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I(mlu^on! 

Stereo hi-fi has come of age. National announces the intro¬ 
duction of the largest, most perfectly matched, most advan¬ 
ced stereo hi-fi equipment range in Australia. You can sit 
back and hear it at any of the new National authorised 
hi-fi centres . . . any unit, any combination. For addresses 
and free colour brochure, just fill in and send the coupon. 

^ TO HACO DISTRIBUTING AGENCIES 
PTY. LIMITED 

57 Anzac Parade, Kensington, N.S.W. 2033 

Please tell me all about the great new National Stereo Hi-Fi 
Equipment and where I can hear it. 

Name--- 

Address. 

Postcode 
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power 

lowcost, 
rectification 
to25ampsr 

with "Miniwatt" BYX21L I Series Silicon Power Diodes made in Australia 
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Licensed larrikins . . . 

Attention has been drawn, in this and other journals, to the abuse 
of privilege which has occurred on 27MHz, referred to in other countries 
as the Citizens Band. Understandably, local authorities have sought to 
avoid a free-for-all situation in Australia by restricting use of the 
equipment to those who have a genuine need for it. 

Licensed amateur operators have been among the severest critics of 
CB*ers. They accuse them of having no technical ability or ambition, 
no regard for the te^rms of their licence and no sense of responsibility—^to 
the point of being anti-social. 

By contrast, amateurs are often represented as being technically 
enlightened; public spirited and committed to observing the regulations, 
Such being the case, they deserve the full support and protection of 
licensing authorities against competition for their frequency b^ds. 

Nice sentiments, but I wonder how realistic they are? 

To be sure, many amateurs are true to the traditions of their hobby, 
but there is a disturbing minority which is not. Lately, there has been a 
spate of complaints about larrikinism in the amateur bands, particularly 
on VHF. Inebriated talk, “blue” jokes, coarse language and obscenity have 
characterised far too many QSOs. And, lest there be any mistake, the corn-* 
plaints have not been made by professional wowsers but by ordinary ama¬ 
teurs who object to this kind of stuff being overheard by their families. 

Confronted with loose talk in the amateur bands, there is a natural 
tendency to turn a deaf ear; to avoid saying anything that mi^t rock the 
boat. There’s a sense of loyalty to a fellow licensee and an unwillingness 
to take any action which would brand one as a P.M.G. pimp. 

I doubt that we can afford such sentiments any lon^r. The time 
has come for responsible amateurs to realise that the larrikins in their 
ranks are more than a mere personal embarrassment. They could all too 
easily turn out to be the feet of clay of the whole amateur image. 

People are asking why other amateurs don’t do something about the 
offenders; why the W.I.A. doesn’t do something; why the authorities don’t 
do something. All good questions, but here’s another one: 

How sincerely and for how much longer are the authorities going 
to safeguard the amateur bands, when they hear amateurs behaving in g 
way that they have already taken a stand against on 27MHz? 

The W.I.A. proposes to send an observer to Geneva to assist in 
presenting the case for amateur radio to the I.T.U. — an assignment that 
was filled by our late’ Editor, John Moyle, before his untimely death. Un¬ 
doubtedly, Australian amateurs should be represented at Geneva, But 
let’s have a care that the cause is not lost by the activities of a fifth 
column, right here at home! 

On the cover 

Television viewers, particularly in Sydney and Melbourne, have been intrigued 
by a recently installed facility, which allows highlights of sporting events to be 
instantly replayed at any desired speed, or analysed frame by frame. The 
equipment, which makes this possible, is the Ampex video disc recorder type 
HS-100. Pictured is the control console from which the unit is normally 
operated. How the unit operates is explained in an article beginning on Page 20. 
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Bnoaclwsy Electnonics inttDduces the new 

INSTRX HIR 
the largest HI R showroom in Australia. 

A visit to the new Instrol Centre is an 
experience that will satisfy the most 
critical hi-fi enthusiast. 
Hl-Ti, Accessories, Tape Recorders, 
Furniture.in fact the ultimate 
range available in one 
large modern Showroom. 
For those readers who are at present 
unable to see this exciting display 
for themselves, we suggest you 
ask for our free descriptive 
and illustrated Cabinet Catalogue, 
or our Hi-Fi Catalogue. 

for descriptive leaflet post coupon 
g Please include postage stamp. | 

I Name---..._: _ | 

I Address_| 

I_Postcode_I 
I □ Instrol Cabinets □ Hi-Fi Equipment | 

V.-- 

The Instrol Hi-Fi Centre 
Includes the largest possible 
range of Hi-Fi furniture — 

over 50 airrerent cabinets and enclosures are on display. 
Should you be unable to visit our new exciting Showroom, 
ask for our free descriptive Cabinet Catalogue. 
(Pictured above is the new ''Flamenco" Setting). 

Phone: 29-4258 

HI-FI CEISTTFE '''""loo."-*"' 
913 MDrkSt.(behA^en King & MarketSt.) 
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CBSTTfE 
91Q >t)rkSt.(between King & MarketSt.) 

FREE FREIGHT 

THE GREATEST 

SPECIAL OFFER 
I 

OF THE YEAR 

We at the new Instrol 
Centre will pay all freight 
charges on any amplifier, 
player or speaker sent to 
any State in Australia by 
Registered Post or Rail. 

I NOW country and interstate 
customers will pay no more 
than Sydney residents, be¬ 
cause the freight cost will 
be paid by Instrol Hi-Fi 
Centre. We regret that this 
wonderful offer 
unfortunately CANNOT in¬ 
clude player-stands, speaker 
enclosures or equipment 
cabinets. 

The Instrol range includes a wide 
variety of Player Stands and 

combination Amplifier-Player 
Cabinets. High quality perspex 

covers (clear and tinted) are also 
available, some hinged, others 

separate. In addition to our 
standard range, we can supply 

cabinets and perspex covers 
to your individual specifications. 

Grill cloth, innerbond, stylii, 
recording tape ... in fact all 

accessories are available 
ex stock. 

Wharfedale Unit-3, 
Goodmans Sherwood, 
Leak Sandwich. 
Just some of the 
magnitude of speaker 
systems on display. 
All major brands. 
Including Wharfedale, 
Goodmans, Instrol, 
Playmaster, Magnavox, 
Leak, Pioneer, etc. 

The new DUAL 1200 series Turntables 
are being demonstrated at our exciting new 
centre. Full range of other players also 
on display. 

At last .... A Tape Recorder Centre, with 
trained personnel to serve you. Choose from 

our wide range of Sony, Akai, Tandberg, etc. . 
All available for demonstration at the new 

Instrol Hi-Fi and Tape Recorder Centre. 

The Kenwood TK 250U - one of many 
Stereo Amplifiers being demonstrated. 
Perhaps you prefer something more elaborate, 
such as the Kenwood KA6000, Sansui AU777 
or Leak Stereo 70. Whatever you desire in 
Amplifiers or Tuners* our new Showroom 
will satisfy. 

