllamps
30/60 TRANSISTORS — H1 B Fliter, condensers. rectifier, resistor,
=0, WATT pA SENSITIVITY ; case. ‘etc. $6.50. Post 20c.
b PORTABLE R.F. mixer, I.F.. pwr. dectr. stages, adlustable gerlal coupling, NEW STEREO MAGNETIC
AMPLIFIIR Comnlete ls illust., wired and tested 461 dlal, knobs PRE-AMP
2 switch pot No. 474D, $31. Freight extr "
'D!;!‘e’vlmda' o W !D,A'V'In’d‘ 10 l'" HISTL! FILTER for above set for B8ke bandwldth (can be Hum free. SMV Input.
D. 18 onm °=J’ D:o 630 i: altered to 3, 10 or 11Kc). No. 128, $4. Post 10c. zson out. Size 3" x
£, 125250500 ohm output ‘763A for Sae. Mo Tea5e™Y
4. For 240v op, $33 extra. Sr i, NG Post 10¢

v watt PA amp. simllar t~ above
4 ohm output, 240v. op. No. 729D, $40.
Freight extra,

C.D. IGNITION COIL
For E.A. (Fraser) circult. Mounted
ltron? flbmlus printed circult coded

| other components. Polyester fi!m
layer Insulation. Connected and tested.
For standard dstributor No. 787; for
photo cell distrib. No. 786, $8 each.
Postage 20c ea.

£, RLS. COMPLETE
DO-IT-YOURSELF

Sm car nac Idcnllul 8’8

above, extra Mtch nd n Ll
etc. No"a HJO

Pose $1
(Write for bcokl:t”:n 640 ana $42.)

NEW TIANSISTOI PREAMP

gﬁl?“fur u'-:p'm ¥ n_;m. s?’zc s& 38
HiGH iMp 2 tran: %- 5
wc l r -'ﬁfm 3 !?n nzc
’wuc 10: nch Write m lm
COILS end IF's 453 K¢
osc. and (F's .. .. 2.09

l‘trrlt;‘s u:l""i"""'s'c"é: 4.0‘
Postage 10c. Write for detalls and price.

10W STEREO [T} NOISE FILTER

for radio and TV
MULLARD 10 x 10 No. 27 line fiter,

watts R.M.S. Noo 30 10. amp MO

With outi transistor PROTECTION. Freque i!l 20 amp. line
gr. filt
bllr m:' Os’l 30KC. Distortion 0.5%. 3 No. 30 A ﬁ"";'J

Gamolete kit of parts No. 480C .. .. .. ! Nol V1 aerlai fiter 513

08D .. .. / Order direvt, Pack. and
Cabinet as ‘?Ius!rlttd . extra 8 %
Madnetic pick-ug presamp. No. 7eib Sara T

nbulit blc luur with w/fiter - N

F clal § 3

Plus mnm v::mo rlnbro;h’u‘cs or spe | L
i

R & H and E.A. PRINTED CIRCUITS .‘n“}ﬁ",‘ﬂ"‘;si’ﬁ'.‘".’..f ".ﬁ;‘&%!.:

———

120

cnem odgd for easy assembly. With blueprint parts list. md ready for u S
h. Add 20c post age for each. Speclals to " ostag n 3°c each
i’é‘.ﬂ? d'r.a‘:v ﬂn:m-2 write for particulars and drafting ud For crystal unmlc No. 7220 .. 8$37
767—70.B.F.08 , 788—71.D.3 726—68.A8 ...... $2.80 W
RS 1368 | Jse ey 11 Saee 4.nyuis15'rg:sssr£§3:gsxm
$2.00 ea. 776—70.A.2 ...... $4.00 UNITY GAIN:
B riewd 708—67. Af o :88"' g Connect between your
SN 709—67.P 717—68.P.1 63 65.T.3 cy. pre-amp. an m
= 265 711—67.A4 747—283 &3 7%7_23'%1; 33“' 12 & ket lzags}uoe chm.ao
79=—=65:M.9 || 723—saisiyl il 747-—89.C110°| 728—68.0, 122
W 4 b L L g 2 LATEST PRINTED CIRCUITS
S J0.kan . | 750—70ay | $3.00 ea.  $3.20 ea 779—70.R.D.1
5 5.¢.12B | 756—70.R.1 EAR g s b 7
‘R.2 758—10P.1 P -C.
704—67.P.2 778—70.T.X.2 | 738—58.5.3 |27 210
707—67.P.3 792—E.T.003 &8 101 XAE

R C s Order bv Mall Order. Postal Note or Money Order (add post.). airect to ——

RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W., 587 3491, 587 5385
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WARBURTON FRANKI PTY LTD, PO Box
182, Chatswood, NSW 2067. Printed wiring board
layout system, the DRL Masterplan. The system
involves the selection of a number of cutout
silhouette shapes of the discrete components
specified for a circuit, and arranging them in position
to form a convenient layout on one side of a
transparent acrylic sheet. This sheet is accurately
printed with a grid matrix on both sides and
represents the circuit board on a scale of two to one.
The silhouettes cling firmly to the sheet by finger
pressure, but can be removed and repositioned at
will. By turning the sheet over, the component side is
visible through the sheet reversed left to right, and
the circuit side can be sketched with a wax pencil.
Alterations can be made easily and quickly. A sheet
of dimensionally stable film is then taped over the
circuit side of the film, and the circuit prepared in its
final form with tape and adhesive patches, etc.

MUTOROLA SEMICONDUCTOR
PRODUCTS, 37-43 Alexander Street, Crows Nest,
NSW 2065. Character generator, type MCM1131L.
This MOS IC generates voltage patterns needed to
form numbers, letters and symbols on visual displays
such as LED arrays or CRTs. It can be driven by
address codes from a computer or other data source.
It supplies 2mA output current, eliminating output
transistors normally required for interfacing to the
display system. The speed is higher than previous
units: the maximum access time is only 500nS.

MEMORY
MATRIX
(2240-88)

ouTPUT
QuTPUT LINES.
SUFFERS

)

[
ENABLE

8855555
=zzezss

102630408

Al o MENT 131 oy, seleer omes

The circuit consists of an address decoder, a read-
only memory (ROM) matrix, column select logic,
and output buffers. The heart of the generator is a
2240-bit ROM that stores all the different patterns
needed for the 64 different characters, each
composed of a 5 x 7 bit matrix. A 6-bit address code
provides sufficient flexibility to trigger output from
any of the 64 different character matrices. The
MCMI1131L is in a 24-pin package, with seven
address inputs, five column select inputs, and a chip-
enable input.

A similar unit, the MCM1132L, is housed in a 28-
pin package but does not include chip feature A7
which is part of the MCM1131L.

SOUTHERLEY ELECTRONIC
ENGINEERING, 34 East Parade, Mount Lawley,
WA 6050, has been appointed sole Australian
representative for Technical Communications Corp,
USA, manufacturer of a range of voice privacy
devices or scramblers. Easily connected to either
radio or telephone equipment these devices
electronically encode voice transmissions with up to
10,000 separate code combinations. They can be
operated in either the clear or private mode. The
technique used is proprietary: It is not an inverter, a
band splitter, or any combination of these systems.

LANTHUR ELECTRONICS

Electronic component wholesalers

69 BUCHANAN AVENUE, NORTH BALWYN, VICTORIA 3104
Telephone 85 4061

SECURITY ALARM
COMPONENTS

Assemble and install your own burglar alarm
system. Lit. avail. on request.
Pressure mats — Ultra thin long life. 32*/ x 22/,

$10.75
Plus pack. and post., Vic. 40c; Other 70c.

ELECTRONIC SIREN
MODULE

Produces up-down wail or warbler effect when
connected fo reflex horn. Can operate 4 horns at
once. Load 2to 16ohms. DC input 12 volts at 130mA
per ‘8-ohm load. Specify wail or warbler when
ordering.

$16.95

Plus pack. and post. 25¢.

REFLEX HORN SPEAKER

Suitable for above use. 8.-ohm impedance. P
10.95
Plus pack. and post., Vic. 40c; Other, 70c.

SINGLE-SECTION LOCAL
ALARM

Key switch operation. DC supply 12v at 200uA when
set. Output to bell, buzzer, etc. 12V at 600mA. Built
in test lamp.

$21.50
Plus pack. and post., Vic., 40c; Other, 70c.

BASIC POWER SUPPLY OR

BASIC LAMP DIMMER KIT

Consists of 6 amp. triac, diac, switch pot., ferrite
rod inductor, 4 res., 2 caps., and circuit.
$5.95

Including postage.

AMPLIFIER MODULE KIT

Consists of PC board 3%’ x 2'2’, 4 Fairchild
trans., 5 caps., é res., circuit and wiring diagram.
3.5 watts RMS with 20V DC input. d

$6.5¢

Including postage.

B/ C TUNER KIT

Solid state mounts on board 5%‘ x 2. C/ W 8"
aerial rod, 22" dial knob, hardware and instr. DC
input 9V at 5mA.«Bandwidth 8KHz. V2 to 1 volt
output. Ideal for Hi-Fi amps., tape rec. etc.

$18.95
Assembled ready to use

$20.50
Plus pack. and post., 25¢.

SPEED CONTROLLER

Regulates speed of hand tools down to stop without
loss of torque. Suitable only for AC/ DC or brush
type motors. C/ W flex and plug.
500 watt size (2 amp.) { b L 81150
2500 watt size (10 amp.) ... $19.50

Plus pack. and post., Vic.. 40c; Other, 70c.

ELECTROLYTIC CAPACITORS

Pack of 35 cont. 5 each 3, 5, 10, 50, 100 mfd. 10VW.,
25 mfd. 25VW., 250 mfd. 12VW.

BATTERY CHARGER KIT Including postaae, $4.95
_l'?elive'rs 6 or 152 IVO”SI DC at 4 amps. Consists of
ransformer, Sel. brid t., ballast s i
batt. clips, circuit andgif\sl;?.c S S TRANSISTORS ey FcirCh"d
$13.95 AY1120 pnp AY1121 npn .. .. .. .. .. 85¢c each
Plus pack. and post., Vic., 40c; Other, 70c. AY6108 npn AY6109 pnp . .. .. .. .. $1.50 each
RACAL ELECTRONICS PTY LID, 47 BUILDING MINIBIKES
Talavera Road, Nortt Ryde, NSW 2113, has Many readers have requested
announced that its parent Racal

company,
Electronics Ltd, UK, has acquired Amplivox Ltd.
AmFlivox is best know for its activities in the hearing
aid field, but also produces microphones, earphones,
and amplifiers.

ELECTRONIC EXPORTS, PO Box 72, North
Melbourne, Vic 3051. A newly formed wholesale
firm, interested primarily in exports. The
company is interested in acting as export agent or
overseas distributor for any Australian company.
Managing director is Mr George Szekely. 2

copies of the second article on
Minibikes, which was to have

“Modern World”. Copies of this
story, “Minibikes — How to Build
Them”, are now available from our

Qﬂ:rmatlon Service for 50 cents.

appeared in the September issue of

NIEWVY

¢

ELEGTROLUBE

PRINTED CIRCUIT LACQUER

® PROTECTS PRINTED CIRCUIT CONDUCTORS FROM OXIDISATION
® PROTECTS COMPONENTS OPERATING IN HIGH HUMIDITY.

® ACTS AS A FLUX — NO NEED TO REMOVE BEFORE SOLDERING.
©® AEROSOL ELIMINATES SPILLAGE — PREVENTS CONTAMINATION.

RICHARD FOOT (AUSTRALIA) PTY. LTD.
63 HUME STREET, CROWS NEST, N.S.W. 2065. Phone: 43-0326.

Registered Trade Mark

PG

AVAILABLE FROM
LEADING ELECTRICAL
WHOLESALERS NOW
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TECHNICAL BOOKS
 AND PUBLICATIONS

Opto-electronics

INTRODUCTION TO OPTICAL
ELECTRONICS, by Amnon Yariv.
Published by Holt, Rinehart and Winston
Inc, New York 1971. Hard covers, 6Yin x
9%in, 342pp, many illustrations. Price in
Australia $17.50.

This recent addition to the HRW series in
Electrical Engineering, Electronics and
Systems is intended as an up-to-date
introduction to the area of quantum electronics
dealing with the ‘“interaction of optical
radiation with various atomic media” — in
short, optical electronics. It is intended for
senior undergraduate students in physics and
electronics, but should also be of interest and
value to graduate students, practising designers
and research workers seeking a good
introduction to this field prior to specialising.
The author is Professor of Electrical
Engineering at the California Institute of
Technology.

The scope of the content material and its
logical order of treatment are indicated quite
well by the chapter headings: 1—

A.R.R.L.
RADIO AMATEURS
HANDBOOK
1971 Edition

The handbook has long been considered
an indispensable part of the amateur's
equipment, and is the standard Manual of
Amateur Radio Communication.

Price $6.95

Post and Packaging 90c

R.S.G.B.
RADIO COMMUNICATION
HANDBOOK '

Theory and practice of the latest
techniques have been blended together to
form a book essential to both student and
constructor.

Price$11.55
Post and Packaging $1

COLLINS BOOK
DEPOT PTY.LTD,,
363 Swanston Street,
MELBOURNE, Victoria, 3000
Phone: 663 3787

Stock lists available free of charge on
any subject of interest to you.
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Electromagnetic Theory; 2— The Propagation
of Rays and Spherical Waves; 3—
Propagation of Gaussian Beams; 4— Optical
Resonators;.5— Interaction of Radiation and
Atomic Systems; 6— Theory of Laser
Oscillation; 7— Some Specific Laser Systems;
8—  Second-Harmonic Generation and
Parametric Oscillation; 9— The Modulation of
Optical Radiation; 10— Noise in Optical
Detection and Generation; 11— The
Detection of Optical Radiation; 12— The
Interaction of Light and Sound; 13— Two
Laser Applications. The book ends with a data
appendix and a topic index.

The text of the book appears to this reviewer
to be particularly well written. The language is
clear and concise, and well illustrated by
diagrams. Each chapter concludes with a
comprehensive reference list.

Incidentally the author deals with most of
the basic concepts using the classical formalist
approach. He does not seek to lead the reader
through quantum mechanics, and only when
introducing the concepts of stimulated and
spontaneous transitions does he ask the reader
to accept on faith statements which can only
be supported by quantum mechanics.

A book which may be very warmly
recommended to those seeking a thorough
introduction to the field of optical electronics
pitched at approximately graduation level.

The review copy came from the local office
of the publisher, who advises that copies are in
stock at all major bookstores. (J.R.)

Diffusion data

DIFFUSION DATA, edited by F. N.
Wohlbier, No 1, 1971. Published by Trans-
Tech Publications, Germany. Paper
covers, 5%in x 8%in, 269pp, many graphic
illustrations. Price for one volume (total of
four issues) $US38.00.

This is the first issue in a new and revised
volume of a reference manual on solid-state
diffusion phenomena, first produced by Trans-
Tech Publications in 1967. Like the first
volume, it is intended to provide a source of up-
to-date reference material on the subject, for
use by solid-state physicists, research
engineers and metallurgists.

The revised volume expands the original
concept, being designed to cover in a
comprehensive way all new reference
information available dealing with atomic
transport in crystalline and amorphous solids,
and in liquids which are solid at normal
temperature and pressure. It deals not only
with diffusion but also with ionic conduction,
thermotransport, electromigration, permeation,
inert gas release kinetics and isotope effects. It
also covers transport within the crystal lattice,
along grain boundaries or dislocations, on
surfaces or along interfaces, and in thin films,
and includes mechanical effects, pressure
effects, and magnetic field effects.

The first issue provides a good illustration of
the thoroughness of the volume. It contains a
bibliography of some 38 pages, together with
no less than seven separate indices, organised
in terms of author, host substance,
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phenomenological and experimental
technique.

In short, a most specialised volume, but one
which should be of very great value to those at
research level working with atomic transport
phenomena in solid materials.

The review copy came direct from the
publisher. Subscriptions may be ordered from
PO Box 9787, Cleveland, Ohio 44140, USA.

J.R)

Electronic principles

BASIC PRINCIPLES OF ELECTRONICS,
VOLUME 2: SEMICONDUCTORS, by
J. Jenkins and W. H. Jarvis. Published by
Pergamon Press, Oxford, 1971. Hard
cover or flexicover, 5in x 7%in, 254pp,
many circuits and diagrams. Price in
Australia $4.50 flexicover, $6.75 hard
cover.

topic,

This is the second volume of a series written
to provide an introduction to electronics for
science and engineering students in technical
colleges and universities, and for specialising
sixth formers at high school. Volume 1 dealt
with thermionics.

The book is aimed at giving a broad
introduction to semiconductor devices and
their operation. In keeping with this aim it does
not delve into any one topic in great depth.
This may be unsatisfying for some readers, but
having gained the general background
provided by the book these readers should be
able to satisfy their curiosity for further

insights by reference to more advanced
literature.

The chapter headings give a good idea of the
material presented and its order of

presentation: 1— Conduction in the Solid
State; 2— Conduction and Heat; 3—
Semiconductors; 4—  Semiconductor
Technology and Simple Devices; 5— The P-N
Junction; 6— P-N Junction Devices; 7— The
Transistor; 8— Transistor Production and
Characteristics; 9— The Transistor as a
Circuit Element; 10— Common Transistor
Circuitry; 11— Special Devices, Processes
and Uses. The book ends with seven
mathematical and data appendices, and a topic
index.

The text of the book is well written, with
adequate illustrations to aid the reader in
grasping concepts. The overall presentation is
a little old-fashioned in its heavy emphasis on
the bipolar transistor in comparison with other
devices (most other devices being lumped
together in Chapter 11, and given very short
shrift), but this is perhaps not of great
importance in.a general introduction.

In short, a book which should be of interest
to anyone seeking a readable and not-too-deep
introduction to  semiconductor  devices,
particularly the bipolar transistor.

The review copy came from the local office
of the publisher, who advises that copies may
be ordered via all local bookstores. (J.R.)

Pickups & speakers

PICKUPS AND LOUDSPEAKERS by John
Earl. Published 1971 by Fountain Press,
_Lo:don. Hard covers, 203 pages 82 x 52
inches.

The full title of this book is “How to Choose
and Use Pickups and Amplifiers”. It is a
companion volume to another by the same

Author “How to Choose Tuners and
Amplifiers”.

As with the earlier volume, the approach in
this one is descriptive rather than

ma_lthematical, the Author‘s stated intention
being to meet the desire of many enthusiasts to
know more about the equipment they own or



want to own. Let it be said that an enthusiast
who digested the contents of this book would
be well equipped indeed to choose equipment,
but he would have done some solid study in the

process. ;
In short, it is a text book to be studied, well
written and well illustrated — not a frothy

instant guide to making decisions in the hifi
showroom.

The chapter headings are: Basic Principles
— Pickup Mechanics and Electrics — Using
Pickups —  Choosing A Pickup —
Loudspeaker Units and Systems — Using
Loudspeakers — Choosing a Loudspeaker —
Turntable Units ~— Headphone Sets.

The text and illustrations cover most of the
aspects of pickup and loudspeaker lore that
one encounters in hifi situations and literature
and the book can readily be recommended to
anyone who wants to better appreciate what it
is all about.

Our copy came direct from the publishers.
(W.N.W.)

LITERATURE — in brief

TIME AND FREQUENCY: A bibliography of
NBS literature published July 1955 to December
1970, by B. E. Blair. National Bureau of Standards
Special Publication 350, issued June 1971, 52 pages,
price 55¢ US (plus 25% postage). Lists 232 NBS
papers and reports in field of time and frequency
within the following five categories: time and
frequency standards; time scales, time; distribution
and reception of time and frequency signals;
statistics of time and frequency analyses, frequency
stability; general, summary and status reports. In
addition, there is a selected list (94 items) of articles
about NBS work by non-NBS authors. Orders
should be addressed to the Superintendent of
Documents, US Government Printing Office,
Washington, DC 20402, USA.