You would never believe that so 
much Hi-Fidelity equipment 
was In existence until you visit 
our New Instrol Centre. 
All leading brands of 
Tape Recorders, Turntables, 
Amplifiers and 
Speakers, as well 
as the full range 
of famous 
Instrol Hi-Fi 
furniture — ail 
on display 
and 
demonstration 
under one 
roof. 
Pictured here is 
the Instrol 
"Queen Anne" 
Hi-Fi Setting. 
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Goldring 
Trendsetters in sound e 

Latest release, Swiss made precision transcription unitGL75 

Integrated transcription motor unit 
and arm, built to Instrument stan¬ 
dards of quality and appearance. The 
drive system is the unique Goldring- 
Lenco constant velocity 4-poie motor 
with conicai shaft coupled to the 
underside of the turntable by a 
knife-edged idler (automatically dis¬ 
engaged by the on/off switch, which 
is fully click-suppressed and also 
operates a turntable brake). 
The turntable is die-cast from non- 
ferrous material, weighs 9 lb and is 
dynamically balanced. 
Speed is confinuously variable from 

86-30 rpm and from 18-15 rpm with 
adjustable positive stops for the four 
standard playing speeds. There is 
only 0.2% change of speed for 10% 
mains voltage change. 

The transcription arm is the Goldring- 
Lenco L75 with knife-edge bearings, 
full balancing facilities, calibrated 
stylus pressure adjustment, and 
‘anti-skating’ bias compensation, it 
is lowered hydraulically by a lever 
fitted to the deck plate. Shock¬ 
damping mountings are supplied 
with the unit. 

Goldring 
‘800’ series 
free field 
stereo 

^ ^ / cartridge 
^ "'800; In this cartridge a very 

- lightweight tube of magnetic 
r material lies in a “free field” 
generated by a fixed source coupled 

10 a low mass diamond point. It 
features low mechanical impedance 
(tracks at 1 to 3 grams), screening from 
external hum fields, gold-plated contacts. 
Stylus is replaceable. Rivals finest in the 
world. Frequency response 20-20 kHz, 
compliance 20 x 10-6. 
800Et Using the same cartridge body as 
the standard model, an eiipticai diamond 
stylus is fitted. Compliance is sub¬ 
stantially increased resulting in brilliant 
linear, resonant free, performance. Fre¬ 
quency response 20-20 kHz, compliance 
30 X 10-6. 

GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 
N.S.W.: 443 K«nt Sydnvy. 29-5802. Vie.: 162 Pelham Street, Carlton. 34-5108. Qld.: 415 Adelaida Street, Britbane. 
2-3247. W.A.; 32 Nerthweed Street, Leederville. 8-4988. S>. Farhy ft Fahy Co. Ltd., 75-77 Wriqht St., Adelaide. 51-5117. 

From the ever-widening range of hi-fl equipment avaiiabie from Goidring. 
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NEW RELEASE! 

GOLDRING 800 ^SUPER E’ 
free field stereo cartridge 

...hand-crafted and tested for the most critical hi-fi buffs. 

The 800 series, as used by the BBC, has won 
wide acclaim for its outstanding performance. 

Now Goldring goes one step further with the 
800 ‘SUPER E,’ a cartridge capable of repro¬ 
ducing the complete dynamic range captured 
on your records. And, used with ancillary 
equipment having sufficient overload margins, 
it permits new peak loudness levels. 

What’s more each 800 ‘SUPER E’s’ perform¬ 
ance Is certified. Each one is accompanied by 
its own Individual Bruel & Kjoer Performance 
Chart and Serial Numbered Calibration Form. 

The 800 series is based on a very advanced 
principle; a very lightweight tube of magnetic 
material lies in a ‘free field’ generated by a 
fixed source coupled to a low mass diamond 
point. They feature low mechanical Impedance 
(tracking at %-2 grams), screening from exter¬ 
nal hum fields, gold-plated contacts, replace¬ 
able elliptical diamond stylus. 

SPECIFICATIONS: 

Frequency 
Response; 

Sensitivity; 
Separation: 

Load; 
Compliance: 
Effective Point 

Mass: 
Stylus Tip: 

Tracking Weight: 
Head Weight: 
Connections: 
Mounting; 
Vertical Tracking 

Angle: 

10 CP8-25 kc’s 
5 mV per cm/55 sec 
25 dB at 1 kc and nowhere 
less than 15 dB 
47 k-100 k ohms 
30 X lO-* cm/dyne 

Less than 1 mg 
Elliptical Diamond 
0.0008" X 0.0003" 
%-2 grms 
8 grms 
4 pins 
Vz" standard 

15° 

GOLDRING ENGINEERING (A’ASIA) PTY. LTD. 
N.S.W,; 443 Kanf Street, Sydney. 29-5802. Vic.: 162 Pelham Street, Carlton. 34-5105. Qld.: 415 Adelaide Street, Brilbane. 
2-3247. W.A.; 32 Northwood Street, Leedervilte. 8-4988. S.A. Farhy & Fahy Co. Ltd., 75-77 Wright St., Adelaide. 51-5117. 

FROM THE EVER-WIDENINQ RANGE OF HI-FI EQUIPMENT AVAILABLE FROM QOLDRINQ. 
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A New Member of 
KENWOOD’S Powerful 

^^N\a/( 

Moot 

A SPCAKtHS 

^OWt» A 
orr £jk 

MOOe/TAl*e MONITOR 

120-WATT SOLID STATE STEREO AMPLIFIER KA-4000 

Introducing KENWOOD'S KA-4000, 
the solid state stereo amplifier that’s the right answer for your Hi-Fi problems. 
Here’s 120 watts of IHF standard total music power-a power-packed 
instrument that’s up to the most severe stereo task. 
Wide power bandwidth is another outstanding feature with 13 Hz to 30,000 Hz range. 
IM distortion is almost totally eliminated. ^ 
The KA-4000 offers momentary silence with a lever type -20 dB quick response muting switch 
This amazing stereo advance is further equipped with 2dB step type tone controls 
and lever type high and low filter switches. 
jhe KA-4000 also has a blue light indicator for input selector switch. 
If you desire even more total stereo power, another member of the KENWOOD family, 
the KA-6000 has a booming 180 watts. 
If you need less power, 
KENWOOD’S diversified range of instruments offers an amplifier with the output you need. 

eO-WATT —— 

SOLID STATE STERE< 

AMPLIFIER TK-ZSOU 

♦ 2 sets of stereo speaker terminal 
and front panel speaker selector 
switch. 

* Dimensions: 13"{W). 4H’'{H),9 % "(I 

40-WATT 

SOLID STATE STEREO 

AMPLIFIER TK-150U 

* 5 pairs of input terminals for MAG, AUX 1. AUX 2. 
TAPE REC and TAPE PLAY. 

* Damping factor: 40 (at 16 ohms). 20 (at 8 ohms) 
* Dimensions: lOU "(W). 4^ "(H), 9^ "(D). 

BOOKSHELF TYPE 
4-WAY 5 SPEAKER SYSTEM KL-60 

* Mounted speakers; 12 inch, free-edge woofer' 1 (Bass) 
6‘r inch cone squawker • 1 (lower midrange) 

4 inch cone squawker ■ 1 (higher midrange) 
Horn type tweeter • 2 (Treble) 

Jk Dimensions lb"(W). 25S"(H). ll'ih"(Dl 



stereo Family 

iitH* 

vOtu*** 

Moot/TAM MONITOK 

the sound approach to quality 

TRIO JELECTROISriCS, IIVC 
6 5. 1 CHOME. SHIBUYA, SHIBUYA-KU. TOKYO. JAPAN 

* F.E.T. (Field Effect Transistor) 3 Gang Tuning Condenser 
frontend for superior sensitivity, image rejection and cross 
modulation ratio. 

* Dimensions: 14St”(W). 4% "(H), 11"(D). 

180-WATT SOLID STATE STEREO AMPLIFIER KA-6000 

Special Features of KA-6000 
* Wide power bandwidth of lOHz to 50.000Hz 

with very low IM distortion. 

* Exclusive Low Level Phono Inputs for the 
Low Level Output Cartridges, the output of 
which IS 2 mV. 0.5 mV, or 0.05 mV. 

* 2 pairs of MAG Input Terminals for 2 sets 

of record players. 

Sole Agent in Australia: Mitchell & Co.. Pty.. Ltd.: Head oHice; 469 475 Kent Street Sydney Tel 26 2651 Melbourne; 15 Abbotsford Street Tel: 30-2491 Brisbane- 
56 Edward Street Tel 2 6467 Adelaide; 652 South Road. Glandore Tel 53 6117 Perth: United Australia Co . Pty. Ltd. 435 Hay Street, Subiaco Tel: 8-4665 Tasmania- K W 
McCulloch Pty , Ltd 57 George Street. Lounceston Tel 25 322 Newcastle; Edmunds Moir & Co Pty . Ltd . 18 Wood Street Tel; 61-4991 
Distributor iry New Zealand: JOHN GILBERT & CO Tasman Buildings Anzac Ave Auckland C I 

30-WATT 
FET SOLID STATE AM/FM 
STEREO RECEIVER TK-20U 

Ask for a catalogue or demonstration by your nearest deafer 

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

Send me information on KENWOOD RECEI¬ 
VER. AMPLIFIERS. SPEAKERS & name of 
nearest KENWOOD retailer. 

NAME: AGE: 

ADDRESS: 



ARMY RADIO COMMUNICATIONS 
Over the 55 years since the start of World War I to the present day, 
Army communications have changed from the semaphore and helio¬ 
graph capable of being used only over line of sight to massive electronic 
systems giving world-wide coverage. The author of this article was 
intimately connected with the development of communications systems 

for the British Army over a long period. 

This is a history of wireless communication for the 
U.K. and Australian Annies, tracing it from its com¬ 
mencement in World War I to the evolution of the 
sophisticated equipment of today; in the space available 
it h in no sense a complete history. 

It is possible to cover the middle part of this epoch 
from personal experience in that the author was responsible 
for the circuit and design of a number of Service equip¬ 
ments developed in En^and during the decade- preceding 
World War II and during it. Specincally these equipments 
were: 

The wireless sets:— 
No. 5 (Army chain). 

No. 7 and No. 9 (Tank Radio). 

No. 10 (U.S. AN/TRC/6; 6cm, 8-channel, pulse 
width modulated speech, used for rear link 
communication). 

No. 11 (General purpose light vehicle equipment). 

No. 13 (Man pack equipment). 

\ 

Back-pack radio telephones (**walkie-talkie**) as 
used by British forces during World War IL 

tUCTkONICS Australia, November, 7969 

It is interesting to consider some of the commimication 
systems used prior to the introduction of radio in World 
War 1. Extensive use was made of pigeons; a cage fitted 
with a gas mask can be seen in the Australian War Museum 
in Canberra. Among the other equipment used dtiring this 
time was the dayli^t signalling lamp, the heliograph, the 
shutter device for sending morse, a sample of which can 
also be seen in the War Museum, and the ordinary 
signalling Hag. 

General Cole, in his presidential address to the Radio 
Society of Great Britain a lew years ago, gave some account 
of the use of wireless in World War I and has indicated 
that it was not vety extensive, until the appearance of the 
30 watt CW set. This, of course, was not surprising, in 
that <m the Western Front, to which he no doubt referred 
in particular, the static position of warfare in general which 
prevailed practically throughout that War, left little scope 
for radio communication. Signals were in general trans¬ 
mitted by telephone or by “Fuller”-phone, using lines of 
various sorts. 

Radio, of course, is particularly advantageous as a 
communications medium for military purposes in conditions 
of mobile warfare; this will be elaborated later in regard 
to the communication between armoured units, particularly 
between ooimmand vehicles and tanks. In World War I, 
mobile warfare was seen at its best where cavalry was 
employed, and probably the most extensive use of this 
was in the Mesopotamian Campaign. 

Here we see the advance of the cavalry units and 
indeed of the army as a whole, strongly supported by radio 
communication and interestingly enough, the bulk of this 
communication was provided by the “Anzac Wireless.*" It 
is felt, therefore, that in saying something about the ej^loits 
of this unit one is touchmg upon the highlight of radio 
communication in World War I. The units were assembled 
in Australia and came largely from the areas of Sydney 
and Melbourne and from New Zealand. An extensive part 
was played by the “Anzac Wireless’* in ^e advance up 
the Tigris and Euphrates rivers, in the capture of Baghdad 
and in subsequent campaigns. A few extracts from a book 
written in 1927, entitled “With Horse and Morse in Meso¬ 
potamia,** edited by Keast Burke, are of interest: 

# “Serious work began on April 1 (admirably chosen 
date), when the remount depot handed over 74 Australian 
horses, all specially picked and splendid animals, but 
mostly were unbroken. The depot had realised that the 
fortunate arrival of a ‘gang of Australian bushmen* had 
given them a chance of getting rid of some very rough 
stuff. The horses were so wild that nosebags could only 
t>e placed on them with difficulty. However, the men stuck 
to it and after a whole chapter of humorous, strenuous 
and plucky endeavours, got their teams into workmanlike 
shape. Incidentally, it was the turning point in their careers. 
Once they had believed themselves a distinguished technical 
unit; but now, disillusioned, they found themselves horse- 
trainers, stable hands, jockeys and grooms. We pass lightly 
over the daily task of taking the brutes to water through the 
best mud Mesopotamia could produce, But there was one 
alleviation—^the vocabulary of many was poor at the begin¬ 
ning, but at the end all were equipped with a rich store 
of appropriate adjectives, ready on the tip of the tongue 
for any eventuality.** 