HEWLETT-PACKARD AUST PTY LTD, 22
Weir Street, Glen Iris, Vic 3146, has available copies
of application note No 935, “Microwave power
generation and amplification with IMPATT diodes”.
Published by the parent company in the USA, the 32-
page note discusses the principles of operation and
construction of IMPATT diodes, and describes how
they can be designed into oscillator and amplifier
circuits. Applications should be on company
letterhead.

TELECOMMUNICATION JOURNAL, Vol 38,
No 8, August 1971. The monthly review of the
International Telecommunication Union, Place des
Nations, 1211 Geneve 20, Switzerland. Contains the
following articles: Basic principles of television
network planning; Subscriber trunk dialling in Italy
today; me problems of telecommunications
training in Africa. Under the heading “Ideas and
Achievements” are features on: NASA’s manned
space flight network; Telecommunications in Japan;

uglielmo Marconi. The section on *“Union
activities” contains short regorts on meetings of:
CCITT working parties MAT (automatic telegraph
maintenance) and TGX (world-wide telex and gentex
routing plan); and CCITT study group XV
(transmission systems).

SCHLUMBERGER INSTRUMENTATION
AUST PTY LTD, PO Box 138, Kew, Vic 3101, has
available copies of the following to inquiries on
company letterhead: catalogues of the complete
Schlumberger/Weston-Transicoil range of servo
motors, oemerators, synchros, resolvers, serve
amplifiers, etc; Schlumbergér servo engineer’s
handbook (128 pages); short-form catalogues on the
Schlumberger/SIS and Schlumberger/EMR range of
telemetry equipment and processing instrumentation.

HEWLETT-PACKARD JOURNAL, Vol 22, No
11, July 1971. Published by the Hewlett-Packard
Co, USA. Contents: General-purpose test system
gets digital capability; Digital testing versus digital
testing; Optical power measurements made easy;
Multitudinous applications; Units of optical power.
Inquiries to Hewlett-Packard Aust Pty Ltd, 22-26
Weir Street, Glen Iris, Vic 3146.

INVENTUS, Vol 8, Issue 3, September 1971,
Journal of the Inventors’ Association of Australia
Ltd, GPO Box 3400, Sydney, 2001. Contents
include: Design registration review; The patent office
and the inventor, part 2; Association rfiews; From the
sidelines; Of men and inventions. )

ELECTRONICS PTY. LTD.

Manufacture-Sales-Service
392 Centre Road, Bentleigh, Vic., 3204
Telephone 97 4832 A.H. 97 5539

TOMORROW’S WORLD TODAY ~—— THE FUTURE IS HERE —— DON'T DWELL IN THE PAST

4 Channel stereo = Quadrasonic = CD4 - Quadradial — Surround sound
Quadphonic ~—— The name does not matter —— It is a reality

YOU MUST HEAR FOR YOURSELF —— DEMONSTRATIONS DAILY

S »

N 'Vl c o QS1 QUADSONIC SYNTHESISER

If you already have good
MCA-7 FIRST IN THE WORLD stereo equipment, this unit
4 Channel amplifier with will complete your system.
sound field composer for
your 2 channel records. B/ 1.

R L T e

SONY. NIVICO

VICTOR COMPNY OF JAPAN, LIMITED
TC366-4

Most magnificent 4 channel,
3 head deck. Slant front. e 4 CHANNEL RECORDS o

By the time you read this
advertisement we should have
the new CD4 records-cartridge
with Shibata stylus (Four
times better than elliptical).
Demodulator illustrated below.

SUPER 100W RMS AMPLIFIER

With tuner, electronic rhythm composer, reverb
echo, 2 hour timer, guitar and microphone jacks,
foot start and many other features.

KDB1

Dokoy B norse reduction unit

For professional results on your tape recording.
Reduces hiss level by 10dB.
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ANMATEUR BAND
NEWS AND NOTES

by Pierce Healy, VK2APQ

Amateur Satellite Service approved

At the World. Administrative Radio Conference for Space Telecommunications
of the International Telecommunication Union held in Geneva during June-July
1971 the Amateur Satellite Service was brought into being.

The Amateur Satellite Service is officially
described as — “A service using satellites to carry
on a service with the same definition as the Amateur
Service.” This recognition and defination of an
Amateur Satellite Service on an international level by
the ITU, is the result of the work of the International
Amateur Radio Union team of observers at the
WARC on space communication.

The exact technical requirements for the Amateur
Satellite Service will be known only after the
regulations decided at the conference are studied. It
appears that, in general, provisions laid down for the
use of satellites will apply to the Amateur Satellite
Service. It is understood that the successful operation
of the AustralissOSCAR 5 satellte was a
contributing factor in the decisions reached. Also
that a continuing OSCAR program is essential in
maintaining this status.

A number of amateur frequency allocations may
be used, including a segment of the 432MHz band,
despite initial opposition during the committee stages
of the discussions. The Amateur Satellite Service is
authorised to operate within the following bands:
7.0MHz-7.1MHz; 14,00MHz-14.25MHz;
21.00MHz-21.45MHz;  28.00MHz-29.70MHz;
144.00MHz-146.00MHz; 435.00MHz-438.00MHz
and 24.00GHz-24.05GHz.

The IARU team was lead by Bob Dennison,
WODX, president of the IARU and included John
Huntoon, W1RW, secretary IARU; Richard Balwin,

WIRU, assistant secretary IARU; Wijnand
Dalmijn, PAODD, treasurer IARU, Region 1
Division; Noel Eaton, VE3CJ, treasurer and

Member Executive Committee, Region 2 Division;
Tom Clarkson, ZL2AZ, Director, Region
Association. Perry Klein, K3JTE, of AMSAT
corporation and Roy Stevens, G2BRN, secretary
IARU Region 1 who was a member of the United
Kingdom delegation, were also present. There were
nearlg 40 leading amateur operators among the
members of national delegations.

Future Activity

Future activity in the Amateur Satellite Service is
now centered around the OSCAR VI prolgram which
plans to launch a repeater satellite early in 1972.
This satellite, sponsored by the Amateur Satellite
Corporation in Washington USA, will contain several
repeater/translator units produced by amateurs in
Australia, United States and Europe. Already
prototype units have been tested and found
satisfactory. The Australian translator built by Les
Jenkins, VK3ZBJ was tested during “HIBAL
Balloon” flights at Mildura in north-west Victoria in
March and April 1971.

This translator accepts signals on 146.00MHz FM
and transmits on 432.50MHz (this frequency will
obvously be changed in accordance with the WARC
frequency table). It was flown at heights from 70,000
feet to 120,000 feet and recovered undamaged from
each of four flights. Several contacts were made via
the translator between stations operating in Adelaide
and Melbourne and, on the higher altitude flight,

stations in Canberra, ACT, and Cootamundra,
NSW, were also contacted.

In the United States, the AMSAT Corporation
took a different approach to test a two-to-ten metre
translator. This unit will accept signals in the band
145.9MHz-146.0MHz and retransmit on 29.45MHz-
29.55MHz. On the weekend May 15-16, 1971,
World Telecommunication Day, a light aircraft
carrying a prototype translator flew over a large
section of the north-eastern part of the United States.

In conjunction with the flight, and co-sponsored
by the ARRL, AMSAT conducted their first contest.
The rules were simgle. Two points were: gained for
two-way contacts through the translator, one point
for each station heard through the translator and five
points for reporting reception of the beacon
transmitter operating from the aircraft on
29.45MHz. Multipliers were given for the number of
ARRL sections or divisions heard or worked.

The contest developed as a training exercise for
the planned 1972 satellite launch. With an output of
less than 0.5 watt the down link signals were weak
and CW was the order of the day, particularly over
paths of 40 to 50 miles from the aircraft. For
relatively short paths SSB worked quite well. A 40
metre net provided information on the location of the
aircraft.

One of the aircraft crew, WA4GEY, kept a list of
stations heard through the translator and had a tally
of 80 stations. Of these 40 did not send in logs. The
top score was made by KIHTV who had 10
contacts and heard two, from six sections. Including
listening stations, it is estimated that between 200
and 300 stations participated.

Much was learned from the experiment and plans
have been made to improve the translator
performance. The longest path was 725 miles and
probably resulted from sporadic-E propagation on
10 metres.

As the result of these experiments it is hoped that
amateurs throughout the world will participate in the
1972 OSCAR VI llfroject and that many long
gistznce contacts will be made on the VHF/UHF

ands.

Amateur Service Prefixes

Listening on the DX bands during recent months
has been interesting in respect to the comments and
discussions on the authenticity of some call sign
prefixes. In fact, if time was taken to sort out some of
the “pile-ups”, it was apparrent that the prefix
hunters were having themselves a field day.

Even after having succeeded in working a
g:eviously unheard prefix doubt as to whether it can

claimed as a new country or call area remains. In
a number of instances the prefix and the suffix have
been issued by the local licensing authorities to
commemorate a special event and are used for a
limited period, very often for only one day.

The September issue of “CQ” magazine listed a
number of these prefixes and, with due
acknowledgement, they are given here to clarify
any doubts.

Radio clubs and other organisations, as well as individual amateur operators, are cordially
invited to submit news and notes of their activities for inclusion in these columns.
Photographs will be published when of sufficient general interest,and where space permits.
All material should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, NSW

2200.
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KASEE is a rare KA. QSL to W4UC.

KCOKC operated April 1 1971. QSL to Box
753, Shawnee Mission, Kansas 66201.

KD2UMP operated April 1 1971 by Buffalo
Amateur Repeater Association. QSL to W2RSJ.

KD4ITU operated May 15-23, 1971 in
commemoration of World Wide Telecommunication
Day. QSL to W3ZA.

KF48J] The Puerto Rico Amateur Radio Societ
station July 1971, to commemorate 450t
Anniversary of San Juan. QSL to PO Box 626,
Ponce, Puerto Rico 0073 1.

KQONEB From Nebraska State Fair, September 1-
9, 1971. QSL to WOYOY.

WD6WD From national
Disneyland, September 1-4 1971.

WL2NAS In June 1971, to commemorate 50th
anniversary Lakehurst Naval Air Station.

WMSBICH Michigan Week station. QSL to 250
Martin Street, Birmingham, MI 48011., SOATA
June 26-July 7, 1971. 25th anniversary of the
Strategic Air Command. QSL to KOBLT.

WU3SNA Naval Acadamy station on Armed
Forces Day. QSL to W3ADO.

WZ6SNI From San Nicolas Island on Armed
Forces Day. QSL to WA6WWC.

IMOKH Expedition to Mdddelena Island. QSL to
12JQ. ON 6CE 36th General Meeting of the
International  Electrochemical ~ Convention  in
Brussels, June 7-19, 1971.

PA9QX August 10-20 was on ON4QX operating
from Netherlands with special call sign.

SPOITU Telecommunications Day prefix. QSL to
SPSPEK.

3F1IE and 3F1JC For ITU activity. Operated by
HPI1IE and HP1JC respectively.

4U3 International Radio Club on
Telecommunications Day. QSL to Box 6, Geneva
Switzerland.

FSSTSITU From Mauritania by 5T5AD. QSL to

RU.
9LI9ITU Special station operated by 9L1RP.

Arabian Knights Certificate

This will probably become a much sought-after
award. The certificate is awarded by the Middle East
DXing Society to amateur operators who work 10
Arab countries, one of which must be JY1. Contacts
must be made after January 1, 1971. Eligible
countries by prefix are: CNB; HZ/7Z; JY; MP4B;
MP4Q; MP4M; MP4T; OD5; ST2; SUI; 7X; 9K2;
YK 1;3V8;4W1 and VS9.

The Middle East Society members meet on
Saturdays at 1800GMT on 14.295MHz to contact
interested DXers.

To obtain the award send a list of stations worked,
verified by two other amateur operators, together
with seven IRC’s to King Hussein, JY1, who issues
the award.

convention at

Diplome De Geneve

As a contribution towards furthering worldwide
contact between radio amateurs, and in recognition
of the role played by the city of Geneva as an
international meeting place, the Geneva section of
the Swiss Union of Short-Wave Amateurs, USKA,
inaugurated the “Diplome de Geneve”. To obtain
this award, stations outside Geneva must have
contacted, after January 1, 1970, six different
stations resident in Geneva and operating fixed,
mobile or portable from Genéva.

Amateur radio operators may obtain the
“Diplome de Geneve” by making application to —
USKA, Section de Geneve, PO Box 524, CH1211
Geneva 3. Applications must be accom{)anied by a
log extract with date, GMT, station callsign, mode,
band, reports both ways, and first name of Geneva
operator. QSL cards need not be sent. Contest
Q30s riot acceptable. The cost is seven IRCs. Short-
wave listeners, send log eéxtract as above, Pllll:s
callsign of station worked by Geneva amateur. The
award is free to blind or invalid amateurs.



Amateur Radio Training

In recent months opinions have been expressed on
the standards of proficiency that should satisfy the
Amateur Service licensing authority in Australia. But
how many have stopped to consider how far
reaching amateur operator’s training really is?

It will be recalled that 1970 was United Nations
“Education Year” and that the theme for the ITU
Telecommunications Day was designed
“Telecommunications and Education™. It was
therefore fitting that the theme for the International
Amateur Radio Club convention, held in Geneva late
1970, was “The Radio Amateur and Education”.

At the Convention papers ‘describing amateur
radio training - were presented by delegates from
several countries. Each described in some detail
training programs in their. particular country. The
papers, and some of the addresses, were published in
the International Amateur Radio Club — Newsletter
No 15.

In view of the interest and discussion concerning
the current novice licence proposals, we present
condensations of these papers. 2

In his introductory remarks at the opening of the
convention, Dr M. Joachim, OK 1WI, Vice-president
of the IARC, made these observations.

S . the education of radio amateurs
represents a good example of the concept that, in
modern education, practical work should be
interleaved with theoretical studies.

“On the theoretical side of the radio amateur’s
education can be found the study of electronics,
geography, elements of international law and
operational techniques. On the practical side;
electronic circuit assembly, with multiple mechanical
tasks, including measurements, building antennas,
towers, the practical operations of transmitters and
receivers, etc.

“From this combination of all kinds of theoretical
and practical knowledge, together with much
patience and a deepening of understanding between
peoples of different nations, the relatively rare
specimen of ‘homo sapiens’ is formed — the amateur
radio operator”,

German Democratic Republic.

Herbert Gotze, DM2HGO, president of the Radio
Club of the GDR gave details of amateur radio
training in the German Democratic Republic. The
present regulations came into force in 1965 and were
worked out, in co-operation with experienced radio
amateurs, by the Ministry for Post and
Telecommunications. The regulations are considered
to be very liberal and progressive.

A radio amateur licence is available to citizens
from the age of 14 years. There are four classes of
licence. Class 2 is for newcomers. It requires the
ability to send and receive Morse code at 40 letters
per minute, plus a relatively simple knowledge of
radio technology. Operation is permitted on the 80
and 20 metre bands, with a maximum antenna input
of 20 watts.

A holder who has operated under a class 2 licence
for one year may apply for a class 1 permit. This
allows operation on all bands with a maximum input
of 300 watts. The third (technical) licence is for VHF
and no code ability is required.

The fourth type is for those who wish to use only
RTTY. No code ability is required, only proof of
competence in operating a teleprinter.

The Radio Club of the GDR has worked out a
comprehensive program of training, both theoretical
and practical. Tramning schedules in the clubs are
based on this program. There are more than 600
clubs. The future radio amateur passes a
qualification stage as a receiving amateur. This is
held in the club before an examining committee of
lic:en_seec:l radio amateurs. A knowledge of code is not

uired.

n his advanced training, the “receiving amateur”
qualifies in the club station or in the central courses
of the radio club, as a transmitting amateur. This is
so experience and knowledge may be gained under
the direction of experienced amateur operators.

There are a large number of publications available
for the trainee and the radio club of the GDR issues
special instructions for amateur construction
activities. -

Yugoslavia

The Union of Radio Amateurs of Yugoslavie
(Savez radioamatera Jugoslavija — SRJ) is one of
the youngest national organisations of radio
amateurs in Europe. It celebrates the twenty-fifth
anniversary of its foundation in 1971 and of its
membership of 42,000 there are 10,000 licensed
radio operators. ;

The basic organisational unit of the SRJ is the
radio club. There are 415 radio clubs and 348

JLAFAYETTE GUARDIAN "'6000” 6-BAND

Beacon — Broadcast — Marine — FM — Aircraft — VHF
Portable Radio with Radio Direction Finder

Rotatable Antenna
for Beacon, Broadcast &
Marine Band Reception

Tunes
BRI 6 Bands

& Direction Finding

$169.50

Including
Sales Tax

Signal Strength
Tuning/ Battery
Meter

BATTERY OR 240V AC OPERATION

6 BANDS (1) 180-380 KHz (2) 540-1600 KHz Broadcast (3) 1.6-4.6
MHz Marine (4) 88-108 MHz FM (5) 108-136 MHz Aircraft (6) 147-
174 MHz FM VHF

The Guardian "“6000" is Lafayette’'s most advanced deluxe Portable Battery /Electric

Radio for top reception plus Direction Finding, 19 Transistors, 14 Diodes and 2 Therm-
istors. Complete with comprehensive Operating Manual.

Squelch
Control

HA-600A Solid State Communications Receiver

GENERAL
COVERAGE
HA-600A

$199.50

Including
Sales Tax

150-400 KHz, 550-1600 KHz (Broadcast Band), 1.6-4.8 MHz, 4.8.14.6 MHz,
10.5-30 MHz.

S BANDS ‘
OPERATES FROM 12 VOLTS DC (negative ground) OR 220-240 VOLTS 50 Hz

e Field Effect Transistors in R.F., Mixer and
Oscillator Stages. Meter.

e Edge illuminated Slide Rule Dial with ’S§"*

e Two Mechanical Filters for Exceptional
Selectivity.

¢ Voltage Regulated with Zener Diodes.
® Product Detector for SSB/ CW.

e Continuous Electrical Bandspread Calibrated
80—10M. Amateur Bands.

® Variable BFO, Automatic Noise Limiter.
® Speaker Impedance: 4 to 16 Ohms.

L ﬂ r A Y n T T n ELECTRONICS

Division of Electron Tube Distributors Pty. LAFAYETTE Communications Receivers are also
Ltd. available from:— y
RADIO HOUSE PTY. LTD., 306 Pitt Street and 760 George
Street, Sydney, N.S.W.
TISCO AGENCIES, Overend and Hampton Streets,
Woolloongabba, Q'land.
WILLIS TRADING CO., 445 Murray Street, Perth, W.A.
94 HIGH STREET, ST. KILDA, McCOY'S RADIO & MUSIC CENTRE, 379 Invermay Road,
VIC., 3182. Phone 94 6036 Mowbray, Launceston,’ Tas.
TRADE REPRESENTATIVES

S.A.: Tyquin Distributors Pty. Ltd., 13 Deacon Ave., Richmond — Phone 57 8153.
W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington St., Perth — Phone 21 7861.

All mail enquiries and orders to:
VICTORIAN SALES CENTRE
AND HEAD OFFICE,
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branch clubs in Yugoslavia. These are organised into
amateur radio unions of the six Federal Republics
and two provinces. All the clubs, unions of radio
amateurs and the SRJ are headed by committees
elected by members. There are no local, republic or
federal state authorities in these committees.