“At about 5 a.m. the following morning, the memor¬ 
able March 11, 1915, we were told to get on the march at 
double-quick speed, and advance as fast as possible. We 
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SINCE 1914 
By WAS. Butement* 

CB.E., D.Sc. 

were given precedence over all other 
troops for the road, and had to 
go at a fast trot for three 
hours to overtake Corps H.Q. 
At times wc can hardly tell where we 
are, as the rising dust Is so dense, 
but since we have authority to pass all 
others on the road, are soon in front 
and so escape much of it. A final gallop 
brings us to Corps H.Q., where the 
station is at once erected to send mes¬ 
sages, and we then pack up again and 
go off with the General. We are told 
that we shall be in Baghdad in a few 
hours (and so we are). Erecting near 
the railway, we pass back the good 
news. The finish is great — heavy guns, 
light guns, infantry, cavalry, hospital 
and engineering stores, all advancing 
at the double. Ambulancets are at work 
clearing our casualties, every kind of 
vehicle being pressed into service. Near 
the station destruction is supreme. A 
giant wireless station (that has sent 

only one message), roundhouse, 
waggons, and rolling stock — all de¬ 
stroyed. Coal stocks burning rub¬ 
bish and litter on every side.** 

During the advance on Baghdad, 
General H.O. was set up on a river 
boat, a^ddle steamer, and this moved 
up the Tigris as the advance proceeded. 
Mounted on the boat was one of the 
radio sets with 3 or 4 operators from 
“Anzac Wireless.** Thus contact was 
maintained with other units of ‘‘Anzac 
Wireless** in the field during the whole 
of this phase of the campaign. In this 
we see the beginning of the evolution of 
the mobile command vehicle fitted with 
radio and able to operate on the move, 
as exemplified by the “Armoured Com¬ 
mand Vehicle** of later years. 

The wavelength used during most 
or all of this campaign was 700 metres, 
although contact was sometimes made 
with a fixed 30-kilowatt station at 
Basra which operated on 2000 metres. 

^ The author is Director of Research. Piessey Pacific Pty, Ltd. The article is based 
on a paper given before the Commonwealth Defence Science Organisation 
Symposium, In Canberra, in May, 1969. 

During World War I the heliograph was widely used for sending 
messages over short distances. In this picture, the device is being 
used for transmitting messages back from a forward spotting position 

to an artillery post. 

Basra was sometimes contacted at 
ranges of several hundred miles. 

It is interesting to look at the break¬ 
down of the equipment comprising the 
so-c^led half-kilowatt spark set, with 
its guaranteed da>^light range of 35 
miles. This was divided into 5 separate 
mule or horse loads, It is perhaps of 
even greater interest to picture the 
1.5KW waggon set, consisting of two 
limbered waggons each drawn by 
teams of six horses driven postillion 
fashion. 

These two equipments, with their 
synchronous rotary spark gaps, and 
their carborundum crystal detectors, 
probably represented the pinnaclp of 
mobile spark wireless communication 
equipment; from now on a new epoch 
was to commence with the evolution 
of the three electrode valve and with 
the discovery, by Armstrong, of the 
principles of feed-back, and thus of 
an easy means of generating contin¬ 
uous waves. 

In the decade Immediately following 
World War I, little seems to have 
been done during the several years of 
re-establishment of peace-time condi¬ 
tions, but at the end of the decade the 
wireless set No. 1 was designed by 
H. W. Foreshaw who was later Chief 
Superintendent of the Signals Experi¬ 
mental Establishment (S.E.E.) which 
eventually became Signals Research and 
Development Establishment (S.R.D.E.). 
This set employed a very early version 
of tetrode in which the screen was de¬ 
signed to be surrounded by a cylinder 
just inside the glass envelope. This 
early version of a multi-valve set was a 
great improvement on the 30-watt set. 

Some curious rules had grown up 
during this period, and in the No. 1 
set, in conformity with these, all valves 
were accessible through doors in the 
front panelling and all resistors were 
wire wound.. 

Towards the beginning of the next 
decade the War Office began to think 
more widely in terms of the equipment 
it sought and the author was given the 
interesting task of developing a tele- 
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vision system with the object of elimi¬ 
nating the Morse operator, so that 
written messages could be sent directly. 

In parenthesis it is interesting to note 
the difference in philosphy revealed in 
this approach by the War Office from 
that of the U.S. Army. In the latter 
case it was realised that the encourage¬ 
ment of radio transmitting amateurs 
would lead to a substantial number 
of trained Morse operators being avail¬ 
able in the event of war. Thus, in con¬ 
trast with the British War Office, the 
U.S. Army encouraged these amateurs, 
and when Word War II commenced, 
many thousands of trained Morse 
operators were available. 

The television equipment which was 
developed was very simple. It used 
Nipkow discs with a spiral of 
holes for transmitting and receiving. 
The transmitting disc was used to scan 
the message written on a strip of paper, 
and passed in front of it. The scanned 
image of the message was applied to 
a photo cell, which modulated a radio 
transmitter. A second disc was run in 
synchronism at the receiving end, and 
a neon lamp modulated by the output 
of a receiver tuned to the signal fre¬ 
quency, was viewed through the holes 
in the disc. 

An interesting technique was pro¬ 
posed by the head of the Establish¬ 
ment, the late Dr S. Brydon, to syn¬ 
chronise the discs at transmitter and 
receiver. A DC motor had its com¬ 
mutator tapped at two opposite seg¬ 
ments, and these were connected to a 
pair of slip rings. The AC output 
thus generated was then short-circuited 
by an electrically operated tuning fork, 
so that, at operating speed, the AC 
output was short circuited once per 
cycle. Thus if the motor was fed with 
DC, so that (if not fork-controlled) it 
would run a little faster than operat¬ 
ing speed, it would immediately drop 
into synchronsim when the fork was 
connected. The resulting system never 
“hunted” or varied in speed and perfect 
synchronism between transmitter and 
receiver was readily maintained. It is 
interesting to observe that a modem 
facsimile system uses this principle 
although it does not appear that Bry¬ 
don ever wrote a paper about it. 

This television equipment was 
developed in 1929, and was demon¬ 
strated to the Chief of the Imperial 
General Staff. It showed the practica¬ 
bility of transmitting messages in this 
way, but equally that the equipment 
was hardly suitable for field use. 

It is interesting to note that Mr 
John L. Baird, at about this time, 
developed a system of television based 
on similar principles, but it is not 
known whether he actually witnessed a 
demonstration of the War Office 
equipment. 

At about this time, Baird gave a 
demonstration of his system to repre¬ 
sentatives of the Establishment. He 
showed apparatus employing in the 
transmitter a sort of Nipkow disc, 
comprising a bicycle wheel, on the rim 
of which was mounted a series of 
small lenses. The wheel was made to 
rotate in front of his “object,” a rather 
ugly ventriloquist’s dummy. The 
receiver used a conventional Nipkow 
disc rotating in synchronism with the 
bicycle wheel, and mounted in front 
of a neon lamp, modulated by the 
recieived signals. Considering the crude¬ 
ness of the equipment, reasonable 



signals were demonstrated, but the 
‘dicker” was somewhat excessive. 

Someone then proposed that Baird 
speed up the wheel, and disc, which 
was done with some improvement in 
the image. However, in his anxiety to 
show that the problem of flicker could 
be readily overcome, Baird increased 
the speed still further with the result 
that all the lenses flew off the rim 
of the bicycle wheel. 

The early experiments in facsimile 
transmission and reception conducted 
in S.E.E. (S.R.D.E.) at about this time 
are of interest. A contract was let to 
a firm in Paris, Belin and Co., to pro¬ 
vide experimental equipment and two 
models were delivered to the Estab¬ 
lishment early in the 1^30s. These 
consisted of tables about 4ft sq. made 
of steel, and precision ground to be 
flat, and on these tables were mounted 
the various pieces of transmitting and 
receiving equipment. A drum was used 
to mount the picture and this was 
rotated at about 1 rev. a second. A 
pin-point of light was focused on the 
drum, and a photo electric cell picked 
up the variable light signal resulting. 
A similar drum, rotating in 
synchronsim, was used for the receiver. 
A chemical inking method using an 
iodide salt mixed with starch was 
employed to give a blue image. 

Arrangements were made to encript 

the signal from the transmitting equip¬ 
ment, so that classified information 
could be transmitted, but it took many 
hours of hard work to adjust the equip¬ 
ment so that a readable message could 
be received after encripting and de- 
cripting, whereas the director of the 
establishmient, one weekend, worked 
out a very simple technique for break¬ 
ing the code. Thus early attempts to 
develop secure equipment were aband¬ 
oned, although the work led to the 
development of further experimental 
apparatus for facsimile transmission 
and reception known as the “Eido- 
graph.” The Eidograph was not made 
in any quantity. 

Early in the 1930 decade, the author 
was given the task of developing com¬ 
munication equipment for tanks, and 
the first of these equipments was the 
wireless set No. 7 wbich was designed 
to fit into the turret of a medium 
size tank, all sides of which sloped so 
that the armour could be set at a 
suitable angle. The consequence was 

At the beginning of World War 
II the field telephone still play¬ 
ed a dominant role in short dis¬ 
tance communication (above); 
but mobile radio telephone sets 
were coming into use, and were 
extensively used by the Armed 
Forces for field communica¬ 

tions after 1939 (below). 

that the No. 7 set looked like a sliced- 
off section of a pyramid, and a small 
number was made, in order to obtain a 
general feeling for the problems which 
were involved in this somewhat novel 
task of communicating between very 
noisy, moving vehicles. 

Soon after this it was decided to 
design a new tank with a turret suit¬ 
able to take a fairly large radio trans¬ 
mitter and receiver. With the compo¬ 
nents and valves available at the time, 
such a volume was necessary, so the 
wireless set No. 9 was specified to 
occupy a volume of 42in x 12in x 16in 
and the turret was designed accord¬ 
ingly. The tank was the Medium Mark 
II, and most of these were sold to 
the Finns just before the start of 
World War H. 

Up to this date the specifications of 
radio sets were written by the War 
Office, and issued to the Establishment 
for execution, and little or no depart¬ 
ure from it was contemplated. How¬ 

ever, it was realised that so many 
novel features arose in regard to comr 
munication between moving tanks that 
such a rigid specification was imposs¬ 
ible, and arrangements were made for 
the author to spend quite long periods 
on the Salisbury Plains attached to the 
1st Tank Brigade, under the command 
of Brig. Percy “Hobo” Hobart (later 
Major-General Sir Percy Hobart). 

The author got to know “Hoibo” well, 
and during these visits to his imit 
helped to hammer out the whole philo¬ 
sophy of tank communication. He 
accompanied “Hobo” on many man¬ 
oeuvres standing beside him in the tank 
and the outcome of discussions of these 
was the evolution of an equipment 
comprising an “A” and a “B” set, the 
former for communication between 
units and headquarters and the latter 
for communication within the tank 
troop. 

During this time the concept of auto¬ 
matic netting evolved, whereby a large 
numjber of tank radio sets could be 
automatically tuned to the same fre¬ 
quency, so avoiding the need, as would 
otherwise have been the case at that 
date, of large numbers of piezo-electric 
crystals in each set, as was done in the 
case of U.S. equipments. The No. 9 
set was therefore provided with a facil¬ 
ity so that the master-oscillator of the 
transmitter could be switched on 
momentarily during reception in a par¬ 
ticular tank, and tuned so as to give 
a zero beat with the incoming signal 
from the “command” tank, thus ensur¬ 
ing that when the particular tank 
equipment was switched to “trans¬ 
mit,” the two stations would be operat¬ 
ing on the same frequency. 

The principle of automatic netting 
of a large number of radio equipments 
on to a given frequency (which was 
effected in a somewhat different man¬ 
ner in the No. 11 set; see below) was, 
as far as is known, a unique develop¬ 
ment of the British War Office. On 
the whole it worked well, and saved the 
production of thousands of quartz 
crystal discs, which would have requir¬ 
ed many skilled operatives during 
World War H. 

During the trials of radio equipment 
on Salisbury Plain in this epoch, advibe 
was received from units operating in 
the Middle East that a curious noise 
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was observed on the radio sets when 
tanks were travelling, but did not seem 
to be present whim the tanks were 
stationary. These problems were dis¬ 
cussed, and the tentative ccmclusion 
was reached that it could be due to 
friction causing the tyres of the wheels 
supporting the trade to be^me charg¬ 
ed and to diacharge to the tracks in a 
series of small sparks. It was planned 
therefore on a hot dry day when the 
phenomenon was quite* marked, to 
drive a tank through a shallow pood 
and it was immediately observed that 
all signs of interference ceased. This, 
in its turn* led to the development of 
conducting rubber of which the tyres 
of the wheels of later tanks were con¬ 
structed* 

It is worth recalling here drat during 
these exercises on SalUbury Plain in 
the mid-1930s, the whole concq>t of 
the ^'Blitzkrieg" was refined by "Hobo" 
and it is paradc»cioal indeed that it 
was the Germans who put it into full 
effect eady to World War II. 