Every licensed amateur radio operator must by
law be a member of a Jugoslavia Radio club.

The basic method of education are evening
courses in electronics, radio techniques, Morse code,
etc. These are organised by radio clubs or their
branches, public schools, universities, factories or
other institutions where sufficient candidates can be
found to justify the preparation of such a course.

The SiIU sets down a certain minimum knowledge
required to become a radio amateur.

Under Yugoslav law, the SRJ has the right and
duty to form examination boards, the members of
which are Class I or II operators. All operators using
YU or YT call signs are the exclusive products of the
education acquired in SRJ radio clubs.

In addition, there are also special seminaries and
courses to enable individuals to qualify as lecturers
at evening courses in radio clubs. These seminaries,
lasting from 10-20 days, are usually organised in
summer camps by the unions of radio amateurs,
during vacation periods. In addition to theoretical
lecturers, participants quite often build instruments,
converters, antennas, etc, to improve the equipment
they already possess. Seminaries are also held for
other aspects of amateur radio such as VHF and
UHF work by meteor scatter, moonbounce, etc.

All the work by the lecturers at evening courses,
seminaries and other forms of education of radio
amateurs in Yugoslavia, is on a voluntary basis.

These extracts were taken from a paper presented
by A. Stipanic, YU3BH, secretary of the SRJ.

Poland

Education of radio amateurs in Poland is by the
Polish Amateur Radio Society, PZK, in close
co-operation with the Polish PTT (telephone and
telegraph) Administration. This co-operation is
based on the fact that the field of amateur radio is
one of the best training schools for highly qualified
radio and telecommunication specialists. And what is
also important — this specialised training is
provided by the amateurs themselves, without any
expensive buildings, equipment or teachers.

The educational program of the PZK is also
carried out in co-operation with two other youth
organisations, the Polish Boy Scouts and the League
of Home Defence. This is orientated in three
directions:

| The propagation of the basic principles of
amateur radio among a wide section of the public.

2 The technical and general education of
newcomers, both short-wave listeners and novices.

3 The specialised training of experienced
amateurs.

The first of these is administered by the Public
Relations Commission of the PZK headquarters
council, directed by the vice-president, SPSJE, who is
Director of the Technical Training Department in the
Polish PTT Ministry. The methods used include
amateur radio programs on broadcasts and
television together with articles in newspapers and
magazines. Also PZK's own publications such as —
‘How to become a Radio Amateur’ and ‘Amateur
Radio’.

The second part is supervised by the Headquarters
Commission for Amateur Education, managed by
PZK vice-president SP5JH, who is also Chief of
communications in the Boy Scouts Headquarters.

The specialised training of experienced amateurs is
provided by two PZK specialists clubs: the SP-DX
Club and the SP-VHF Club, with the co-operation of
the PZK Technical Commission, presided over by
Vice-president SP5SBM, and Sports Commission
presided over by vice-president SPSSM. Both clubs
organise conventions each year, with technical
lectures, exhibitions of equipment and motion
pictures on the programs.

The training programs of the PZK are officially
accepted by the Polish PTT Ministry and are co-
ordinated with the official requirements for amateur
radio examinations. Some of the successes as the
result of the education program stated in the paper
presented by K. Slomceynski, SPSHS, secretary of
the PZK, are:

— the rapid growth of interest and knowledge
about amateur radio among the general public.

~— the increase in the number of active radio

amateurs; from 1,000 in 1965 to 6,000 PZK
members in 1970, 3,000 of which are licensed
transmitting amateurs.

— the financial support given to the educational
programs by the Polish Government for the
purchase of equipment for club laboratories.

TECHNICAL ARTICLES OF INTEREST
CQ magazine September 1971:
Five articles on antennas from 160 meters to 10
meters.

WIA ACTIVITIES

The Federal Awards manager of the Wireless
Institute of Australia, Geoff Wilson, VK3AMK, has
issued a reminder that anyone wishing to apply for
the Cook Bi-Centenary Award must have theis
application in by December 31, 1971. After that date
applications will not be accepted. At the beginning of
September the awards issued totalled 1,380.

NEW SOUTH WALES

Illawarra Branch

The publicity officer of the Illawarra Branch of the
NSW Division, WIA, Barry Hartley, VK.2FE,
submits the following information.

General Meetings are held every second Monday
of the month at 7.30 pm, in the committee room of
the Wollongong Town Hall. Visitors are welcome.

Regular activities include a monthly “Fox Hunt”,
commencing at 1.30 pm from the Wollongong
Lighthouse, on the Sunday after the general meeting.
This event carries a perpetual trophy donated by
Basil Dale, VK2AW. It is held on 53.982MHz AM.
Local interest in amateur TV and UHF has grown
considerably in recent weeks. Several 432MHz
converters have been constructed and others are
being constructed. Barry Lacey, VK2ZYL, has
transmitted pictures with good "defination and is
currently working in conjunction with Graeme
Dowse, VK2AGV.

The Channel 1 repeater, a modified Plessey
commercial repeater unit, is now complete and
awaits PMG approval for manned tests. It is hoped
that a site will be obtained on the Southern
Highlands near Robertson to enable a good take off
towards Canberra, ACT.

At the time these notes were being prepared,
Branch members were making preparations to
participate in the annual Models and Hobbies
Exhibition to be held early in October.

Lhe aim was to provide working and static
displays of amateur equipment working on all
frequencies 148MHz and below. Amateur television
was to be included in the display.

VICTORIA
Geelong Amateur Radio-TV Club

A scrap metal drive is the novel way that members
have chosen to swell the fund for a SSB tranceiver
for the club. Good progress is reported and the scrap
bins are provided for all who wish to contribute.

The annual dinner held in August at the Silver
Horse-shoe Reception Rooms, 8ueenscliﬂ' Road,
Moolap was a great success. All who attended
enjoyed themselves.

The AOCP course commenced in October and is
held each Friday night commencing at 7.00 pm. This
course is designed to bring prospective candidates up
to the standard required in time for the February
1972 exam.

The committee for 1971-72 are:

President Alan Bradley VK3LW
Vice-president Mike Trickett VK3ASQ
Secretary Bob Wookey VK3IC
Treasurer Murray Farrell VK3YEU
PR Officer Colin Lowne VK3ZZS
Technical Officer  Terry Leith VK3ZXY
Property Officer  Daryl St John VK3AQR

The GARC Newsletter is published monthly,
subscription is $1.20 per year postage paid.

All details of the club’s activities may be obtained
by writing to — Geelong Amateur Radio-TV Club,
PO Box 520, Geelong, Victoria 3220.

WESTERN AUSTRALIA

Members of the Ockley Radio Club entertained a
numoer of tellow amateur operators who motored
from Perth, Albany, Kalgoorlie and Bridgetown it
the Dryandra State Forest, 20 miles north of
Narrogin, at a field day which members hope will
become an annual event.

Following a “Novelty Drive” over a distance of

. 19% miles a barbeque was held at a lookout tower a

further seven miles into the forest. Much to the

W. J. MONCRIEF PTY. LTD.

24 Witenoom St., East Perth. 6000
Phone 23 1194; 25 6140.

P.O. Box 6057, Hay St., East.

FRED HOE & SONS P. L.

246 Evans Road, Salisbury North,
Brisbane, Queensland.

Phone 47 4311.

CRYSTALS FAST DELIVERIES

OF ALL YOUR REQUIREMENTS
D Type 1 to 110MHz, J Type 5 to 110MHz, K Type 5 to 110MHz
Write for free comprehensive price list
FOR THE PAST 36 YEARS

-BRIGHT STAR CRYSTALS

Have been preferred by leading Manufacturers throughout the country for —

ACCURACY @ STABILITY @ ACTIVITY ® OUTPUT

Consult us for Crystals for any Mobile Radio. All types available.
DISCOUNT FOR QUANTITY ORDERS
AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE

Our modern factory equipment allows us to offer you
PROMPT DELIVERY for all your CRYSTAL requirements.

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF
PIEZO ELECTRIC CRYSTALS

Contractors to Federal and State Government Departments
REPRESENTATIVES AUSTRALIA AND NEW ZEALAND: Messrs. CARREL & CARREL BOX 2102, AUCKLAND.

BRIGHT STAR CRYSTALS PTY LTD

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076

From $5.00

FARR ELECTRONICS
Waterman Buildings,
408 King William Street,
Adelaide. Phone 8 4977.

PARIS RADIO ELECTRONICS
7a Burton Street,
Darlinghurst, N.S.W.

Phone 31 3273,
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RADIO

SUPPLIERS
MAIL ORDER SPECIALISTS

323 Elizabeth St. (2 doors from Little Lonsdale St.)
Melbourne, Vic. 3000. 'Phones: 67 7329, 67 4286

4-WAY ALARM SYSTEM KIT science Fair Catalog No. 28-240/ 7

PRICE: $7.50. Postage 40 cents.

2-SET TELEPHONE / TELEGRAPH KIT science Fair Catalog No. 28-242/7
Build your own 22WAY COMMUNICATIONS SYSTEM
PRICE: $12.50. Postage 40 cents.

AM TUNER / AMPUF'ER KIT Science Fair Catalog No. 28-241/7

battery operation — no soldering — no high voltage.
PRICE: $12.60. Postage 40 cents.

1C-20-in-1 ELECTRONIC PROJECT KIT science Land

Morse key.
PRICE: $11.50. Postage 40 cents.

An easy-to-build transistor controlled relay kit that activates by touch, water, light —or a door switch.

Build your own AM Tuner and Amplifier with Speaker — 2 separate chassis — all solid state — safe,

Builds radios — amplifiers — code oscillators — complete with solar battery — IC unit — speaker and

SCOOP PURCHASE

level meter, squelch control, earphone jack, A.C. adaptor jack, etc.
Price $75 A PAIR. Single units available, $37.50 each. Be early!

1 WATT TRANSCEIVER, 13 TRANSISTOR, 3 CHANNEL and Call System.
Specifications: Circuit: 13 Transistors, 1 Diode, 1 Thermistor. Range: Up to
10 miles (depending on terrain, etc.). Frequency: 27.240 MHz (PMG ap-
proved) Freq. Stability: Plus or minus 0.005%. Transmitter: Crystal con-
trolled, 1 watt. Receiver: Superheterodyne, crystal controlled. Antenna: 13
Section Telescopic. Power Source: 8 UM3 1.5 volt pen batts. Size 8lain. x
3Vsin. x 1%in. Weight: 25 ozs. Other features: Leather carrying case, battery

CRYSTAL RADIO KIT NEW

Model 28-207. Tunes AM.B / casts complete with all ass. Price $4.50. Postage 30c.
NEW C/ X. CABLE 2" DIAM. 50 ohms. 95¢ yd.

NEW C/ X CABLE 3/ 16" DIAM. 50 ohms. 45¢c. yd.

ROLLS 100 FEET. 300 ohms open line cable, $5.30. Postage 20¢.

SINGLE CORE & SHIELDED MIKE CABLE. NEW 20c yd.

TWO CORE & SHIELDED CABLE. NEW 30c yd.

FIVE CORE & SHIELDED CABLE. NEW 38c yd.

T/V RIBBON 7¢ YD. 300 OHM.

GENERAL COVERAGE COMMUNICATION RECEIVERS

. -

speaker. Price $234.20.
Matching speaker 8 OHM for use with *'Realistic’’ DX150. Price $13.60.

B.F.0. 2 microvolts sensitivity for 10db S/ N ratio. Price $178.50.

SP5D. Matching 8 OHM speaker unit for use with Trio Equipment. Price $15.30.
LAFAYETTE HA-600, five-band, bandspread tuning, solid state SSB-AM-CW. $199.50.
LAFAYETTE HA-800, solid state, as above but Ham Band Only, SSB-AM-CW, $195.00.

10/ 1 ELECTRONIC CONSTRUCTION KIT

Complete with all parts to build radios, amplifiers, etc. 10 Easy projects. PRICE: $9.00

BROADCAST BAND TUNER

plug in. Price $25.00 neft.
SOLID STATE STEREO AMPLIFIER

recorder input and output, toner input, stereo headphone jack. Reduced to $55.00. Postage $1.20.
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Y “REALISTIC’” DX150. Solid state (as reviewed in Electronics Today
product test page 61, June‘71 issue) 4 bands covering 535 kcs 1o 30 mcs
fully transistorised SW/ CW/ SSB/ AM broadcast 240V A.C. or 12V
D.C. operation. Product detector for SSB/ CW plus fast and slow

-
ks .? AVC — variable pitch BFO — illuminated electrical band-

q spread, fully calibrated for amateur bands, Cascode R.F. stage —

ANL for R.F. and A.F. — Zener stabilised — OTL audio — illuminated ’S”* meter — built-in monitor

“TRI0’ 9R59DS. (General coverage.) 4 bands covering 540 kcs, valve type, to 30 mcs. Two mechanical
filters ensure maximum selectivity. Product detector for SSB reception. Large tuning and bandspread
dials for accurate tuning. Automatic noise limiter. Calibrated electrical bandspread. S’ meter and

Locally made, Model 401 uses & shielded 3-stage |.F. Module with a single transistor mixer.osc. An AGC
voltage is developed and applied to the 1st |.F. stage. High sensitivity is obtained with a ferrite rod, 8-in.
long, %-in. diam. Sensitivity 150 uV; bandwidth: 8 KHz; supply voltage: 9V; supply current: 5 mA: audio
output voltage: 0.5-1.0V; load impedance: not less than 47K. Complete in plastic box with dial. Ready to

8 watts RMS per channel. Input for magnetic, crystal and ceramic type microphone. P.V. cartridges, tape

surprise of those who knew the area, no one got lost
on the way. b

After lunch visitors inspected an old Aboriginal
ochre mine and the habitat of some of the wildlife in
the area. Quite a number of contacts were made
during the day on the 7.0MHz, 52.0MHz and
144.0MHz bands, the lookout tower being used to
support the antennas.

To end the activities discussion took place on
WIA affairs and local matters. All who attended
voted the day an enjoyable one.

VHF Group News
The Annual General Meeting of the VK6 VHF
Group was held in July. The officers elected for the
coming 12 months are:—

Patron Mr F. W. Dawson

President Neville Chamberlain
Vice-president Kevin Bicknell VK6AB
Secretary Tom Berg VK6ZAF
Treasurer Milton Harris VK6ZGV
Committee members

Stan Stewart VK6SS

Bruce Varley VK6BV

Bruce Weir-Smith VK6ZBZ

Bulletin Editor Jack Sullivan VK6ZFO
Technical Editor Tom Berg VK6ZAF
Program Directot Wally Howse VK6ZAA
Press Officer J. Leigh Harrison VK6ZJH
Beacon Officer Kevin Bicknell VK6AB
QSL Officer Colin Murray

Record Keeper Rolo Everingham  VK6BO
Activities Officer Igor Iskra VK6ZFG

The VHF Group meets on the fourth Monday of
each month in the DCA Workshop Canteen, 86
Guildford Road, Maylands, at 8.00 pm. Visitors are
welcome.

Subscriptions: $4.00 payable July 1st each year.
VHF Beacons operate on 52.006MHz and
145.00MHz callsign VK6VK, mode CW.

WIA YOUTH RADIO SCHEME

Maitland Radio Club

Two VHF transmitters have been made available
to the Maitland Radio Club by the NSW Division of
the WIA. These will operate on 52.525MHz and
146.00MHz FM, and will replace the lower powered
units used at present. They will be installed in a
special transmitter building and will be remotely
controlled from the club’s communication room.

At the invitation of the Morpeth Parents and
Citizens Association the Maitland Radio Club gave
a demonstration of amateur radio at the gathering
attending the opening of the new Waddy wing at the
Morpeth Public School. Parents and visitors were
permittedto speak over the air with club members at
the club headquarters in Maize Street, Tenambit,
East Matiland. During the afternoon contacts were
made with interstate stations.

Westlakes Radio Club

Membership of the Westlakes Radio Club includes
51 licensed amateurs, among them being JA3API
and ZI1BKO. It is anticipated that this number will
be increased when the results of the August AOCP
examination are released.

The club operates a free QSL service both inwards
and outwards for members of the club. Cards from
members should be addressed to QSL Bureau,
ZV\Sesitlakes Radio Club PO Box 1, Teralba, NSW

A suggestion is being considered that a short-wave
listener’s group be inaugurated. Those interested are
invited to write to the secretary or contact the Junior
Members representative, Arthur Day, VK2BBI for
further informaton.

St George Amateur Radio Society

The St George Amateur Radio Society hold a get-
together each Tuesday night at 8.30 pm EST on
14.10MHz and meet at the:School of Arts, Short
Street, Carlton on the first Wednesday of each
month. The society’s education officer, Noel
Ericsson, VK2MF, has produced a “White Paper”
setting out various aspects of novice licensing. This
paper is to assist members to become familiar with
the subject prior to a debate planned to be held in the
near future. Plans are being finalised for a social
gathering of members and their wives and families to
be held at National Park. The date will be announced
when arrangements have been completed.,

This club has established its own YRCS training
annex at 17 Mclintyre Avenue, Brighton-Le-Sands.
Classes are held every Tuesday night.

At present there are eight students studying under



the visual/aural guidance method conducted by Noel
Ericsson, VK2MF. Vacancies exist for high school
students wishing to improve their knowledge in radio
and electronics. Telephone 59 1658 for full details.

Details of club activities may be obtained from Alf
Cutting, VK2AAC, telephone 587 0406.

Taree OK Radio Club

The keenness of a member of the Taree OK Radio
Club, recently gained some excellent publicity for the
club and the hobby of amateur radio. A letter written
by Terry Pearce on the habby of “radio” resulted in
club members being interviewed by Barry Hibbard,
ABC Regional Manager at Kempsey. The interview
was included in the “Young World” program,
rleglg)l'ed over the national network on September 30,

The lads interviewed were, Paul Kidd, Peter
Langdown, and Robert Worthington. Robert, who
passed the Amateur Operators Limited Certificate of
Proficiency before he was 15 years old, now has the
call sign VK2ZVI. The program also included an on-
air contact between the club station, VK2BRC, and
Kevin Collins, VK2ANY, in Sydney.

The supervisor of the Taree Radio Club, Geoff
Hunziker, VK2BGF, at present has 15 very keen
members attending the YRCS classes. So far, the
club has helped three of its members to obtain their
amateur operators licence, including a father and
son. Another member, Bill Collinson, has received
notification of his success at the exam and is
awaiting the issue of his call sign.

Details of the activities of the Taree Radio Club
may be obtained from Geoff Hunziker, VK2BGF,
26 Chatham Avenue, Taree, 2430.

Quarter Century Wireless
Association

The annual meeting of the Sydney Chapter of the
Quarter Century Wireless Association was held in
conjunction with the monthly get-together on the
second Wednesday of the month, September 8, 1971.

The retiring committee were re-elected for a
further term of office. They are: President, Harry
Caldecott VK2DA; Secretary, Pierce Healy
VK2APQ); Treasurer, Brian Anderson VK2AND.

As usual business was kept to an absolute
minimum, and those present were entertained with
an excellent selection of colour slides by Eric Collier,
VK2BEL. The slides were of mainland China, taken
by Eric during a business trip to that country a few
l\_rlears ago. These were supplemented by a number he

ad taken in other parts of the world ranging from
the ice wastes of the north coast of Alaska to the
tropic highlands of New Guinea.
embership of the QCWA is open to amateur
radio operators who have been licensed for 25 years
or more. Details can be obtained from any of the
committee members.

WESTERN AUSTRALIA

Club activity in Western Australia is at a high
level in all clubs. The Ockley Radio Club YRCS
section have a number of members at the Elementary
examination level. While at the Aquinas club several
boys have reached the Senior standard.