Durina this time the Ist Tank 
Brigade had attached to it three experi¬ 
mental tanks weighing some 50 tons, 
thickly armoured, and mounting an 
adapted 3.7 inch anti-aircraft gun. 
These tanks were very fast and indeed 
might also be regarded as the 
prototype of the German 
Tiger tank of World 
War II. It must be a 
matter of deep regreat 
that the War Office did 
not see fit to go into pro¬ 
duction of these tanks, 
but concentrated on the 
lighter infantry tank 
with its cast turret, and 
armour about 3to thi^ ^ 
and its smaller weapons. ^ 

The wireless set No. ^ 
11 was the next to be 
tackled and here it be¬ 
came apparent that the 
rules, which had been ^ 
laid down in earlier days JL 
for the design of radio 
transmitting and receiv- yA 
ing equipment would 
have to be substantially 
modified if a compact 
and effective set was to 
be developed. 

The wireless set No. 
11 was a much smaller 
equipment than the No. 
9, and it was intended for use in 
ordinary vehicles, and as a general 
purpose set in the light-weight class. 
These rules, to which reference has 
already been made, just had to be 
broken if an efficient set was to result, 
so that the concept of pulling the 
entire set out like a drawer in order to 
provide access to the valves was de¬ 
veloped, The rule that only wire 
wound resistors be used was set aside. 

Thus it was possible to design a 
set with a three-gang condenser lor 
tuning the receiver, wife automatic net¬ 
ting, and with provision to the trans¬ 
mitter for any aerl'al impedance. The 
set used 10 tuned circuits in the 
intermediate frequency amplifier, and 
thus gave comparatively high selecti¬ 
vity, the sides of the selectivity curve 
having a slope of about lOdB per 
KHz. 

The transmitter signal was generated 
by mixing the output of an oscillator, 
operated at intermediate frequency, 
with that of the receiver local oscillator, 
and filtering the resulting signal, ampli¬ 

fying it, and feeding it to the power 
output stage. This output stage of the 
transmitter was, to the early models, 
a tetrode capable of a disstoation of 
10 or 15 watts, but was replaced a 
little later by a single valve, type 807. 

The set was available to its so called 
low-power form, to which the rotary 
generator used for the receiving high 
tension sup^ was also used for fee 
transmitter, tnere was a so-called high- 
power version, to which a separate 
generator was added for the trans¬ 
mitter output stage, giving a substan- 
tis^ higher voltage. 

Th^ wireless set No. 11 was de¬ 
veloped to close concert with £. K. 
Cole Company, and not in sequence, 
as had hitnerto been the practise with 
radio equipments. During the time 
when 2 or 3 equipments were being 
made to the S.E.E. workshops, E. K. 
Cole were making a dozen or so to 
production drawings and although this 
led to the scrappmg of one or two 
comparatively minor parts, the overall 
saving of time was more than justified. 
It was quite clear that this principle 
of mutum development bv the Estab¬ 
lishment and a commercial organisation 
had much to commend it. 

The No. 11 was made in fairly 
large numbers and wias copied to Aus¬ 

frequency on an ordinary telephone 
dialling unit, but after a study of the 
detail of what this would entau, it was 
decided to settle for a simpler method 
of frequency selection. 

The wireless set No, 13 was develop¬ 
ed as an equipment to be mounted on 
a man’s back and operated in the VHF 
spectrum, but only a limited number 
was made and the set does not seem 
to have had extensive use. 

At the commencement of World War 
11 a new equipment was required, for 
use pdmarily to tanks, which had to 
be a good deal smallw than the No. 
9 set of the previous decade. The 
S.E.E. produced several experimental 
equipments designed to meet a fairly 
rigidf War Office specification, and in 
parallel with this an industrial organi¬ 
sation produced an equipment which, 
while a good deal easier to manufac¬ 
ture and a great deal cheaper to pro¬ 
duce, did not meet all the requirements 
of the specification. 

The firm in question made a dozen 
or so sets and these, together with the 
two or three made by S.E.E, were 
demonstrated to a large and representa¬ 
tive gathering of toterested people. It is 

Official War Office diagram 
of the No, 10 Set caravan, 
with aerials erected for 
transmission (left) and se¬ 
cured for transportation 

(right). 

tralia and re-named the No. 111. It 
set a pattern for the later equipment 
developed to the early days of world 
War II, namely the Nos. 19 and 22 
sets, about which a word will be said 
a little later. 

The No. 11 set had fairly extensive 
use during World War II, and it is 
interesting to recall that General Le 
Clerk, who undertook the remarkable 
e}q>loit of leading a substantial unit 
all the way from Dakar through the 
Sahara Desert to attack Rommel from 
the south, as he withdrew north to 
Tunisia^ used a No. 11 set as his main 
communication link. 

The wireless set No. 5 was developed 
for Army Chain communication, and 
provided an output of about 2KW of 
CW for the purpose. It had a world¬ 
wide range, when using a suitable 
aerial, and was designed so that the 
frequency to use could be changed 
quickly, to accommodate changes in 
ionospheric conditions. It was intended 
to arrange for the frequency chang* 
tog to be done by dialltog the desired 

understood that faults in two of the 
S.E.E. sets made it impossible for these 
to be adequately demonstrated, while 
the larger number available of the com¬ 
mercial equipment enabled a rather 
impressive trial to be given. 

The consequence was that, for the first 
time in War Office history, ac equip¬ 
ment was adopted which failed to meet 
the specification laid down to a number 
of features. This set was the No. 19 
set, which saw extensive use to World 
War n. Among the features of the 
equipment which did not meet War 
Cmice requirements was the specifica¬ 
tion of the components, in that these 
had not been tested over the wide range 
of temperatures prescribed in the nor¬ 
mal specification. The consequence of 
this was that during some very hot 
weather in North Africa, during the 
campaign against Rommel, almost all 
the No. 19 sets (Mark I) were out of 
action as a result of a breakdown of 
a capacitor in the power pack, which 
reached a very high temperature. 
Extreme measures had to be taken and 
10,000 capacitors of a special type 
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A British Army No. 52 set for telephony, CW 
and MCW, in use at the time of the Suez crisis 

and the Korean war. 

were produced in the U.S.A. as a mat¬ 
ter of great urgency, and flown to 
North Africa to replace those which 
had failed, in order to enable the sets 
to be used. 

Despite this unfortunate event, it 
must be conceded that the wireless 
set No. 19 (at least in its later Marks, 
particularly the Mark III) saw extens¬ 
ive and successful use throughout the 
war. One thing was clearly demonstrat¬ 
ed, namely that the rigid view of an 
unalterable War Office speciflcation on 
the one hand, and the more laissez- 
faire approach of the industrial organi¬ 
sation on the other hand, were both 
wrong, and that the ri^t way to 
develop a satisfactory military equip¬ 
ment was by close co-operation 
between the Government establishment 
and the commercial organisation as had 
indeed been the case with the wireless 
set No. 11. 