The Wesley College younger members are busy
building many types of crystal sets, transistor
amplifiers and telephones.

At the Rossmoyne High School Radio Club a
PYE transceiver, and an antenna on top of a 45-foot
tower, enables members to have interesting contacts
on 52.6MHz.

Two members of the Southern Electronics Group
Youth Radio Club have gained positions in the
electronics industry. Good progress is also reported
among the other members.

Photographs for keprMuction

As indicated in the footnote to these notes
photographs submitted will be published when
possible. However, several inquiries have been
received regarding technical and artistic aspects that
should be taken into consideration when submitting
such photographs. Having a very limited knowledge
of the finer techniques myself, the opinion of an
experienced illustrator was sought. Here are points
that were suggested should be kept in mind
when taking a photo for reproduction. No doubt
experie .ced photographers are already aware of
them.

Techn Yal:

1. Avc{d the use of colour film if possible. Black and

whitedérints can be made from it but this involves

extray processes. In addition, the definition is
!

IONOSPHERIC PREDICTIONS FOR NOVEMBER

Reproduced below are radio propagation graphs based on information supplied by the lonospheric
Prediction Service Division of the Commonwealth Bureau of Meteorology. The graphs are based on
the limits set by the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Fre-
quency). They have been prepared for the four most popular amateur bands over a number of
interstate and international circuits. Black bands indicate periods when circuit is open.
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invariably degraded compared with that from black
and white emulsions.
2. A 35mm camera can produce perfectly
satisfactory pictures if it is a ‘good one prooerly
handled. If in doubt, try to use a larger format, such
as 2 Yiin square.

3. The ideal print is reasonably large, say 6in x 8in
or larger, glossy and on single weight paper. It
should be correctly exposed, fully developed and
have good contrast. If in doubt, submit the negative
with the best possible print, so that a new print can
be made.

Artistic: ;

1. Do not crowd too much information into one
picture. Remember that the space it will occury will
be small and that there will inevitably be losses in
reproduction. The picture should not depend on fine
detail to tell its story.

Try to eliminate from the picture anything
which is not needed to tell the story.

3. Give your models an opportunity to “tidy up”
before pressing. the shutter; to brush their hair,
replace a discarded tie, or don a coat, if these are
appropiate.

atch for distracting backgrounds. Where
appropiate close doors or draw curtains. Out of
doors avoid paling fences, weatherboard walls, and
out-houses.

5. Remember that everything which needs to be
done to make a good picture must be done before the
shutter is fired. It is too late afterwards. D

ELECTRONICS Australia, November, 1971

SO YOU WANT TO BE
A
RADIO AMATEUR?

To achieve this aim, why not undertake
one of the Courses conducted by the
Wireless Institute of Australia? Estab-
lished in 1910 to further the interests of
Amateur Radio, the Institute is well
qualified to assist you to your goal

Personal classes for 1972 -will commence
on February 24th, 1972. Applications,
which are accepted in order of priority, are
now being received. Correspondence
courses are available at any time.

For further information write to:
THE COURSE:SUPERVISOR, W.LA.,

14 ATCHISON STREET,
CROWS NEST, N.S.W. 2065.
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A AMPLIFICATION
]

COMMUNICATION

%E
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PHONE 51-3845
51-7008

136 VICTORIA RD., MARRICKVILLE NSW 2204
WEEKENDS & AFTER HOURS 40-5391

MODEL SK-100

12A.

ohms.

¢ Polarity changeover switch.
e Scale with mirror.

Price $34.75

HIGH SENSITIVITY

100,000 Ohms per Voit DC
10,000 Ohms per Volt AC

SPECIFICATIONS:

e DC Volts: 0.6, 3, 12, 60, 300, 600, 1200.
® AC Volts: 6, 30, 120, 300, 1200.

o DC Current:

12uA, 300UA, 6mA, 60mA, 600 mA,

® AC Current: 12A,
¢ Resistance: 20K ohms, 200K ohms, 2M ohms, 20M

o Decibels: Minus 20 to plus 17, 31, 43, 51, 63.

® Accuracy: DC plus minus 3pc, AC plus minus 4pc
(of full scale).

e Overload Protected by dual silicondiodes.

® Double-jewelled plus minus 2pc Mefter.

® Plus minus 1pc temperature-stabilised film resistors.

Post 75¢ Interstate $1.00.

MODEL SK-70
30K OHMS PER VOLT DC

10K OHMS PER VOLT AC
DC Volts,.0.5, 2.5, 10, 50, 250, 500, 1000.

AC Volts: 10, 50, 250, 500, 1000.
DC Current: 50uA, 5mA, 50mA,
500mA

Resistance: 7K, 70K, 700K, 7 meg.
Decibels: Minus 10 cps plus 62 dB.
OVERLOAD PROTECTION

$18.50
Post 50c. Interstate 75c.

MINI TESTER

Life model C1091. 1000 OHMS
per volt Ranges.
AC volts 10-50-250-1000
DC volts 10-50-250-1000
DC current 0-1-100MA
Resistance 0-250K
Pocket size

$6.95

AMPLIFIERS
PUBLIC ADDRESS
RANGE
240V-AC

MINIATURE P.A. AMPLIFIER
15 WATTS QUTPUT
Multi Match Ferguson O.P. trans-
former input for crystal mike and
pick-up with electronic mixing P.P.
EL-84 output. Price $49.50
30 Watt. As above, EL-34
PP $57.50
40 watt $89.50
60 watt $115.50

136 VICTORIA ROAD, MARRICKVILLE — 51-3845
VOLT-OHM-MILLIAMMETER

BENDIX BC-221
Frequency meter 125KHz to 20MHz.
Complete with calibration book and
100K Hz crystal. 240VAC supply.

BRAND NEW $75.00
USED, GOOD ORDER $49.50

P.T. 34 1000 OPV

MODEL SK-55
30K OHMS PER VOLT DC
14K OHMS PER VOLT AC

SPECIFICATIONS:

DC Volts: 0.6, 3, 12, 60, 300, 1200.

AC Volts: 12, 60, 300, 1200.

DC Current: 60uA, 12mA, 300mA.

Resistance: 10K Ohms, 1.M Ohm, 10M
Ohms.

Decibels: Minus 10 cps plus 23dB

$19.50

DC Volts, 0, 10, 50, 250, 500, 1,000.

G.D.O. UNITS

Post: N.S.W. 50¢ I‘state 75¢c. T.E. 15
Transistorised, 7 Band.
360K Hz to 279 MHz

P.A. SPEAKERS
8 WATT
8in. units in waterproof
projection horns.

BRAND NEW'
LIGHTING PLANTS

Johnson 1 hp engine

12V 30A generator
$72.00

110VAC 50Hz 212KVA

Powered by Briggs & Stratton 4.cycle
petrol engine $195.00

522 TRANSCEIVER

Freq. coverage 100-150Mhz. Multi-
channel crystal-locked. Suit 2-meter
mobile or base station TX. Operating
voltage 350vVDC, 250mA. RX operating
voltage 250DC, 100mA

Type R-65/ APN-9, 3BPI CRO tube

Floor Model. 6ft. adjustable with

AC Volts, 0, 10, 50, 250, 500, 1,000. 15-Ohm voice coils.
Power supply not included $35.00
MA 1-100-500 RESISTANCE. Price $16.15 Separate transmitter $17.50
$6.50 Line output transformers to suit. Separate receiver $17.50
Post 50¢c $1.75 extra.
NEW GRAMO
SOLENOIDS—RELAY SPEAKER COLUMN MOTORS
12V DC Coil resistance 120 Ohms, 4 VINYL COVERED — BLACK 33in. x
pole change over contacts, 10 amps. 10in. x 10in. Complete with 4 heavy 240V. AC
duty éin. speakers. 25 watts — 4, 8 or 3 Speeds, $2.75.
$1.75 16 ohms. Post: 40c. |
Pack and post. 25¢. $32.50
2 PORTABLE FIELD
Receiver-Indicator MICROPHONE TELEPHONES
UN'T STANDS Magneto powered—complete with

handset and sturdy metal carry

$43.50 with Mu-Metal Shield and Socket. 33 | heavyweight cast.iron base. Case. 9930 each oy SIS 00DERES
valves. 2 x 2—5Y3 — 6Y6 — VR105 — $11.75
6SA7 —6N7 —2x2S8J7,3x6SL7, 3%
< % TABLE MODEL, $3.50
6SK7, 7 x 6Hé, 1 X 1
RADIO RECEIVER DU Siiper.et,. Facetver designed 9.nF'e‘;:',esG°"‘2°Ir:““';i 3 DG4-1 PhilgsRl? THne $6.75
for reception of pulsed waveform. g o ' S 5JPI Dumont 5" $8.75
BC348-Q. Frequency coverage 200K Hz e 12in.  $3.50 24in  $5.00 TR g
;— IBMHZC- 4 t;alf\d?i"“sﬂ Al motiocn 4 channels, 1750KC-—2020KC. ?APP‘I%?’? Mullard 6/ x 2 :;;;
uning. Crysta er. BFO, AVC. . i
i MICRO SWITCHES | St wenioasl, o i
power supply. S.P.D.T.240VAC 3 amps : /
Button, lever, plunger, lever / roller
$75.00. DYNAMIC LO-IMP actvated types available. AN / APX-6
STEREO PADDED 95¢ each TRAN 5
TRANSMITTING  TYPE HEADPHONES SPONDER
VARIABLE CAPACITORS With cord and stereo piug. SELSYN MOTORS TXRX
ORS. $3.50 900-1200MHz
2 Differential type. Complete with cavity tuni
2KV double spaced. Ceramic in. Pack and Post., 50c. 50v. AC 50 cps. $5.75. P in vity tuning,
Alation. Tl BhbtEl 1000y H00E resonator, digital counters, 2C42.
30pF . . i ’ §|C46 Ilghtfhouse tubes, 28V DC
. ower motor.
i i 6.3V. .3A. Pkt. of 10, 75¢ s 5000 ohms / volt
nges:
SOLDERING IRON DC volts: 3 — 15— 150 — 300 — 1200 COAX‘ CABLE "
VERNIER DIALS AC volts: 6 — 30 — 300 — 600 Imp. | Dia. Per Yd Per. 100yd
240V. AC. 30 Watts. Lightweight DC current: 0-300uA, 0-300mA 75 3/16"  25¢ 115.00
2'202. Heating time 1-8 mins. 8:1 Ratio Resistance: 0-10K, 0-1Meg. 75 1/.4" 30c $ 9.00
3in. $2.95 Decibels: — 10 to +16 75 3/ 8" 45¢ ¢ 0.00
< 4in. 7.25 i c 1.
$7.25 $ $9.95 50 Yl 40 $ 1.00
emm
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GUITAR AMPLIFIERS

14.watt, 4 inputs, bass and treble
boost, 2 twin.cone speakers. 17-watt 4.

channel, bass and treble boost. Two
twin.core speakers.
$83.85
35 watt

4.channel, bass and treble boost. 4
twin-cone speakers.

$119.00

Vibrato with foot control and 2 preset
controls for frequency and intensity.
$10.50 extra on above models.

14 watt, etc $69.50
17 watt $83.85
35 watt $119.00

ALL SILICON

TRANSISTOR

SOLID STATE
STEREO AMPLIFIER

240V AC powered, 8 watts RMS per
channel inputs for magnetic ceramic,
and crystal cartridge, also recorder
and radio tuner. Hi-Fi frequency
response speaker matching 4-16 ohms.
Size 10%zin x 6'2in x 3z2in. Attractive
oiled teak cabinet.

$54.00

50 WATT
SOLID STATE
GUITAR AMPLIFIER

E.A. July and August issue.
Kitset, including cabinet.

$98.00

Wired and tested.
$114.00

REVERBERATION
UNITS

Deluxe model.
Freg. response. 60-5500 Hz.
Decay time at 300 Mz 2 seconds.
Dimensions 16%in x 43gin x 1Vin.

$19.95
STANDARD MODEL

Freq. response, 60-3000 Hz.
Decay time 1.5 seconds.
Dimensions 4%in x %in x 13in.
$5.75
Full specs. and circuit supplied with
units.

WIDE BAND OSCILLOSCOPES

VERTICAL AXIS

Deflection sensitivity (at 1KHz) 0.1Vp-

D/ cm.

Frequency characteristics: 1.5Hz to
5MHz.

Input Impedance, 2 M ohms 25pF.

Calibration voltage IV p-p/ cm.

HORIZONTAL AXIS
Deflection sensitivity 0.9V p-p/cm
Frequency Characteristics, 1.5Hz to
800K Hz.

Input Impedance 2 M ohms 20pF.
Sweep Oscillator (5 range): 10Hz to
300K Hz.

Synchronisation Devices Internal
(Positive and Negative, external).
Power 240V AC 50/ 60 cps. Cathode-
ray tube 3KFIF.

3-inch $119.75

TOP QUALITY AUST.
MADE SPEAKERS

12in Woofer 50 watts RMS $42.95
12in Woofer 20 watts RMS $24.25
12in Woofer 15 watts RMS $22.00
12in Twin-cone 15 watts RMS $19.00

~
15" PIONEER

15in Pioneer low frequency speaker,
Imp. 8 ohms. Power, 30 watts, RMS
designed especially for use with bass
guitar or electric organ. Also ideal for
stereo woofer speaker.

$30.00

HI-FI STEREO
HEAD PHONES

DELUXE MODEL WITH
INDIVIDUAL TONE CONTROL
$12,95
Imp: 8 chms.
Standard model. $6.50.

20-1 cps
Pack. and Post. 35¢

STEREO RECORD
PLAYER

240V AC—4 speeds, ceramic cartridge.
Separate motor, 7in turntable, pickup
arm and rest. Post 50c.

$7.90
Mounting platform available, $5.50.
Post 40c.

STEREO RECORD
CHANGERS

€109 — €116 — C117 — C117A3

Current models, 4 speeds, automatic
or manual operation.
$28.50

Standard model
Ceramic cartridge, Sapphire stylus.
Standard model with 12in furntable
$34.00
Deluxe model with 12in turntable.
Cueing device, ceramic cartridge,
diamond stylus 0.00
Deluxe model as above with — adjust-
able counter balance, 2 spindles,
calibrated stylus pressure control
added $46.50
Deluxe model as above with 12in
Diecast Heavyweight turntable, 4-pole
shielded motor, suitable for Magnetic
cartridge $56.50

The latter two record-changers can be
supplied with magnetic cartridge and
diamond stylus at $10 extra.

TV BOOSTER

240V AC. Especially designed for
fringe area reception. Alsoup to 3 TV
sets can be operated off common
aerial for improved signal strength.

$15.95 Post free.

MODEL TE-65
VIVM
DC Volfs: 1.5 — 5 — 15 — 50 — 150 —
500 — 1500
AC Volts RMS: 1.5 —5 — 15 — 50 — 150
— 500 — 1500
AC Volts P-P: 1.4 — 4 — 14 — 400 —
1400 — 4000
Resistance: X10 — X100 — 1K — 10K
— 100K — 1M — 10M
Decibels: 100 plus and minus 65
240V AC
$43.75
Tech. P.V.58 $40.50

AUDIO GENERATOR
Deluxe Model — TE22D

Freq. Range: Sine 20Hz to 200KHz.
Square 20Hz to 25KHz.

Output Voltage: Sine 7V. Square 1V P-
P. Output Impedance: 1000 ohms.
Accuracy: 5p.c. 4-range attenuation,
171, 1/710. 17100, 1/1000. Printed
circuit, 240VAC.

$42.95

8 TRACK STEREO
CARTRIDGE
TAPE PLAYER

240V AC. 8 watts RMS per channel.
Solid State. Provision for radio tuner
and stereo record player.

$79.00

CHANGER
PLATFORMS

Teak. Cut out to suit C109-MA65-MA70-
$9.00

SIGNAL GENERATOR
Deluxe Model TE20D.
Freq. range 120 KHz—500 MHz 7
bands. Accuracy 2pc. Output 8V.
Provision for Xtal. Suitable for self-
calibration Marker generator. Printed
circuit. 240V AC.

SPEAKER ENCLOSURES

NEW MAGNAVOX 8.30 HI FlI SYSTEM with FAMOUS MULLARD
SYSTEM 8WR MKV and 3UC MAGNAVOX

Ref. Jan. 71 E.A. tweeter Bookshelf  enclosures
1.6 C.F.T. 30 watt. 8.6 léwatls, 816 ohms, 22in  gwr MKV and 3UC
OMMS. X 14in "“83";5 = tweeter, 8.16 ohms,

Complete ready for use.
$60.00 ea.

8.30 speaker only $18.50

3TC Tweeter only $3.75

Cabinefonly $30.00 ea.

Hi- power system with
MSP 12UAX and 2MBC
tweeter. 232in x 17in x
12'2in. 20 watts

15'2in x 8%in x 8%in.
Complete ready for use.

$26.75 ea.

$53.75 Cabinetonly $13.95

All cabinets are constructed of Pineboard and veneered with olled
teak Formica and are complete with cross over network —

tweeter — innerbond packing.

MA75 $35.75
Fully moulded tinted perspex cover.
17Vain x 13'2in x din. $9.00
$9.00 T.E. 46
CASSETTE TAPE g o
RECORDER Bridge and Analyser

Solid state, 2 track mono. Piano key
push controls. Slow-fast speed ad-
juster. Rim drive. Supplied complete
with microphone with remote switch,
cassette tape, batteries, earphone,
instruction book, circuit.

$28.75 Post 75¢c.

Capacity 20pf to 2000mfd
Resistance 2 ohms to 200 megs. Also
tests power factor, leakage, im.
pedance, transformer ratio, insulation
resistance to 200 megs, a

Indications by eye and meter.

$53.75

TAPE CASSETTES
TENSIL'SED AAYLA‘)Rs
c
HEAD CLEANER
$1.70 Ppost 10c.

S.W.R. METERS
0-100MHz.
IKW. POWER OUTPUT,
14.75
Pack and Post 75c.

2-STATION
INTER-COM

Press to call—volume control. Com.
plete with plugs and cable. 9V tran.
sistor battery. Post 50c.

$9.95

MODEL SE-405

0-150 MHz 75 ohms, 2 KW
$27.50

PILLOW PHONES

3in dia. x %4in. Cream plastic housing.
8 ohms.

$1.95 Post. 25c.
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NEW RANGE OF RESISTORS,
CONDENSERS & POTENTIOMETERS

The resistors are mainly IRC and Morganite and are in a wide
range of values from 100 ohms to 3 meg. in %%, 1 and 2 watt and
include wire wound. LIST PRICE $9.00 per 100. OUR PRICE
$2.00 per 100. Post and packing 35c extra.

The condensers are in most
Polyester, Paper, Mica, Ceramic and Electrolytic in values
up to 8uF'. LIST PRICE $11.00 per 100. OUR PRICE $2.00 per
100. Post and packing 65c.

pular brands and include

The pots are all current types and include switch pots, and
dual concentric, tandem, tab pots, etc. LIST PRICE $12.00 per
dozen. OUR PRICE $2.50 per dozen. Post and package 60c
extra.

A TRANSlSTOR PREAMP FOR MAGNETIC
PICKUP OR TAPE HEAD

Using 2 transistors per channel, as featured in ‘“Electronics
Australia’ (Sept. 1971). Complete kit includes transistors, PC
board, resistors, capacitors. g
Circuit and full details supplied. g,
Kit (not incl. box) $7.90

240V Power Supply $5.40

gtatg if required for pickup or tape

ead.

NEW TRANSISTOR 8 KIT SET

Special Purchase enables us fo offer this Kit Set at
$24.00 '

e Complete kit of parts with circuit and
full instructions.

e Eight transistors.

e Magnavox 5X3 speaker gives ex-
cellent fidelity.

e High sensitivity, suitable for city or
country use. g

e Heavy duty battery for economical
ration. ; !

odern design, plastic cabinet with

old trim.

e Dial calibrated for all States.

0
[ ]

DIMENSIONS
9" x5’ x 3" deep

e Available in colours of off-white, red, black. \
Post: NSW, $1.25; Interstate, $1.75.

NEW SILICON ALL TRANSISTOR
PA AMPLIFIER 25 WATT RMS

(FREIGHT EXTRA)

THESE AMPLIFIERS ARE SUITABLE FOR IN-
STALLATION IN CLUBS, SCHOOLS, RESTAURANTS,
FACTORIES, ETC., WHEREVER THE AMPLIFICATION
OF SPEECH OR MUSIC IS REQUIRED.

SPECIFICATIONS:

INPUTS. Two microphone and aux inputs with mixing
facilities and master volume control, aux input switching for
radio, phono or tage. TONE CONTROLS. Separate bass and
treble controls. FREQUENCY RESPONSE 20 to 20,000 Hz.
OUTPUT IMPEDANCE 8 to 15 ohms. The circuit incorporates
regulated power supply with switching protection for output
transistors. Circuit uses 23 silicon transistors plus 4 diodes.
DIMENSIONS 12%”’ x 415’ x 10"’ deep. Weight 14lbs.

NEW IMPORTED STEREO
TURNTABLE AND PICK-UP
' 3 speed turntable with ceramic
stereo pickup counter-balanced
tubular arm, $7.90. Base in teak
or walnut, $5.50 extra. De luxe
g:se $8.50 Post 50c or $1.00 with

se.
Turntable and motor separate ..$4.50
Pickup arm and cartridge . ...... $3.50

At last a breakthrough in the cost for high
quality portable radio transceivers of the
walkie-talkie hand-held type. We are
introducing and offering for sale a fully
PMG approved

MIDLAND

1 WATT TRANSCEIVER

for 27,240KHz operation with switch
rovision for two additional channels,
one call signal, background noise
uelch control, battery voltage in-
dicator, steel case with separate cover,
good for five miles distance com-
munication under average field con-
ditions, with penlite cell-batteries for

ONLY $37.50 PER UNIT,
FULLY GUARANTEED.

Postage extra.

NEW INTERCOM KIT AS FEATURED
IN AUGUST E.A.

Complete Kit parts including two cabinets
and speakers as illustrated. 4 core cable
can be supplied at 25¢ per yard

$22.50 Post s0c

DOOR ALARMS ~ BURGLAR ALARMS

| — N

240V AC operation
$12.00

Post & Packing $1.25 extra
Buzzer $1.25 extra

240V AC operation

$16.00

Post & Packing $1.50 extra
Buzzer $1.25 extra

NATIONAL RADIO SUPPLIES

332 PARRAMATTA ROAD, STANMORE, NSW 2048

PHONE 56 7398
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LISTENING AROUND
THE WORLD

by Arthur Cushen, MBE

Expanded service from Radio Canada

Radio Canada’s service to Europe has operated with the increased power of
250KW from July. The station has also conducted tests with this power to other

parts of the world.

The introduction of two new transmitters has
enabled Radio Canada at Montreal to expand its
« services. It is now using as many as five frequencies
at the one time, as three old 5S0KW transmitters are
still being used. Listeners in the South Pacific will not
receive the signal on the higher power for some
months yet. .

During October further tests were carried out for
reception in Japan between 1015 to 1048GMT on
9625 and 11720KHz. Other frequencies observed
include 7140KHz at 2200 to 2230GMT and
6150K Hz from 0600 to 0630GMT.

Programs to Western North America are carried
for Deutsche Welle on 15165 and 11865KHz from
0158 to 0415GMT. Another new. frequency is 11845
which is used from 2158 to 2230GMT.

“Speaking to the World” was the theme of an
airmail postage stamp issued by the Canadian Post
Office ' recently to commemorate Radio Canada
International. The special stamp issue was to
coincide with the opening of CBC’s 250KW
transmitters at Sackville, New Brunswick. Early last
July the SOKW transmitters, which have been in
operation since the CBC International Service began
regular transmissions to Europe in February 1945,
were supplemented by the first two of five {SOKW
transmitters. These transmitters are scheduled to
carry the European Service transmissions. The
transmitters, supplied by the Collins Radio
Company, have many new features including 12
second tuning computer controlled scheduling and
unique protective devices.

NEW BOGOTA STATION

A new station at Bogota, Colombia, announcing
as “Radio Super”, has been heard on 6065KHz from
around 0630GMT till after 0900GMT. Signals are
very good in New Zealand. The station has typical
Latin  American music and plenty on
announcemenets in Spanish. Reception was first
brought to our notice by Chris Davis of Featherston,

Z, who received the signal in early September.
There is no information about this station in the
Summer Edition of the “World Radio Handbook”.
The frequency is allocated to HJJQ “La Voz del
Llano”. There i$ some interference from Buenos
Aires on 6060K Hz, which opens at 0900GMT.

RECENT VERIFICATIONS

DOMINICAN-REPUBLIC: Radio Cristal, Station
HIMI on 5010KHz using 1000 watts has confirmed
our reception with a letter by airmail. The
verification is signed by the Director General,
Elizardo A. Dickson. The station address is PO Box
949, Santo Domingo. .
PORTUGAL: Our verification from IBRA Radio,
which has studios in Stockholm, but transmitters at
Sines in Portugal, came in the form of a verification
card, pennant, schedule and covering letter. The
verification card is in orange with a view looking up
the transmitter mast; and on the reverse side there
are complete verification details for a report on
9660K Hz.

The station address for reports is PO Box 821, §
101, Stockholm 1, Sweden. The pennant is in two
colours of blue with a map of the world and a mast.
We first heard this station in the early 1950s,
broadcasting from Tangiers. They were interested to

receive a letter from former listeners as the station
had been silent for many years. Operations
recommenced on April 2, 1971, after a break of 11

years.

VENEZUELA: YVKB Radiodifusora Venezuela,
located at Caracas, has verified Chris Davis,
Featherston, NZ, with a friendly letter from the
announcer Raul Varela. YVQP which operates on
3365KHz, has been heard at 1000GMT by Chris
Davis. The station has confirmed reception with a
detailed verification letter signed by the Director,
Rodolfo Enrique Fuentes.

AUSTRIAN ARMY RADIO

The Austrian Army Radio, one of the lowest
owered stations operating on short-wave from

urope, has been heard on 6255KHz to signoff at
1900GMT. The power of the transmitter is only
IKW and though the station suffers from telegraphic
interference reception is fair. The station has the
callsign OYE21.

Our reception included a program of popular
English and continental music up to 1900GMT. At
this time full station identification and mailing
address was given in German. Then followed the
Austrian National Anthem and the station’s interval
signal was played three times before transmission
closed. The station has the slogan Schulungssender
Des Osterreichischen Bundesheeres, and has the
mailing address of Gussriegelstrasse 45, A-1100,
Vienna, Austria.

VENEZUELAN RECEPTION

Most Venezuelan stations open around 1000GMT
and during our summer months provide interesting
signals in the 90 and 60 metre bands,
3215 YVZV Ondas Panamericanas has been heard
at 1030GMT.
3275 YVMC Radio Mara signs on at 1000GMT,
3295 YVOG Radio Mar
3295 . YVOG Radio Trujillo heard at 1045GMT.
3365 YVQP Radio Puerto La Cruz opened at

1000GMT.

4840 YVOI Radio Valera received at 0945GM'T.
4880 YVMS Radio Universo opens at 0955GMT.
6120 YVSX Radio Angostura opens at 0900GMT.
~ Reception of these stations has been observed by
several New Zealand ‘readers including Chris Davis,
Featherston, Bryan Clark and Dene Lynburg,
Wellington, and the writer.

BOLIVIAN STATIONS

Interesting signals from Bolivia, which must be
one of the two hardest countries to hear from South
America (the other being Paraguay), have over the
last few months been reported by readers. One of the
interesting signals heard in August was that of CP70
on 4825KHz, broadcasting from Santa Cruz during
the revolt in that country. At the same time,
transmissions from other Bolivian stations provided
interesting reception in New Zealand.

Radio El Condor, which is heard around
0900GMT, reports that the station slogan is “La
Voz del Ferroviario”. Broadcasts have been received
on 6068KHz, but the nominal frequency is
6055KHz. The station lists its address as Casilla
No 620, Oruro, Bolivia.

“Sweden  Calling DXers” reports that
Radiodifusor Pirai, at Santa Cruz della Sierra, is
audible around 1000GMT on 9607KHz. This 31-

Notes from readers should be sent to Arthur Cushen, 212 Earn Street, Invercargill, New Zealand. All
times are GMT. Add 8 hours for WAST, 10 for EAST, and 12 hours for NZ.

metre band outlet seems to give a better chance for
distant reception than 3320KHz, which was in use
until now.

ALGERIA ON 9660KHz

A new high-powered transmitter which recently
came into operation at Algiers has been heard by
John Mainland of Wellington, NZ, on 9660KHz.
The station, heard around 2010GMT, had news in
Arabic at 2015 with signoff at 2055GMT. There is
some interference on the frequency from IBRA
Radio and VLQ9. This new 120KW
transmitter brings the total of short-wave
transmitters operated by Radio Algiers to eight. The
station says they have no plans to start broadcasts in
English and Spanish though these languages were
heard during the test transmission. This new service
is beamed towards South and South-East Africa.
During the test period the station has also been using
15340, 15395, 15410 and 15430K Hz.

BRUNEI SCHEDULE

Brian Dodgson, Darwin, reports in “ARDXN"
that Radio Brunei is currentiy being heard, with good
signals on 7215KHz for the evening broadcast
period from 0800-1430GMT and again for the
morning service from 2300-0300GMT. The present
schedule for transmissions on 4865, 1240 and
1100KHz is: Malay 2200-0600GMT, 1100
1215GMT, and 1230-1430GMT; Iban and Dusun,
1215-1230GMT.

An alternative service is carried on 7215, 970 and
895KHz with * English 2258-0030GMT, 0300-
0500GMT and 1200-1430GMT;  Chinese 0030-
0300GMT and 0800-1100GMT; and for Ghurka
Forces 1100-1200GMT.

FEBC KOREAN STATION

Some months ago we reported that the Far East
Broadcasting Company relay station at Okinawa,
which carries transcribed programs of a gospel
nature to the Far East on medium wave, would have
to close when the Okinawa area was handed back to
Japan.

“SW DX Guide” now reports that the station will
be re-established on Cheju Island, off the coast of
South Korea. The station will broadcast in Chinese
Korean and Japanese and will use the power of
250KW. Religious broadcasting stations are not
licensed under the laws of Japan.

SERVICE

BILL TURNBULL offers you
service on Hi Fidelity equip-
‘ment tape Recorders, Com-
munication Receivers and
Electronic Test Equipment.

25 years experience
All work guaranieed

BILL TURNBULL

11 ELLALONG ROAD,
CREMORNE, N.S.W. 90 4825

ELECTRONICS Australia, November, 1971 133



from WARBURTON FRANKI

ELECTRO-RAK

v
AUSTRALIAN
e

MADE

| EQUIPMENT
i RACKS

B  Australian made to precision engineering
tolerances.

B Modular Construction — you design the
configuration around a wide range of
compatible modules.

B A Multitude of Accessories — including
panels, panel chassis, chassis slides,
blower cooling unit, castors, handles,
locking doors, desk unit and equipment
mounting brackets.

M Your wide choice of professional paint
finishes — tones with any decor.

B Off - the - shelf delivery of standard
modules.

B Custom modifications are available.

® BRISBANE 51-5121 ® HOBART 23-1841 ® LAUNCESTON 31-3300
® MELBOURNE 69-0151 @ NEWCASTLE 61-4077 @ SYDNEY 648-1711
@® WOLLONGONG 2-5444

WF 1373
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VUNC CLOSES DOWN

The Voice of the United Nations Command
which has broadcasts in Korean for the past 10
years, is reported to have closed down. Broadcasts
originated from Deragawa on Okinawa and the
station has closed because of the pending return of
the area to Japan. It is understood that relays of the
service from stations in Korea have also ceased.

NEW IRISH STATION

Tenders have been invited by the Eire Government
for the building of a medium wave radio station at
Connemara. Work could start this winter on a 4-acre
site at Derrynea. There will be three studios, control
rooms and offices. At Bealadangan, three miles
away, will be a 300ft mast and a small control block.
The name will be Radio’ Gawltacht. All programs
will be in Irish. The station will be on the air late next
year.

NEW INDONESIAN SIGNALS

Radio Republik Indonesia, Djakarta has been
heard on the new frequency of 9795KHz at
1100GMT. Our reception included light music from
the Djakarta studios, and at 1116GMT full
identification was given including reference to the
National program. The station has also been
observed at 1230GMT carrying the same program
ason 7175KHz.

“Sweden Calling DXers” says RRI Padang has
been noted on the new frequency of 4760KHz at
1400GMT. Another Indonesian station was heard
on 4695K Hz at 1430-1715GMT at poor strength.

Radio Republik Indonesia has been heard with an
English transmission on 11720KHz. The reception
of this program has been at 0900GMT.

WVUR NEW HEBRIDES

Recently we gave details of a new medium-wave
station for the New Hebrides, supplied by the ORTF
at Noumea. This station will have the power of 1IKW
and operate on a frequency near 1400K Hz.

This will be a new country for many listeners, but
for the writer it will not be so. We first heard the New
Hebrides on medium-wave during World War 11
when the American Armed Forces operated WVUR,
from Espirito Santo. The station was using
1045K Hz and carried the programs of the American
Expeditionary Forces. Due to war time restrictions
our letter from the station did not contain any
technical information.

FLJI’S MEDIUM WAVE STATIONS
Some new transmitters have recently been put into
service on medium-wave in Fiji. The current list of
stations is as follows:

KHz Location Language
560 Suva English
640 Lautoka English
680 Labasa English
710 Suva Fiji-Hindi
810 Labasa Fiji-Hindi
890 Lautoka Fiji-Hindi
930 Sigatoka  Fiji-Hindi
1210 Sigatoka English
1320 Rakiraki  English
1470 Rakiraki  Fiji-Hindi

JAPAN’S GENERAL SERVICE
Radio Japan broadcasts a general service from
Tokyo, for 24 hours a day with news in English
every hour. The following schedule is now in
operation:

TO ASIA
GMT KHz
0100-0630 17880
0700-0930 15195
1000-2130 11815
2200-0030 15195
TO EUROPE
0100-0530 15300
0600-1130 17855
1200-2130 9560
2200-0030 9735
TO NORTH AMERICA
2200-0030 17785
0100-0530 15105
0600-1830 9505
1900-2130 15105
NIUE TO BOOST POWER.

Radio Niue which has the callsign ZK2ZN and
operates on 5500KHz is to have an increase in
power. The station has used 200W since it
commenced to operate in August 1967. The schedule
includes a transmission from 0500 to 0800GMT,
and this has been heard in New Zealand. Niue time is
11 hours behind GMT and the transmission is
actually dated the previous day when received in
New Zealand. °

BROADCAST BAND NEWS

CYPRUS: Test transmissions from Radio Monte
Carlo’s new 20KW relay station at Cyprus are still
being received. The station has been observed on
1232KHz with a popular music program up to
1900GMT. The identification is given in French and
Arabic, with the frequency and mailing addresss for
reception reports. This is followed by the Monte
Carlo interval signal, which is the same as used by
Trans World Radio, before transmission ends at
1902GMT. Radio Monie Carlo has the mailing
address of PO Box 128, Monte Carlo, Monaco. By
1973 Radio Monte Carlo hopes to increase the
power on this frequency to 600KW, and the station
will be serving listeners in the Middle East and North
Africa with commercial programs mainly in Arabic.
ALBANIA: Radio Peking recently established a
very high power relay station in Albania on
1214K Hz. English 'programs observed at 1830GMT
are a direct relay of Radio Peking programs beamed
to Europe. Reports should be sent to Radio Tirana,
Albania, from which verifications have been received.
INDIA: Further new transmitters have been put into
service by all India Radio. One of these, located at
Leh near Kashmir, some 10,000ft up in the
Himalayas, has the power of 100KW, and is on
1050K Hz. Alok Das Gupta, Calcutta, writes that the
station we have been hearing with All India Radio
programs on 530KHz is not a new one, but is a
frequency change. This transmitter is located at
Jodhpur and was formerly on 820K Hz.

NEW ZEALAND: Radio Otago, Station 4XO,
broadcasting from Dunedin is to commence
operation next month on 1210KHz. According to
information from the station they will use two l%(w
Marconi transmitters in parallel. The transmittin
aerial will be a single non-supported tower of 150

located at High CIiff, .4 miles on the city side of the
Erescnt NZBC aerial site. The station will operate 24
ours a day and has the mailing address of PO Box

322, Dunedin, New Zealand.
PAPUA/NEW GUINEA: According to advice from
the Australian Broadcasting Control Board three
new 2KW medium-wave stations came into
operation on August 14 in Papua/New Guinea.
These stations are 9GR Goroka 900KHz, 9LA Lae
670K Hz and 9MD Madang 860K Hz.
IRAQ: “New Zealand DX Times” reports that
Baghdad Radio has begun a new commercial radio
service, the “House of Peace™ radio (Huna ldha’ at
Dar es Salam) on 1090KHz. According to the Iraqi
Government this is the first commercial radio
operation in Iraq and will operate 16 hours a day.
HAWAII: A new station in Hawaii is on 1540KHz
with SKW. The station broadcasts from sunrise to
sunset (1600 to 0400GMT) and reception should be
E;)ssible at sign on. The station is operated by the
agadone Capital Corporation, Honolulu.
LIBYA: The Libyan Broadcasting Service now has
an English program on 1484KHz from 1600 to
2000GMT with English news at 1700GMT.

FLASHES FROM EVERYWHERE
NORTH KOREA: Radio Pyongyang has replaced
9540 with 951KHz for all its transmissions. The
station has been observed on this new frequency with
a program in Japanese 1000GMT, English at
1100GMT and Chinese 1200GMT. Other
frequencies used for the English program include
15150KHz at 1100GMT and on 6540KHz at
1900GMT.

MONGOLIA: Radop Ulan Bator has been heard by
John Mainland of Wellington, NZ on the
unannounced frequency of 8893KHz. The
broadcast was observed. at 1220 during a program
in English. Another frequency for Ulan Bator is
6384KHz; Fred Clements of Wellington, NZ has
observed this frequency at 1045GMT with a
program of folk music.

MALAYSIA: Kuala Lumpur has been heard by
John Corder, of Timaru, NZ, on 6175KHz opening
at 1100GMT. The station at this time has a program
in Mandarin. Another frequency observed is
11900KHz and on this channel the interval signal is
broadcast at 0820GMT, with announcements in
English.

TURKEY: Radio Ankara is using 9550 and
1519 KHz for its broadcast in English at 2200 -
GMT. A service in German 2100-2130 is carried on
the same frequencies. Radio Ankara is now issuing a
pennant with its verification card, and we also
received copies of their program magazine and
schedule.

PERU: Radio Continental, at Arequipa, which for
some months has been heard on 9455KHz to signoff
at 0600 with “Born Free” has now appeared on
9685KHz. Signals have been observed on this new
frequency around 1000GMT. )
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P.D. Sutherland N.S.W.