The No. 22 set, which followed the 
No. 11 and adopted many features 
of the latter, was intended to replace 
the No. 11 for general pur^se, and 
ordinary vehicle use. Again this set had 
extensive use in World War II. 

Just before the War, at Baudsey 
Research Station, when trials were 
being conducted of the first beamed 
radar equipment CD/CHL, it had been 
observed that occasionally very long 
ranges could be achieved well beyond 
the horizon, and it had been concluded 
that this phenomenon was due to duct¬ 
ing resulting from a layer of water 
vapour near the sea. 

Later experiments at Christchurch 
on the South Coast, of 50cm radar 
equipment, tended to confirm this pre¬ 
diction, and good echoes from the cliff 
at Cherbourg at a range of some 70 
miles were obtained from near sea level. 
The Communication Committee of the 
Scientific Advisory Council of the 
Ministry of Supply, under the Chair¬ 
manship of Sir Mward Appleton, con¬ 
sidered the possible application of the 
phenomenon to enable communication 
to take place at long distances between 
the islands of the Pacific as in due 
course the Japanese would be driven 
out of these. It was decided, therefore 
to conduct some experiments across the 
Red Sea, between Aden and Berbera, 
where die humidity was expected to be 
very high as well as the temperature. 
Two specimens of equipment operating 
on 8cm wavelength were therefore 
developed, using a single channel of 
pulse width modulation. These sets were 
put in charge of a Lt. Walker, who 
was sent out with instructions to esta¬ 
blish communication between these two 
towns across the Red Sea, with the 
equipment more or less at sea level — 
the distance being some 120 miles. In 
due course Walker reported for attach¬ 
ment to ‘T.R.E. Middle East” which 
was an out-station of the Telecommuni¬ 
cations Research Establishment (now 
R.R.E.) with headquarters in Cairo. 

T.R.E. Middle East promptly 
signalled back to London to say that 
there must have been some serious 
mistake in the instructions to the lieu¬ 
tenant in thfat what he was asked to 
do was contrary to the laws of nature, 
and was therefore impossible. The 
signal caused a great deal of amuse¬ 
ment to Sir Edward Appleton, who re¬ 
plied in suitable terms to the Middle 
East out-station. 

Lt. Walker therefore proceeded to 

Aden and tried to es¬ 
tablish communica¬ 
tion, but for some 
days without success, 
so that it began to 
look as though T.R.E. 
Middle East would be 
vindicated. So he set 
up one equipment in 
a dhow and the other 
on the shore, tuned in 
the signals at a very 
short distance, and 
slowly sailed the 
dhow across the Red 
Sea, maintaining inter¬ 
mittent contact all the 
way. He then care¬ 
fully set up the equip¬ 
ment on the opposite 
shore. 

His report in due 
course showed that 
reliable communica¬ 
tions could be 
achieved in such cir¬ 
cumstances for some 
90 per cent of the 
occasions, but after 
considerable discus¬ 
sion in the Communi¬ 
cations Committee, it 
was decided that this 
was regrettably not 
good enough to form 
the basis for the de¬ 
sign of Service equip¬ 
ment. The Committee, 
however, decided that 
further experiments 
should be conducted regarding “anoma¬ 
lous” propagation, and these were un¬ 
dertaken on the Welsh Coast on wave 
lengths of 3, 6, and 9cm, under the 
oversight of the National Physical 
Laboratory. 

The Japanese attack upon Malaysia 
and the capture of the rubber growing 
areas led to a crisis in the War Office 
in that it was envisaged there might 
be a serious shortage of rubber for 
cables for Army rear communications 
using channel-modem equipment. The 
Director of Signals, General Phillips, 
therefore called an emergency meeting 
with the Ministry of Supply to con¬ 
sider what mi^t be done, and the 
author was asked to make proposals 
for a radio solution. The General stated 
he required a minimum of 8 channels 
of speech. 

The experiments between Aden and 
Berbera had shown that practical equip¬ 
ment could be desired at least for 
line-of-sight communications using 8cm 
waves, and that a single dhannel of 
pulse width modulated speech could 
be effective. The equipment proposed 
was to operate on about 6icm wave¬ 
length and to use 8 channels of inter¬ 
laced pulse-width modulation. A paper 
setting out the proposal in some detail 
was presented to Appleton’s Communi¬ 
cation Committee, and the system wias 
recommended to the War Office. The 
War Office accepted the recommenda¬ 
tion and asked for a demonstration of 
a working equipment in one month. 
In order to achieve this very difficult 
task, Mr A. J. Oxford was transferred 
from another establishment to de¬ 
velop this demonstration equipment. 

In exactly one calendar month (as 
it happened of 31 days), Oxford 
demonstrated the equipment operating 
with a simulated radio link. Senior 
officers from the War Office, in two 
groups of 8, spoke to each other over 

the 8 channels, and were able to 
observe that there was no cross-talk 
between the channels, and that clear 
and intelligible speech was obtainable. 

It is interesting to reflect upon the 
subsequent history of the wireless set 
No. 10. In the event, the acute short¬ 
age of rubber that had been envisaged 
did not prevent cabie communication 
from being planned for use after “D” 
Day, and so the priority of the wire¬ 
less set No. 10 was reduced. Despite 
this, it was arranged to check out two 
early models between Ventnor on the 
Isle of Wight and Beachy Head, be¬ 
cause the distance between these two 
points and the relative heights were 
similar to those between Ventnor and 
an area near Cherbourg in North 
France, should it be decided to use the 
equipment after “D” Day. Successful 
results were obtained between Ventnor 
and Beachy Head. 

A little after “D” Day, as a result 
of a severe storm, the caible link was 
disrupted between England and Mont¬ 
gomery’s forces in France. It was then 
decided to put a No. 10 set link across 
the Channel and communication was 
immediately re-established. In due 
course an extra link was installed up 
to Caen in Normandy; thus some 
experience of the use of the No! 10 
set was established. ^ 

Some time later, when Montgomery 
broke out from Caen and moved very 
quickly through Europe and up into 
Belgium, he found that although line 
communication equipment was avail¬ 
able it was impossible to install it and 
set it to work fast enough to keep pace 
with his rate of advance. It therefore 
became a matter of urgency to arrange 
for the No. 10 sets to take over the 
role, but as this equipment had in the 
meantime been accorded low priority 
no operators had been trained to use 
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it. As a consequence Mr J. O. Mac¬ 
Millan, a technical officer of the 
S.E.E., was sent to France with the 
rank of major and the task of re¬ 
training the line operators in the use 
of the No. 10 equipment He did this 
with great effect so that Oenerd Mont¬ 
gomery ki choosing his headquarters 
would draw a circle of about 5 miles 
diameter and say, *'Find your hill for 
;^ur No, 10 set thing in that circle.** 
Thus it is probable, as a consequence 
of this, that the Armistice was signed 
on Luneberg Heath because it was 
adjacent to suitable high land. Twenty 
No. 10 sets, providing 10 links of 
relayed communication, enabled Mont¬ 
gomery to be connected with Brussels, 
and thus by cable to London, so that 
he was able to talk to Churchill re¬ 
garding the Armistice conditions. 