Find out how YOU can earn
BIG MONEY in the field of
Electronics. A better job with
greater prospects or — in your
own business full or part time.
Mail the Coupon TODAY to:

Technical Training International
955 Pacific Highway Pymble NSW
2073. P.0. Box 328 Chatswood
NSW 2067.

To: Technical Training International
955 Pacific Hy. Pymble NSW
2073.

Please send me your FREE
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NEW RH (Radio House)

RANGE OF MULTIMETERS
""HANDYMAN"’

CHECKED PACKED
& POSTED FREE

RH150 $11.50

Pocket-size 3%’ x 4%” X

MODEL RH-20 $13.95. Postage 50c

20,000 Ohms per Volt DC.

10,000 Ohms per Volt AC.
Specifications:

DC Volts: 0.25, 2.5, 10, 50, 250, 1000.
AC Volts: 10, 50, 250, 500, 1000.

DC Current, 50uA, 25mA, 250mA.
Resistance: 7K, 700K, 7M.

Decibels: —10, +22 (at AC/ 10V) +20,
+36 (at AC/50V). Upper frequency
limit 7KHz.

Batteries: Two 1.5V dry cells.

With overload protection $15.00.

1%,

Instruction sheet and circuit.

SPECIFICATIONS:

DC Volts: 2%, 10, 50, 250,
1000.

AC Volts: 10, 50, 250, 500,
1000.

DC Current: .1, 25, 250mA.

Resistance: 20K and 2M.

Decibels: —20db, +62dB,
0.7KHz.

Capacitance: .0001, .01, .0025,
.25uF

MODEL RH-100 $39.75. Postage 75¢
100,000 Ohms per Volt DC 10,000 Ohms per Volt AC
e Overload protected by dual silicon diodes e Double-
jewelled + 2 per cent meter @ + 1 per cent tem-
perature-stabilised film resistors e Polarity
changeover switch @ Mirror scale e Instructions for
operation with circuit diagram.

MODEL RH-55 $20.00. Postage 50c

30,000 Ohms per Volt DC
14,000 Ohms per Volt AC.

Specifications:

DC Volts: 0.6, 3V, 12V, 60V,
300V, 1200V

AC Volts: 12V, 60V, 300V,
1200V.

DC Current: 60uA, 12mA,
300mA.

Resistance: 10K, 1M, 10M.

Decibels: —10dB +23dB.

Overload protected.

SPECIFICATIONS:

DC Volts: 0.6, 3, 12, 60, 300,
600, 1200 (100,000 / V).

AC Volts: 6, 30, 120, 300, 1200
(10,000 / V).

DC Current: 12A, 300A, 6mA,
60mA, 600mA, 12 amps. AC
Current 12 amps.

Resistance: 20K, 200K, 2M,
20M.

Decibels: —20 to +17, 31, 43,
51, 63.

Accuracy: DC +3 per cent.
AC + 4 per cent (of full

scale).

Batteries: Two 1.5V dry
cells, size AA, “Eveready”
915.

50,000 Ohms per Volt DC.

10,000 Ohms per Volt AC.

Specifications:

DC Volts: 0.25, 2.5, 10, 50, 250,
500, 1000.

AC Volts:
1000.

DC Current: 25uA,
50mA, 500mA.

Resistance: 10K, 100K, 1M,
10M.

Decibels: —10 +62dB.

Accuracy: DC +3 p.c., AC
+4 p.c. (of full scale).

Batteries: Two 1.5V dry
cells. Overload protected.

10, 50, 250, 500,

5mA,

MODEL RH-80
$18.00 Postage 50c.

20,000 Ohms per voit DC.
10,000 Ohms per volt AC.

Specifications: DC Volts, 0.5, 2.5, 10,
50, 250, 500, 1000. AC Volts, 10, 50, 250,
500, 1000. DC Current: 50uA, 5mA,
50mA, 500mA.

Resistance: 5K, 50K, 500K, 5M.
Decibels, minus 10 plus GMB Ac-
curacy, DC + 3pe. AC + 4pe (of full
scale), Batteries, two 1.5V dry cells,
size AA, “Eveready" 915. Overload

- UNIVERSAL

mnunu\sunmn

MODEL SE-2508
SIGNAL INJECTOR

protected by dual silicon diodes.
Mirror scale. Double-jewelled + 2pc
meter. 4+ 1pc temperature-stabil-
ised film resistors.

Price $9.75 (incl. postage)

RADIO HOUSE PTY. LTD.

306-308 PITT STREET 61-3832 26-2817
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WHAT IS PHASING? Can you give me any
information about the musical effect known as
“phasing”? Have you ever published any circuits
which would do this? I believe the signal is °?lit, one
half is slowly delayed and advanced, then
recombined with the (A.B.,
Murrumbeena, Vic.)

original signal.

@ Phase modulation can be achieved in a variety of
ways, some of them mechanical. Mechanical systems
involve such items as rotating capacitors, rotating
transformer elements, or rotating loudspeakers. Onl
a limited amount of phase shift can be obtained wi
purely electronic means. An electronic phase
modulation unit was described in our issue of March
1969, in an article entitted “Organ Tremulant,
Vibrato”. Project reprint material for this can be
obtained from the Information Service for the usual
fee. (File No 1/EM/21.) A rotating loudspeaker
system is described in the September, 1971 issue.

BATTERY TO MAINS CONVERSION: I have
two old portable battery radios, and should like to
build at least one mains supply for them. Do you
have a circuit on file, and what is the cost of
construction? It is good to see that EA has at last
covered the heavier rock and ‘‘Pop” music in the
record reviews. Keep up the excellent standard of
selection, but perhaps you could find a reviewer who
would appear more at home in this field. (LR.,
Horsham, Vic.)

Q'The article “Power Supplies for Transistors and
Portables” published in the November, 1964 issue
should provide you with the information you need
for operating your battery portable from mains
supply. A project reprint is available for 50c (File No
2/PS/14). We wonder what caused your comment
about our rack and pop reviews. Gil Wahlquist, who
writes these reviews, is one of the best known
reviewers of this type of music in Australia. and not
only has he reviewed rock and pop in the Sydney
“Sun-Herald” for some years but also he has been a
national judge of the Hoadley-2SM Battle of the
Sounds. If you care to make any specific criticisms,
we will pass them along to Mr Wahlquist for his
comments. Concerning the cost of construction of

"ELECTRONICS AUSTRALIA"

AS a service to readers "Electronics Australia

NSWERS TO
CORRESPONDENTS

our projects, we have said many times in these
columns that we are not. in a position to advise on
prices. Such information is readily available from the
various supg]iers of components who advertise
regularly in the magazine.

KHz AND METRES: Can you tell me the
difference between KHz, MHz and metres, and how
to convert one to the other? Have you ever published
simple circuits for the following: a low-power
amateur-band transmitter — simple short-wave
receiver, solid-state — simple transistor amplifier —
transistor receiver built around an IC? What is the
lowest age for obtaining an amateur licence? Where
do I go for the tests? lﬁave enclosed a circuit for an
electronic organ for your “Reader Built It” section.
Congratulations on a good magazine. (P.V.,
Morwell, Vic.) 7

@ KHz and MHz ga.lso Hz) are a means of
expressing frequency of operation, or the number of
times any regularly r:{)cated cycle of operations will
occur in one second. Hertz (Hz) is the basic unit, and
IHz means that the sequence will occur once every
second. KHz means thousands of Hz and MHz
means millions of Hz. What we know as radio waves
have a frequency from a few KHz to thousands of
MHz. Audio frequencies (those which the human ear
is capable of distinguishing) vary from about 20Hz
to something over 20KHz for a person with good
hearing. The term metres, when applied to radio
waves, means the wavelength, or the distance
between successive peaks of the signal. Frequenc
and wavelength are related by the formula L = d/{
where L = wavelength, d = distance travelled per
second by radio waves(300x 10°metres/second), and
f = frequency of operation in Hz. Provided you
know either frequency or wavelength, you can
calculate the other, using this formula. The chapter
entitled “Radio Transmission” in ' our Basic
Electronics Course provides useful background on
the subject. A simple stereo amplifier using
transistors is the 3-plus-3, described in the August,
1968 issue (File No 1/SA/28).

We have published numerous circuits for amateur
use, and project reprints for most of these can be
obtained through the Information Service for the

(1) Project

INFORMATION  SERVICES

is able to offer

usual 50c fee. However, we suggest you obtain your
amateur licence first before attempting to build and
operate a transmitter. For receivers we suggest the
All-Wave series published over the period August to
December, 1967. The series started with the fairly
simple All-Wave Three and progressively built up to
the All-Wave Seven, incorporating many useful
features (File Nos 2/SW/42-3-4-5-6). A simple
broadcast band receiver using an IC was published
in the Agril, 1969 issue (File No 3/MC/1). A person
cannot hold an amateur licence until they have
reached the age of 15 years. However, a younger
person may sit for the examination, and if successful,
he or she can apply for the licence on reaching the
qualifying age. We suggest you contact the
organsiers of the WIA Youth Radio Scheme in your
State. Write to Youth Radio Scheme, WIA, PO Box
36, East Melbourne, Vic 3002.

The examinations for amateur licences are
conducted by the Radio Branch of the Postmaster-
General’s Department. Write to the Radio Branch in
Melbourne for information concerning the dates the
examinations are held, and for sample papers.

Thank you for the circuit submitted for “Reader
Built It”. We now call this “Circuit and Design
Ideas”. If suitable for publication it will be used in a
subsequent issue, and appropriate payment made.

DAMPING FACTOR: The author of “Damping
Factor in Hi-Fi Audio Amplifiers” in the August
issue makes a number of serious errors. The most
significant is one of omission. The writer fails to
mention that moving coil loudspeakers have a, voice
coil (DC) resistance which is typically 80 per cent of
the nominal impedance. Clearly there can be little
‘advantage in having a damping factor greater than
five or so. The second major error is that the article
treats the output coupling capacitor as if it was a
resistance. A capacitor is not a dissipative element,
An amplifier with a reactive output impedance can
behave in a distinctly different way from one with a
resistive output impedance, when connected to a
loudspeaker. (G.T., Killara, NSW.)

@ The point you raise about voice coil resistance
1s a legimate one, which would undoubtedly have
been well known to the author. The technical “chip

reprints, metal work dyelines, photographs, printed wiring patterns and
other filed material to do with constructional projects and (2) A strictly
limited degree of assistance by mail or through the columns of the
magazine. Details are set out below:

PROJECT REPRINTS: These cost 50c per project. Prior to December
1969, circuits and diagrams only are available. From December 1959
onwards, complete articles are available. No material can be supplied,
additional to that already published. Reprints can be supplied more
speedily if they are positively identified and not accompanied by technical
queries. Material not on file'can normally be supplied in photostat form at
30c per page.

SUBSCRIPTIONS, BINDERS, HANDBOOKS etc: These are handled by
seperate departments. For fastest service, send separate orders to the
departments concerned.

PHOTOGRAPHS, METAL WORK DRAWINGS: Original photographs are
available for most projects. Price: $1 for 6in x 8in glossy print. Metal work
dyelines are available for most projects. Price: $1 These show dimensions
and positions of holes and cut-outs, buk give no wiring details.

PRINTED WIRING PATTERNS: We can supply negative transparencies,
actual size. Price: 50c. We do NOT deal in manufactured boards. These
are available from advertisers

BACK NUMBERS: As available. On issues up to six months, face value.
Seven months to 12 months, face value plus 5¢. Thirteen months or older,
face value plus 10c. Postage and packing, 10c per issue extra. Please
indicate if a PROJECT REPRINT may be substituted if the complete issue
is not available.

©

REPLIES BY POST: These are provided to assist readers encountering
problems in the construction of our projects published within the last two
years. Note, particularly, that we cannot provide lengthy answers, or
undertake special research or modifications to basic designs. Charge:
50c. Inclusion of an additional fee does not entitle correspondents to
special consideration.

OTHER QUERIES: Technical queries outside the scope of ‘‘Replies by
Post” may be submitted without fee and may be answered in the magazine
at the discretion of the Editor. Technical queries will not be answered by
interview or telephone.

COMMERCIAL EQUIPMENT: ‘“Electronics Australia” does not maintain a
directory of commercial equipment, or circuit files of commercial or ex-
disposals equipment etc. We are therefore not in a position to comment on
any aspect of such equipment

COMPONENTS: “Electronics Australia” does not deal in electronic
components. Prices, specifications etc should be sought from appropriate
advertisers or agents. :

REMITTANCES: These must be negotiable in Australia. Where the exact
charge may be in doubt, we recommend submitting an open cheque,
endorsed with a suitable limitation.

POSTAGE & PACKING: All charges shown include postage and packing,
unless otherwise specified !

ADDRESS: All requests for data and information’ should be directed to the
Assistant Editor, “Electronics Australia”, Box 2728, GPO Sydney, NSW,
2001 — (10/71)
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MINIMUM ORDER VALUE $2.00. POSTAGE 25¢ ANY
QUANTITY

ZENER DIODES

RD51C 51v

RD16C 16v

RD19C

RD24C 24v We offer our apologies for any inconvenience caused by
Sgégc mail order delays due to our move to larger premises at
RD35D Croydon.

BZY24

DIODES AND RECTIFIERS
IN 604 400PIV 0.6A

TO1 PNP (AC128) 40c IN 606 600PIV

TO5 NPN (2N697) 40c IN 1343 100 PIV

TO36PNP (ADZ11) 1.90 IN 3838 50PIV .15A

TO3 PNP (ASZ17) 1.00 IN277 125 PIV .1A (0A91)
TO3 PNP . SD 34 75v  90mA
TO3 PNP . SD 34 75v  90mA
TO5 PNP AS 540 400 PIV .75A

TOS5 PNP 300 PIV .75A
Ov TOS PNP A gee

6

40v TO33 PNP - 40c

50v TO33 NPN (BFY50) 40c
35¢

1 T i TRANSISTORS

28C50 SIL TOS5
28C97 SIL TOS
25C182 SIL MICRODISK
2SC183 SIL MICRODISK
25C184 SIL MICRODISK
28C267 MICRODISK

(ASY76-0C72) 36¢
- 35¢

= 35¢
cms =
OC2l

SUPER SPECIALS 182151 =
PNP Transistors, new and guar- (BCZ12) 35¢
anteed but unmarked. (BCY33) 35e
Types BC177 and BC178 10 (BCY34) 38c
mixed for $1.50 post 15c.

FAIRCHILD PNP

i 10 fo
l?é‘é'séiii' 122.5 - 2N3072 TO5 PNP

2N3073 TO 18 PNP

2N3110 TO5 NPN

2N3250 TO18 PNP

2N3252 TO5 NPN (BFX89)
2N3301 TO18 NPN

2N3326 TO5 NPN (BFX61)
2N3503 TOS5 PNP

2N3504 TO18 PNP (2N2904A)
2N3564 TO5 PNP (BFX43)
2N3671 TO5 PNP

2N3672 TO18 PNP

DISPOSALS DIVISION—95-97 Regent St., Redfern, N.S.W.
Phone 69-5922

SALES DIVISIONS—103 Regent St., Redfern, N.S.W. 2016
Phone 69-5922
718 Parramatta Rd., Croydon, N.S.W.
2132, Phone 797-6144

PLEASE SEND MAIL ORDERS TO CROYDON
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on his shoulder™ which caused him to write his brief
article was that amplifier manufacturers establish a
figure for output resistance in the middle of the audio
range and let it be assumed that the figure applies at
the lower frequencies also. We did not get excited
about the point you raise because we knew that it
had been covered in George Tillett’s article on
“Choosing An Amplifier”, which we already had set
up in type. It appears on page 76 of the September
issue. Incidentally, George Tillett sets a target figure
of not less than 20, which would support Ron
Cooper’s dissatisfaction with the kind of figure you
are prepared to accept. In regard to your second
point, undoubtedly a long lpaper could be written
about the implications of a capacitive output
impedance, and the possible effects o?resonance with
transformers in electrostatic systems. However, the
author’s intention was not to get deeply involved in
all this but simply to stress that the loudspeaker is
more able to pursue its own inclinations if, at the
frequency involved, it is isolated by a substantial
reactance from the low impedance point of the drive
circuit,

NOISE PROBLEM: While looking for a
particular article recently, I found that I had
apparently loaned or lost the relevant magazine. The
article concerned the construction of a circuit to be
connected in line with an AC outlet to eliminate and

(continued on page 143)

6V IGNITION . . . from page 77

between conventional and capacitor
discharge ignition. However, this feature is
somewhat of a mixed blessing because contact
resistance may develop in the plug pin
connections, so that the plug iiself can be a
possible source of unreliability.

The prototype was installed on a 1965 VW
1200. It is mounted on the firewall, adjacent to
the fan housing, on the same side as the
ignition coil. Since it is mounted in the air
stream to the fan intake, it runs quite cool. If
the unit is mounted in a conventional car it
should be mounted on the bulkhead, as far
from the engine as possible, and be protected
from possible water spray.

Brackets are needed to mount the unit to the
firewall. These can take the form of two flat
steel strips, 6in x lin, screwed or welded to the
back of the case. The unit is mounted by four
long screws (with nuts and washers) which
pass right through the firewall, into the
passenger compartment,

Spark plug and point settings were left as set
for conventional ignition. There seems to be
little point in deliberately increasing the spark
* plug gaps to obtain a better flame front — this
places a higher load on the insulation of the

RADIO: Unofficial history

My passion in amateur radio is known as
*contest capering”, and I have been at it more
years than I care to remember. Winning a two-
day contest requires a big effort, and even a
few minutes away from the rig can mean many
lost points. Being an old timer, I don’t last as
well as those in the prime of youth. Aches and
pains develop from prolonged sitting as a
contest wears on — and there’s always a
headache from the constant QRM.

Recently I was going great guns and really
piling up points but began to suffer from the
aforesaid aches, My modus operandi in the
radio shack at night is to have a small light that
shines only on the receiver and log book — the
rest of the room is in darkness. Hearing my six-
year-old daughter in the bathroom, I called to
her to bring me a glass of water and a
headache powder from the cabinet. This she
did and I gulped it hurriedly down. It seemed
to taste odd, but I was too busy to bother.

The contest dragged on and the headache
only got worse. at bedtime, my daughter came
in for a goodnight kiss. I asked for another
powder and again it tasted lousy, but I blamed
it on the dryness of my mouth. About one hour
later I began to feel queasy and light-headed,
and finally had to lie down on the divan in the
shack.

“Honey,” I called weakly to my wife, “you
still up?”

“What's wrong?” The voice from
bedroom was unsympathetic.

“I don’t feel so good — musta bin somethin’
I ate.” :

“Well it wasn’t dinner or supper 'cos you've
been too busy to eat”.

“I've only had a couple of headache
powders and it couldn’t be them™.

There were sounds of the wife hurriedly
getting out of bed. She appeared from the
bathroom, switched on the light and held out a
box of powders.

the

“There aren’t any powders. I forgot to get
some in”.

“Well, what are these?"”

**De-worming powders for the dog”.

“De — WHAT?"” Rage overcame my aches
and pains. I sat up and bellowed, *“That
flaming hound has more status round here
than the rest of the family. Since when does its
medication mix with ours?” I sank back
miserably on to the divan. “Get the doctor, I
feel lousy™.

“It’s 11 pm. You can ring him up at this
hour with a tale like that, but not me!™

The local GP is a pretty good friend of mine
so I dialled him. “—er Mac”, I said sheepisly,
“I've swallowed a couple of de-worm dog
powders. I thought they were aspirin —"

“You're on the booze —’

“No, no, no. It’s fair dinkum. I feel crook
and —”

A great guffaw echoed out from the headset.
"Li'sten, pal, you don’t need me, you need a
vet!”

“Very funny”, I said testily, “all I want to
know is —- well — will [ be OK?”

*“Ha, ha, ha. They’re a purgative, you know,
but they’ll probably do an old dog like you
more good than harm. Just ignore the
symptoms and carry on”.

I did carry on — all the next day — but not
in the contest. (A.S., VK4SS, West End,
Brisbane, QId.)

Readers are invited to submit contributions
to “RADIO: Unofficial History” and a
publication fee will be paid for those used.
Stories must be humorous and they must
be true. Letters must be signed and the
locale of the story indicated as a mark of
good faith. The Editor reserves the right to
rephrase contributions as necessary to
preserve uniformity of style.

coil, ignition leads and the distributor housing
and means that the settings have to be redone if

therc is need to change back to the
conventional ignition.
All ignition leads and spark plug

connections must be in top condition with
CDI, as the higher voltages will rapidly find
any weaknesses in the system and cause
misfiring. The author made up insulating
spacers to suspend the ignition leads away

from the fan housing and from each other to
avoid misfiring. The insulators clip over the
inlet manifolds and are made of a material
similar to Paxolin or SRPB (synthetic resin
paper board). These measures may not be
necessary if double-insulated high tension cable
is used. TVRS (television and radio
suppression ) ignition cables should be replaced
with standard cable if their resistance is much
above 20K per lead. fea)

Bandpass Filter at 455 KHz.
Input Impedance: 50-70 Ohms.

Audio output: 1 watt r.m.s. into 8 ohms.
Audio output impedance: 8 or 15 ohms.

144 MHz. DUAL CONVERSION AM RECEIVER KIT

SPECIFICATIONS:

Frequency coverage: 144-145 MHz.
Sensitivity: 0.3 uV.for6dB.S+ N/ N.
1st I.LF.: 144 MHz.; 2nd LF.: 455 KHz.

Varicap tuned VFO.

Kit includes all Capacitors, Resistors, |.F.'s, Pots, Switches and 14

Transistors.

Incorporates BFO and Noise Limiter.
Supply voltage: 9-16 volts; negative earth.

Front end uses TIS88s; |.F., Dual Gate Mosfets.
Complete with Instructions and pre-drilled and etched Circuit Board

Special Introductory Price $42.00

|5
SPECIAL:-115 watt 15 amp. 60 volt Silicon NPN Power Transistors $1.50 each
“: Come and inspect the full range of equipment and components at
WAYNE COMMUNICATION ELECTRONICS
757 GLENFERRIE ROAD, HAWTHORN, VIC,, 3122 Phone 81-2818
880 b see
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SOUND PROJECTORS

Cinevox Prefect and Harmour and
Heath 16mm in good working order.
240v operated, complete with speaker
and amplifier.

from $115.00

shape over 7/ 16-inch.

CIRCULAR SLIDE RULE
3%in diameter. Will do the same work
as the conventional slide rule. In.
struction book included.

from $1.25 each
Post 12¢.

NIBBLING TOOL
Cuts sheet metal like a punch and die,
trims, notches and cuts to any size or

ONLY $6.50
Post 74c.

P.M.G. TYPE TELEPHONES
Standard desk type with magneto bell
calling device. Range 30 miles. Uses
standard batteries at each phone. Any
number can be connected together on
single line.

$25.00
(2 TELEPHONE SETS)
30c¢. cartage to rail. Freight payable at
nearest attended railway station.
Please note we are now able to include
Va4 mile of twin telephone cable FREE
with each set of phones.

NIFE CELLS
1.2 Volt, fully charged, 4in x 3in x 1in 4
AH.

$1 each.
Post N.S.W. 25c. Interstate 35c.

3.6V 10AH, set of three batteries in
wooden holder, $7.50 per set or $2.50
per battery 1-2 volt 10AH.

Post N.S.W. $1.10; Interstate $2.72.

WALKIE-TALKIE TWO-
WAY RADIOS

P.M.G. Approved Citizen Band. 9
Transistor $55.00 per set of 2.

Post N.S.W., 74c.; Interstate 85c.

BATTERY CHARGERS
240 volt AC Input

Each battery Charger will charge

either 6 or 12 volt batteries.

2 amp without meter $15.75

2 amp with meter $17.75
Post N.S.W. 95c.; Interstate $1.20.

MINIATURE

ELECTRIC MOTORS
1% to 3 volts DC. Ideal for model
gm:ts, cars, planes, etc. Strong torque.
nly

P.M.G. TYPE KEY SWITCHES.
45c each. Post 24c.

VALVES

{ BRAND NEW
IN CARTONS

Special discount for quality

) 507 75 Ccveso  $1.501
65N7GT  95¢ 1H6G 30¢
8989 $1.00 832 $5.00

$ 5046 95¢  6AKS $1.50

) EF50 35¢  6X4 $1.00

' 5 $1.75  125K7 50c

) 54 VRS 25c$

h2x 2 75¢  VT4C 75¢4

) 6AGS 80c AUS $1.00

f 12AU7  $1.00 80 1.25
X61M $2.20 6AKSW  $1.59

CATHODE RAY TUBES

5BP1 $3.50, V16694/ 1 $2.95,
CV2184 $2.95.
PLEASE ADD POSTAGE
{ ON ALL ARTICLES

MINE DETECTORS
Ex A.M.F. with Instruction Book.
Complete in-wooden case. Ideal for
plumbers, councils for locating buried
pipes, etc. Freight payable at nearest
attended railway station. $39.00

ALTEC STUDIO
MICROPHONES
6398 Western Electric, top grade.
Original cost $250, |deal Broadcast
Studio, music recording. Church and
play recording, efc.
Fraction of original cost.
Price on application.

SPECIAL PURCHASE
TOP GRADE
RECORDING TAPES
Brand new, from well-known maker.
Sorry, we cannot divulge brand name.

7' x 2,400’ Mvlar in plain carton.
Only $3.50 ea. Post 35¢c.

SOLENOIDS
Plunger Type 12V 300MA. Suit
electric camera control, miniature
trains, radio. etc.
$1.25. Post 24c.
200 MA 24 volt, Vain push movement.
$1.25. Post 24c.

CONDENSER LENS
2'2in DIAM. 2in FL. $1.50 each. Or
$2.50 per pair. Post 24c.

ZOOM FOCUSING
MICROSCOPE
Battery and mirror illuminated. 900 x
magnification, complete with

dissectina kit slides, etc. $17.95.
Post N.S.W. 90c: Interstate $1.20.

pair. Same with black felt muffler,
$4.50 pair. :
Post N.S.W. 45c.; Interstate é5¢c.

$5.75
Post N.S.W. 95c.; Interstate $1.20.

Post N.S.W 95¢; Interstate $1.45.

i TEN CHANNELS
450 NecH W19 500 59 e TELESCOPES VHF TRANSCEIVER
2 30 x 40 with Tripod. Types TR 1934 100-125 MHz and TR1935
TRANSCEIVER 30 x 30, Power Coated Lens. 125-150 MHz. 28 volt DC operated AM
Brand New. $7.95 single crystal locks both TX and RX on
(2.way radio) R.C.A. America RT 68, it " ¢ch | complet ith
24 wolt, operated 10 watt output 38- $3.75. Post N.S.W. 95c; Interstate $1.45 SSTE FLCATE o9 S AV o
54MHz F.M. crystal locked. Trans. WITH TRIPOD $4.50 generator. $33.00
mitter and receiver using frequency 50 magnification with a CHASSIS PUNCH SET RECORDING TAPES
synthesiser in 100K Hz; step 10 channel 60mm coated objective lens. Five sizes: %-inch, %-inch,%-inch, 1. :
per MHz with power supply, mike, and With tripod. inch and 1%-inches. With taper TOP QUALITY, BRAND NE%OS'
headphonés. $45. 60c. cartage to rail. $26.20 reamer. b YRR TR 1 e
Freight payable at nearest attended S 4’ x 6007
railway station. As illustrated. $7.50 5 % 900°. ...
Postage $1.20; Interstate $1.45. Post, $1.15 5 %1800 Ll
TRANSCEIVER 7'% 1200
(2-way radio) 62 set, 12V, operation. BC221 i SELSYN MOTORS MAGSLIP T 0
Ideal Hams, etc. 1.6 to 10MHz. Crystal Frequency Meters. : “N'o' Gl s v 2l $5.25ea. | 7" x 3600° ........
locked or VFO controlled. 5 watt $55.00 i S NN 10S.
output. Complete with antenna, wer supply, accessories, etc., $35. CASSETTE TAPES
headphones and mike. $60. 30c. car- C60 $1.15; C90 $1.75; C120, $2.25
tage fo rail. Freight payable at nearest SMALL COMPUTER BINOCULARS " Post13c. 4
attended railway station. PANELS :
3in x 2in containing 2 valves, gty. of PRISMATIG. Coated Lenses. Brand | Crystal Earphone.......... 75¢
HEADPHONES resistors, etc. ":;”5°C°mp'°'e with case. Cassette head cleaners ...... $1.95
Low impedance moving coil fitted with ONLY 75¢. 8% 30
rubber muffler to reduce external Post 24c 7"25 id i Small Lapel Microphones, ea. $1.25
noise, Ifi:‘ted with ;:'ress to tlaflk, * 7:‘( adiiish Post 24c.
dynamic hand microphones. Ideal for
10 x 50 Pocket multimeters AC volts. 15-1000
use with all types of transceivers. $3.50 STEREO headphones, brand new. 12% 50 DC volts 15-1000. DC - current 150

milliamps. Resistance 100,000 ohms.
Price $6.95. Post 74c.

COLLINS TRANSCEIVERS
Auto-tuned 100-150MHz. 10 channels.

$65.00

HALF-INCH RECORDING

APE
Top grade 2400’ on 10V2" reels. Ideal
vldfo experimenting. Only $1.50 per
reel.

Post N.S.W, 45c.; [nterstate 75c¢.

TYPE S POWER SUPPLY

(240 V / AC supply for AT 5-ARB). Suit
most types of Disposal transmitters
and receivers. Outputs 250 volt, 10mA,

3000 TYPE RELAYS

P.M.G. 200 Ohms — 1,500 Ohm
Coils. $1.25 each. Post 24c.

BYER77 Mk. 1
Rack Mounting Tape Recorder ex
A.B.C. 772-15 ips. Full frack tested
$150.

550 volt 200mA, 300 volt 100mA. $30.

TELEPHONE WIRE
21 gauge copper, plastic covered. Ideal

TOGGLE SWITCHES
Brand new, 3 amp, 240 volr. S.P., S.T.
39c each or 10 for $3.
Add postage.

Microphone. Professional S.T.C. type
4017. $20.

Marconi Video Oscillator type TF885A
0-12 MHz. $75.

telephone or bell wire. 1,320ft coil of
twin, $7 per coil.

Cintel Oscillator and Electronic
Counter, type 388. $250.

A.W.A, SIG GENERATOR

Post N.S.W. 95¢c.; Interstate $1.45.

LAVOIE HETERODYNE

FREQUENCY METERS
10-100MHz. LAS $250.

100-500MHz. $350.

ADLER FREQUENCY ~
METER
100K Hz-20MHz. $175.

CO-AXIAL SWITCH

70 ohms, 4 positions.
Can be motor driven, completely

SPECIAL lucky dip valve offer, 15 new
valves in cartons for only $2. We
haven’t got time to sort them, so you
reap the benefit.

Post 75c.

UHF 140-300 MHz $65.00
Pye 4 Channel Crystal Locked
Oscillator, 1.5-30 MHz New. $25

waterproof, 70 ohms type connectors.
Housed in metal case 9in x 8in x 8in, $5
each.

Post N.S.W. 95c.; Interstate $1.45

CONDENSER LENS
1zindiam. 12FL. 50¢ each.
Postage 24c.

TRANSPONDER APX6

with Lighthouse Tubes. Can be con-
verted to 1200 MHz. $17.

WHEATSTONE BRIDGE
Top grade.
In Miltiples up to 1,000. $65.00.

4 DIGIT RELAY

COUNTERS
S?-VO" DC, suit slot car. Lap counters,
etc.

$1.25 each. Post 18¢c.”

ELECTRONIC COUNTER
(Austronic) 0-100KHz. 240V operated.
$150

Cossor Double Beam Oscilloscope
1035. Tested.

$150

Deitch Bros.

70 OXFORD STREET, SYDNEY 2010

SORRY, NO C.0.D.
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SIMPLE BUZZER . . . from page 89

the armature and contact, through the
electromagnet, and back to the battery.

Suppose, however, that at the instant we
turned the electromagnet on, contact was
broken. Current would stop flowing, the bolt
would no longer be magnetised, and the
armature would immediately spring back to its
rest position.

This is exactly what happens with the buzzer
— the armature breaks contact with the
contact screw, current stops, and the armature
springs back. But when it springs back, it
makes contact, and once more is attracted
towards the bolt. Contact is broken, and the
armature springs back. This process is
repeated hundreds of times per second, and
this movement, pushing against air in its way,
produces the audible *“buzz”.

Once set up, briefly touch the key. A
*buzz”, naturally enough, will indicate that the
buzzer is working properly. However, it is
more than likely that it will not work first time.
There are two things which will probably
require adjustment. One is the set screw for the
contact, and the other is the distance of the
blade from the bolt. First of all adjust the screw
with a screwdriver, holding the nut(s) with a
pair of pliers.

If this doesn’t work, then try moving the
blade closer to the bolt. If none of these work,
try adding another battery in series with the
other(s). If this doesn’t work, then there is
probably something wrong in your wiring.

Our buzzer worked quite satisfactorily down
to four and a half volts (three cells in series),
but was much better on a single six-volt lantern-
type battery (Eveready type No 509). It ma:
be necessary to go as high as seven and a half
volts, or even nine, but this is unlikely.

One final point we might raise about this
buzzer. You may notice, particularly if you
have moist fingers, that the buzzer gives you a
tingle when you tpuch certain parts of the
wiring. We can already hear the questions:
Where does this tingle come from? Is it
dangerous? What is the voltage and current?

We can assure you that it is not dangerous.

“HOT SEAT" ... from page 51

tubing for additional protection.

One pair connects to the primary circuit of
the ignition coil, the other pair to a short
flexible lead terminating in the player’s trigger
button.

The trigger buttons are simple affairs similar
to the types used beside hospital beds or
attached to slide projector control cables. A
refrigerator door switch (normally open type)
makes an excellent button, and may be housed
in a discarded plastic pill bottle,

Indicator lamps used in the prototype were
150mA, 6V ones with coloured “stop” and
“go” windows placed in front of them. You
may be fortunate to “score” a couple of
computer indicators, These may be equipped
with 24 volt or 50 volt lamps, which would
have to be replaced.

The last detail to attend to is the type of
housing for the electronics and battery. Any
large rectangular biscuit or chocolate tin would
be suitable, or a large cigar box. Even disposal
eqwmcnt cases may prove useful for this role.

hatever is used, the layout is not critical.

BIBLIOGRAPHY:

“What is Fatal Current”?
Australia”, Aug, 1969,
“Approval and Test Specification for Electric
. Fence Controllers”. Standards Assoc of Aust
AS C129 (1959). D

“Electronics

The current flow would be in the order of one
to 10 milliamps, and the amount of current at
which danger starts is over 10 milliamps,
according to electricity supply authorities.

The tingle you feel comes from the coil, or
more precisely, from the collapsing magnetic
field and the coil. What happens, briefly, is
this: When the contacts break, current from
the battery stops, and for an instant of time
there is no current flow, but there is still a
magnetic field around the core. Then this field
rapidly dies away. When this happens, we have
a changing magnetic field cutting across the
coil of wire.

This changing field cutting across a coil
“induces” an emf (electro-motive force) into
the coil. Believe it or not, this emf can be well
over 200 volts. In our buzzer, for example, we
know that it was well over 120 volts. How did
we know?

An easy but novel way to determine the
order of magnitude of the voltage is to use
miniature neon bulbs. (We understand that one
of our advertisers, Circuit Components A/asia
P/L, 460 Bexley Rd, Bexley, NSW, have neons
available for 30 cents each plus 25 cents
packaging and posting.)

Connect the neon in series with a 1000 ohm
resistor, and connect it acioss the buzzer, that
is, between the armature bracket and the
contact bracket.

Press the buzzer key, and note what
happens to the neon. It should be glowing
brightly. As it takes at least 60-70 volts to turn
the neon on, we can reasonably assume that
the emf induced is at least 60 volts. More neons
connected in series would also light up, until
the number of neons multiplied by roughly 60-
70 exceeded the emf induced. Our buzzer lit
two neons, but not three.

STEREO HEADPHONE
SPECIAL

$4.95

P&P 50c

Sinclair
PROJECT 60

W E e
b

Voo i soee

AMPLIFIER
$126.00

An aftractive alternative for
the enthusiast prepared to

WILLIS TRADING CO.

445 MURRAY ST.,
PERTH, W.A. -
21 7609

MAIL ORDER
Box X2217
G.P.O.
PERTH
6001

PLAYMASTER 132
TUNER AMPLIFIER KIT
40W PER CHANNEL

Bits all new semiconductors represent un-
beatable value, each unit being tested
ond guaranteed functional.

Pack NQ
BP.1

15 NPN silicon gen. purpose $2
industrial trans.sim.to BFY 51

BP2 50Germaniumgold bonded $2
diodes sim.to OAS5 -7 etc.

BP.3 40 Germanium pointcontact
signal diodes sim.to OA 70 $2

BP4 15 NPN silicon nlanar trans. $2
similar to BC107-8-9 etc.

BP.5 15 PNPsilicon mediumpower $2
transistors similar to 2N3703

BR6 15NPNsilicon medium power $2
transistors similar to 2N3704

BR7 40siliconlogic fast switching s 2
diodes

BP.8 15NPNsilicon fast switching $2
trans. sim.to BSY27 2N706

BR9 15asabove but PNP

$2

The above descriptions and numbers are
given as a rough guide to the type of
component only. Add postage onallorders.

Bits, RPO.Box 165, Spit Junction,2088.

Please note that we hbve 'revlsed our |
Information Service charges. See the
‘panel on page 137. »

BOY’S CRYSTAL SET KIT
Complete with plastic cabinet,
earphone and instructions.
$2.50 plus post 50c.

Extra — Add-on Kit. Convert
your crystal set to a one
Transistor Radio. .
$1.50 plus battery.

$23.80

SMALLEST RADIO KIT
IN AUSTRALIA

1.5/ 8in x 1-5/ 8in x 15/ 16in.

Uses 2 Silicon Transistors and

High Impedance Magnetic

Earphone.

5-Stage Reflex Circuit and

Ferrite Aerial.

Complete Kit with In-

structions $6.75. 35¢ Pack-

Post.

assemble these excellent
modules to make a stereo
assembly. Z.30 24 watt Power
Amplifier (2 required).
Stereo Sixty Control/ Pre
Amplifier PZ.5 Power Supply
Unit.

SINCLAIR PROJECT 60
. Package deal.

INTEGRATED

CIRCUITS

AUDIO
1 Watt, 2 Watt, 3 Watt, 5 Watt,
10 Wwatt, 25 Watt, 50 Watt,
RMS.

From $3.60 to $40.00.

PERTH ELECTRONIC PARTS CENTRE

CAPACITIVE
DISCHARGE
IGNITION
SYSTEM KIT

Suitable for cars, boats and

trucks. Increase  per-
formance, points and plugs
last longer.

All components including
ready wound transformer, 2-
silicon transistors and circuit
board. State whether neg. or
pos. earth required. $27.75.
Wired and Tested, $34.00.
Also E-A CDI Kit, $22.00,

P&P, 90c.

Batteries required: 2 Mercury
Cells Type RMé75.

TRANSISTOR RADIO KIT

6 Silicon Transistors and
complete with instruction

book, carrying case and
earphones.

Special Price .. $9.75
NVE@d L N i...$10.75

red;
Post and Pack, 75
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MARKET PLACE

Send your ads for this page on the form below

-/

5
FOR SALE

FOR SALE

FOR SALE

CRYSTALS for CB 27.240 and 26.785MHz, Yin pin,
miniature, $6 pair, post free. Shalley, 127 York
Street, Sydney.

VIDEO tape recorder, Shibaden type SV700, very
similar to unit depicted on page 30 of Sept EA, ex-
cellent performer, picture almost indistinguishable
from original, 1 hr and 15 min recording fime, had
only about 25 hrs use. Price $500. Circuits and
manual. Write VK6ES, 842 Canning Hwy, WA 6153.

FOR SALE — highly profitable radio, TV service,
rentals, sales business in Brisbane’s fastest
developing suburb — 1600 service regulars in;
creasing 40/ 50 pm unlimited potential — modern
freehold shop with accommodation — main highway
aosmon - $29,500 sav. Reply:— Radio ana TV, 33

arding Street, Petrie, Qld 4502.

MODEL traction engine full detail drawings $15 sef.
Bolton, 70 King Street, Sydney. Catalogue $1.65.

NEW crystal 500K Hz $5.85. Mercury vapour rect valve
83 $2.85. CRT 3BP1 $4.85. Heavy du?lcI switch
magnetic relay Rotax 24V $7.50. Pernscope ead 85¢.
Bendix remote control unit type MN-28C $5.85. Radio
valve 5763 $1.50. Transmitter valve 4-1000A by ‘Eimac
$48.00. Waltham Dan, 96 Oxford Street, Sydney.
Phone 31 3340.

MICRONICSior new, quaranteed MICRO Components

at MICRO‘})

SEMICOND CTORS — EM401 (IN4001) — 20c, OA91
— 20c, BC 107 —50¢c, BC 108, 109 — 45¢ ea AC127,128
— 60c ea, AC187, 188 — 75¢ ea, C106B1 — $1.50.

RESISTORS — carbon film, 2W, 5 per cem H?
stability, insulated cracked carbon with average fol
of 2 per cent. E12 values 10 — 10M 5¢ ea.

POLYESTER FILM CAPAClTORS subminiature
“GREENCAP’. Top quality. 100 .001, .0015,
-0022, .0033, .0039, .0047, .0056, .0082, .01, .015,
022 — 10c ea, 033, .039 — 12¢ ea, 047 056 14c ea, .068,
.082 — 16c ea, .1 —18c, .15 — 20¢, .22 — 22¢.

ELECTROLYTICS -- High s'abillfy, mmlature, single
ended, 25VW: 4.7uF — 15¢, 10uF 17¢, 25vF — 19¢,
47UF — 21c, 100UF — 24c¢, 200uF — 28c, 470uF — 38c,
1000uF —58c.

PRE-SET POTS — Miniature (10mm) top grade pc
board mount. Range 500, 1K, 2K, 5K, 10K, 25K, 50K,
100K, 250K. 500K, 1M, 2M only 20c ea. Post and pack
20¢c. Send 9in x 4in sae for catalogue. MICRONICS,
PO Box 175, Randwick, N.S.W. 2031.

COMMUNICATIONS receive Star 700 SSB and CW 3.4
— 29.7 MHz 7 bands plus 5 bands with 10 crystals,
speaker, headphone, in first class condition, 3-.years
old, little used, cash sale. Cost $548. Sell for half, $270.
G. Schollaert, 105 Fairy Street, Warrnambool, Vic.

HOBIPAK BOX 224 CARLTON SOUTH, 3053.

Transistors 2N1613 $1.93, 2N2926 Br 75¢, Yell $1.05,
Red $1.10, Gr $1.15, 2N3053 $2, 2N3704, 2N3705, or
2N3706 $1.33 ea, BC178 84c, BF Y51 $4, BSX20 $1.80,
MEG6003 45¢, MEB001 45¢, MEO413 45¢, ME Q463 45¢,
MES13 82c. Amplifier kit 10 watt $12. Resistors
carbon film 1/ 20W 38c¢, aW E24 6c, 2 and 1W éc
ea. Metal film MR30s 2 per cent 21c. Despatch 10c
per order. Capacitors tantalum ITT tags 38c,
ceramic 50VW 12c.
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MODEL railways. Ready to run and build it yourself
kits. Call or write for free literature on this fasci-
nating hobby. Please indicate if interested in HOor N
%auge PJP PRODUCTIONS, 15 Hamilton Street,

isborne, Vic 3437.

RETAILERS note. Agents for Lux. Rotel, Interdyn,
amps, Ditton, Onkyo, Seas speakers, Grace, Micro
cartridges and tone arms, Rofel, Stax headphones,
Micro, Connoisseur turntables, etc. Write or phone
for price list, M and G Hoskins Pty Ltd, 37 Castie
Street, Blakehurst, 2221. Phone (Sydney) 54 1464.

ELECTRONICS

Rustralia

o | enclose P. Note /Cheque for §. ...

e Tick the classification required

OPPORTUNITY TV radio service, no opposition,
progressive coun'ry fown, low rent, suit man wife, no
;Ias7k5?;§:mg value sfock 7000. Batlow, N.S.W. Phone

BACK issues Electronics Australia stocked, 50c each,
prompt service, post free. T. Weir, 56 O‘Connor
Street, Haberfield, NSW 2045. Phone 798 7569.
Wanted to buy copies also.

STEREO system — Sony 366, Dual 1209, Sinclair 60,
Goodmans 12in. in 12,500 cub. in cabinets, branJ
new. All accessories. $750 ono. Sydney 48 4740.

READER SERVICE

REPAIRS fo receivers, transmitters, construction
testing; TV alignment, Xtal conv, specialised elec-
tronic equip. Eccleston Electronics, 14éa Cotham
Road, Kew, Vic. Phone 80 3777.

TAPE fo disc service. Take advantage of W and G
Record’s professional experience when next needing
a tape tfo disc service. W and G Record Processing
Co, 185 A’Beckett St, Melbourne. Tel. 329 7255.

ELECTRONIC organ. Do not build yourself an organ
without first finding out about the superb Schober
(USA) Assemble.|t-Yourself Kits. Inquiries to
Schober Or an (Australia), 124 Livingstone Avenue,
Pymble, NSW 2073. (Mail only, please).

AUSTRALIAN Tape Recording Society offers tape
library, ‘“The Microphone’ journal, audio visuvals,
round robins, tapespondence, sales. Inquiries, PO
Box 130, Hornsby, NSW 2077. Please enclose large,
stamped envelope.

CLASSIFIED ADVERTISERS

USE THIS FORM FOR YOUR NEXT ADVERTISEMENT iN

‘ MARKET PLACE

To the Advertising Manager, ELECTRONICS Australia, Box 2728 G.P.0., Sydney. 2001

being full payment for . . ..

o Please insert the following advertisement in the

O FOR SALE OO WANTED [JREADER SERVICE [ POSITIONS

FREE!!! Catalogue of electronic components. Send
:'lg X 4in sae to MICRONICS, PO Box 175, Randwick,
W 2031.

lines at $1.00 per line.
(minimum 2 lines)

Please write in block letters with ink or ball-point pen.

Number of insertions .. .. .. ..
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READER SERVICE

WE SELL construction plans. TELEVISION: 3D
convertor, $25 camera, Kinescoping recorder, VTR,
color convertor. HOBBYIST: Electron microscope,
96-hour music system, voice typewriter, Morris code
to typewriter copier, transistorised teletype. TELE-
PHONE: Answering machine, pushbutton dialer,
phonevision, auto-dialer, telephone extension in your
avtomobile, legal connector. SECURITY: Micro-
phone jammer, voice scrambler, microdot
photography. Plans $5.00, air shipped from our USA
research labs. COURSES: Telephone engineering
$39.50, security electronics $27.50, investigative elec-
tronics $22.50. SUPER HOBBY CATALOGUE AIR-
MAILED $1.00. Payment accepted in dollars (Aus-
tralian, New Zealand or US). Don Britton Enter-
prises, Suite 28, 280 Pitt Street, Sydney, Australia.

TAPE news talking magazine. The voice of the
Recording Society of Australia, 1 hour playing time
— further information Jay, 5 lona Street, Black
Rock, Vic 3193. Phone (Melb) 99 4181.

WANTED

ROYCE disc recording equipment,
recorder. Gracie, PO Cavendish, 3408.

ANSWERS . . . 139

suppress external noise, etc. I believe the article was
in the January, 1968 edition, page 40, and called
“Beating the Noise Problem™. Is it possible for me to
obtain a copy of this issue or of the relevant article?
(S.P., Blaxland. NSW.)

@ You have correctly named the article, the page
and the issue. Stocks of the January, 1968 issue are
exhausted, but we can supﬁly a reprint of the article
}File No 2/AE/21) through the Information Service
or the usual 50c fee.

Pirox wire

from p

QUADRAPHONICS, TV: I'm writing because I
believe that, although disc recordings can be used for
recording quadraphonic signals on supersonic sub-
carriers, recordings of this type would surely not be

UNITED TRADE SALES

PTY. LTD.

TRANSISTOR V.H.F. CONVERTER
Tunable 108-136 Mhz Aircraft Band 1F.600Kc to
1000Kec. No connecting wires needed. 9V
battery, self.contained, just place alongside
broadcast radio.

Price only $14.65 plus 45¢ postage.

MULTIMETERS

Sensitivity Sensitivity

DC AC
C-1000 1,0000hm / V 1,0000hm/ V $6.75
CT 500/ P 20,0000hm / V 10,0000hm / V $17.00
370W/ P 20,0000hm/ V 4,0000hm/ V $51.75
AS.1000/ P100,0000hm / V 10,0000hm / V $34.50

Pack. and Post., 25c.

POLYESTER CAPACITORS—

-33 uF, 400 volts 10c each. P & P éc.
FERGUSON TAPE AMPLIFIER BOARDS
$3.00 each. Post. and pack. 30c.

LEO COMPUTER BOARDS

Average 10 transistors. Diodes capacitors and
resistors. Transistor leads 1inch long, all other
components with long leads only $4 each. P/ P
30¢.

SPECIAL—ERIE RESISTORS

5 per cent Hi stab 2 and 1 watt Mixed values
only $1.50 per 100. Post 30c.

CAPACITORS. Ceramic and Mica and
Polyester. Mixed values $2 per 100, P/ P 20c.
3,000 TYPE RELAYS

Large range. Only 50c each. Post. 15¢.
PIANO, 5-key switches, $1.00 each. Pack. and
Post. 25¢.

COMPUTER MODULES, contains 2 x 12AU7's
and 1pc resistors. 40c each. P&P 15c.

SILICON DIODES, 100 volt PIV—145 amps.
$4.50 each. P&P 25c.

Prices subject to alteration without
notice. All items PLUS POSTAGE.
280 LONSDALE STREET,
(Opposite Myers)
Melbourne. Phone 663 3815.

compatible with present cartridges which generally
roll off at about 20KHz. The high frequency sub-
carriers would be destroyed by the stylus which
would not be able to vibrate at such high frequencies.
It seems to me that quadraphonic discs should be
recorded so that the two rear channels can be
simulated in a similar manner to that described in the
April issue of “Electronics Australia”, or with a
simulator such as that manufactured by Sansui.
These records could be played on present equipment
with little more damage than present stereo records.
By using thin lightweight discs such as those being
manufactured by RCA in the USA (which weigh
only 90g whereas normal discs weigh about 135g),
manufacturers may be able to keep warp and surface
noise below present levels and keep this cheap and
converiient method of recording sound alive for
another 20 years or so. A word or two about the
television situation here in New Zealand. Our
government appears not to know what it is doing.
Announcements were made suggesting that we
would soon have a second channel. A week later the
committee investigating the courses our TV
development should follow, announced that we
should convert to colour before the Commonwealth
Games in 1974. As usual the Government does not
appear to know which course it should follow. By the
time this is published, the Government will probably
have chosen some other course that no one will like.
(T.H., Avondale, NZ.)

@ Thank you for your comments about the TV
situation in New Zealand. Australian viewers have a
choice of programs — four in the capital cities, plus
a couple of possible fringe services from adjacent
provincial areas. The introduction of colour
television is dependant on economic rather than
technical considerations. There is no reason at all
why present-day stereo discs should not be used with
simulated quadraphonic; in fact, that was mainly
what was in mind in the April issue. As to how discs
with sub-carriers would stand up to present-day
pickups, only time could tell. The wise person would
make sure that they were played only on a suitable
pickup, even if it meant buying such a pickup and
using only the main front channels for the time being.

TECHNICAL TERMS: I am a young reader of
your magazine and I particularly enjoy your “Home
Sutdy Course”. However, there are a few expressions

" which I do not understand. Among these are: FET,

bipolar and feedback. Could you please tell me what
they mean. (M.W. Geelong, Vic.)

@FET is an acronym for “Field Effect Transistor”.
This, and the other term. “bipolar”, refer to the type
and construction of families of transistors.
“Feedback” is the name given to the effect when a
portion of output signal is diverted and fed back into
the input of a device. This can be intentional, for
example im amplifiers, where “negative feedback” is
used to control, among other things, distortion. It
can also be unintentional, where a microphone is
placed too close to a speaker, and “positive
feedback™ causes a squeal to occur. All of these
terms will be more fully explained as you read on in
the “Home Study Course™.

DEAD LETTERS: We are holding the following
letters returned by the PMG's Department.

A letter addressed to Mr R. Pearson. Alderman
Avenue, Seacombe Garden, SA 5047 was returned
marked “Left Address™.

A letter addressed to Mr S. Webb, 23 Springfield
Avenue, Springfield, Tasmania, 7306 was returned
marked “Unknown This Address™.

Would the writers please contact us, giving details
of their present addresses. €]

NOTES & ERRATA

ROTATING SPEAKER (Sept 1971): Smith’s
Industries have advised us that alternative electric
clock motors are available, in case of shortage, for
the type QM25 mentioned in the materials list on
page 43. The types available are QM26 and QM65.
Electrically, the QM26 is identical to the QM 25, the
difference being the number of drive teeth on the
output gears. The QM®65 is a higher torque type. and
used in our application, will achieve the same
voltage/rpm figures. fEa)

“0XFORD"

RADIO CHASSIS—
INSTRUMENT CASE—
ENGRAVED & PRINTED PANEL

“MINI BOXES”
(Rluminium)

For metalwork or front panels
ALL stock from our store
PLAYMASTER 132
June-July T

PLAYMASTER 130
Jam. T

RESISTOR & CAPACITOR
Case Feb. 71

VHF POWER MATCH
Feb. 71

DELAHET MK HI
Jan-Feb-Mar 71

110/160 RECEIVER S/W
Aug. 70

240 COMM. RECEIVER
Jan.-Feb. 70

ALL TRAIN CONTROLS
Feb. & Mar. 67. Feb. 68
Mar. 71. Apr. 68. Apr. 71

MANUFACTURER OF
"CONTINENTAL' ELECTRIC
RANGES

HEATING SYSTEMS
PTY. LID.

19-21 The Boulevarde,
Caringbah 2229
Phone 525-5222

5 lines
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Get the measure of this meter—

it's got all the advantages of a
VIVM...with instant warm up

yoriisu
MODEL K-200

SPECIFICATIONS:

DC VOLTS (8 ranges)

RANGES: 0 TO 0.3, 1, 3, 10, 30, 100,
300, AND 1000V FULL SCALE.
INPUT RESISTANCE: 10 MEGOHMS.

ACCURACY: = 3% FULL SCALE.

AC VOLTS (8 ranges)

RANGES (RMS): 0 TO 0.3, 1, 3, 10,
30, 100, 300, AND 1000V FULL
SCALE.

RANGES (PEAK TO PEAK): 0-0.84,
2.8, 8.4, 28, 84, 280, 840 and
2800 FULL SCALE, FREQUENCY
COMPENSATED.

INPUT RESISTANCE: 10 MEGOHMS

KYORITSU Model K-200
...for a measure of value
the others can’t match

INPUT CAPACITANCE: APX. 50PF
IN 0.3V RANGE, APX. 35PF IN
OTHER RANGES.

TEST CORD-APX. 80PF

FREQUENCY RESPONSE:
25Hz~1MHz (0.3V RANGE)

=+ 0.5dB
20Hz~3MHz (OTHER RANGES)

+1 dB
ACCURACY: = 4% FULL SCALE
OHMMETER (7 ranges)
RANGES: Rx1/x10/x100/x1K/

x10K/x100K/x1M
MID SCALE: 102 (AT SCALE OF

JACOBY
MiTCHELL

.......... 26 2651 BRISBANE ... 28487

EEIGMIBER

A new standard of efficiency in voltage, current and resistance
measurement @ Instant warm up made possible by use of the
newly developed field effect transistor which is even superior
to a vacuum tube in loading characteristics ® AC current ranges
e Minimum circuit loading ¢ 10 megohm input resistance on
DC and AC means you can measure voltages accurately with
minimum load e Mirror scale and Knife Edge Pointer ® Peak to
peak scales with freq-response to 3MHz e Solid state e
Battery operated for use anywhere, anytime e Low current
drain on batteries, Built-in Battery Check.

PRICED AT A LOW

Plus Sales Tax

Rx1)
ACCURACY: *=3% SCALE LENGTH
DC CURRENT (8 ranges)
RANGES: 0 TO 30xA/300xA/1/3/10/
30/100/300mA
ACCURACY: * 3% FULL SCALE
AC CURRENT (8 ranges)
RANGES: 0 TO 30«A/300nA/1/3/
10/30/100/300mA
ACCURACY: = 4% FULL SCALE
GENERAL
METER: 80 MICROAMP =% 2%
WEIGHT: 3.5 Ibs )
DIMENSIONS: 5.1 x 7.7 x 4.4 inch

Distributed by:

30 2491 PERTH

,,,,,, . 536117 LAUNCESTON

JM/58-70
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40,000 TECHNICIANS

- CAN'T BE WRONG!

® More than 40,000 ambitious men have benefited
from A.R.T.C. training.

® Join this large number of successful men!
® Attain job security and financial reward.
® These can only be yours from:

AUSTRALIA'S

ESTABLISHED

ELECTRONICS COLLEGE

THE AUSTRALIAN RADIO & TELEVISION COLLEGE PTY. LTD.

e ESTABLISHED OVER 40 YEARS

OVER 15 FULL TIME STAFF TO ASSIST YOU

FULL NIGHT-CLASS PRACTICAL LESSONS
OR

e EXTENSIVE CORRESPONDENCE TRAINING WITH
SPECIAL PRACTICAL HOME-TRAINING KITS

Mail Coupon NOW @ You are invited to mail the coupon below which can be your first step
towards securing a job or business of your own with good prospects, security and big
money. A.R.T.C. will mail to you by return, at no obligation to you the big free booklet:
‘‘Careers in Radio and Television’'. This booklet will show you definite steps you
can take for a better job, how you can succeed in life. Post the coupon, phone or call NOW.,

 AUSTRALIAN RADIO . ek o
AND TELEVISION T png.  20° Bosive. Srien Now

Dear Sir,

COLLEGE © & Fiemsdamme my st sotoption, syu foe ok

PTY. LTD. . - NAME

E.S.&A. BANK BUILDING,

Cnr. Broadway and clt{ Road, Sydney, -
(Opp. Grace Bros). Phone 211-4244 (3 lines)

- ADDRESS

Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery.