Of this equipment, Montgomery 
said: **I have no hesitation in saying 
that 1 consider the No, 10 set to be 
the very marked and rapid advance in 
wireless technique. No other Army, 
allied or hostile, possessed equipmem 
equally effective in its role. 

*1 had considerable personal ex¬ 
perience of this set during the cam¬ 
paign in north-west Europe, most 
noticeably perhaps at the crossing of 
the Rhine and during the final pursuit 
through Oermany. By using a chain 
of No. 10 Set stations, 1 was enabled 
to maintain my Tactical H.Q. as far 
forward as I did and still have direct 
contact with London. The value of 
being able to retain personal control 
over mv Armies in these circumstances 
cannot be over-estimated.*' 

Some further details of the No. 10 
set are given in “Science at War,** by 
Crowther, J. G. and Whiddington, R., 
H.M. Stationery Office, 1W7, p.81 
et. seq. 

In the years just alter World War 
II, work was generally devo^ to fur¬ 
ther improvements of communication 
equipment, including the provision Of 
frequency as well as amplitude modu¬ 
lation in some of these. Also attention 
was given to the problem of nfaking 
some of the forward sets immersion 
proof. 

One of the new principles in radio 
equipment which appeared in the latter 
days of the war was the use of a 
synthesiser to generate frequencies in 
the HF spectrum on a decade basis, 
so that a row of knobs could be set, 
the first to read megacycles, the second 
hundreds of kilocycles, the third tens, 
and so on. This synthesiser principle 
was first developed in the latter days 
of World War II in the wave-meter 
“D** by Mr D. Cook of S.E.E. 

In the latest version of radio equip¬ 
ment developed for the British Army 
this principle has been used, the first 
knob on the set reading megacycles, 
and so on to the last reading hundreds 
of cycles. The equipment uses integ¬ 
rated circuits wherever possible, and 
provides a system of single-sidd>and 
commuAication. It is interesting to note 
that one or other setting of the last 
knob, varying frequency in hundred 
cycle steps, will always allow tuning 
close enough to give clear speech from 
the SSB transmission. The set is inten¬ 
ded for manpack use and with its 
battery, weighs about 111b, 

Some experiments were conducted 
in Melbourne recently with thie equip¬ 
ment, feeding a S-dement Yagi aa- 
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A mon recent one^ 
man mobile radio 
telephone, which 
is unaffected by 
immersion In 
water. This set, 3fpe A510, was 
esigned and built 

In Australia, and 
used by British, 
Canadlan and 
American forces. 
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tenna, on a frequency of about 14MHz, 
and easy communication with ama- 
teun in Canada and Hong Kong was 
maintained. This result bears interest¬ 
ing comparison with the ^*guaranteed 
ranae of 35 miles in daylight** of the 
500W five mule load equipment of 
World War I. 

Some mention must be made of 
satellite communication. Among the 
earliest satellite communication experi¬ 
ments were those relating to passive 
satellites in close orbit around the 
earth. The “Echo** satellites consisted 
of metallised balloons of diameters up 
to 135ft, and signals were reflected 
from these. The experiments hfeve not 
been continued. Anotber series of ex¬ 
periments which has alto been discon¬ 
tinued related to the dispersal of larae 
nunvbert of small metallic “rods** m 
space from a satellite. Signals were 
leifiected from these in a manner simi¬ 
lar to the reflection of radar signals 
from “Window** or “Chaff* used to 
provide spurious echoes during World Wn. 

Satellites have been used in various 
ways in close, and therefore non- 
synchronous orbit, but as such satel¬ 
lites are in radio range of a given point 
on the ground for comparatively short 
periods of time, the use of them is 
limited. 

A number of “Applications Tech¬ 
nology Satellites** has been launched 
and many techniques for improving 
communication have been evolved. As 
a result it is hoped to demonstrate 
the practicability of re-transmitting TV 
sigmas to the ground for reception by 
comparatively simple TV receivers. 
Such experiments will even more effec¬ 
tively demonstrate the praictioability of 
satellite communications using very 
simple ground equipment, since much 
narrower band widths can be employed 
than for TV. 

Synchronous geostatic satellites have 
been used very successfully in a wide 
variety of applications. Such satellites 
orbiting the earth once every 24 hours 
appear las stationary objects above 
some point on the equator. In an ideal 
situation they can be retained accurate¬ 
ly in position so that beamed antenna 
systems on the eairth do not require 
to be continuously tracked. The main 
penalty is that their distance from the 
earth is some 23,000 miles; thus more 
power is required for communication 
than in the case of the close orbit 

types. There is no doubt, however, that 
lateliite cummunioation, particularly by 
geostatic ^pes will be of steadily in¬ 
creasing importance in the military 
sphere. 

Some thouaht might be given to the 
problem of jamming of HF nuLlitary 
commtmications. An exercise was 
mounted by NATO not veiv kmg ago 
which showed how vulnerable HF com- 
munication is to deliberate and sys¬ 
tematic jamming by an enemy. So 
greatly d^ the modem mobile division 
rely on HF communioation that it is 
obviously in great jeopardy should a 
heavy jamming campaign be mounted 
against it. When the No. 10 set was 
planned it was assumed that not only 
would such a narrow-beam equipment 
be almost unjammable, but if the sets 
were detected at all, the enemy would 
assume th^ were radar systems. In the 
event the uermana never knew of their 
existence, as was stated by their Chief 
Signals Officer after the end df the War, 

It is for consideration, therefore, 
whether it would not be a prudent 
thing for some units to be equipped 
with narrow beam centimetre wave sets 
so at least point to point communi¬ 
cation between areas of high land could 
be assured as a partial solution to the 
problem. The recent evolution of Gunn 
effect Devices now makes it possible 
to design such centimetre wave equip¬ 
ment to be simple, efficient and light in 
weight. 

The A.B.C.A. Nations have recently 
given serious thought to a completely 
new system of radio communication 
fdr the Services under the code name 
“Malkrd.** This will be a system in 
which intelligence will be conveyed in 
a digital form and the system will have 
sevew other novel features. Extensive 
research and development oi. the Mal¬ 
lard system, is at present being con¬ 
ducted in the four countries, and it is 
expected that the Services will be 
equ^ped during the latter half of the 
coming decade. 

# The aoliior Is Indebted to Mr 
Amid Holst, MXa, VK30H, for 
ftret-band tnfomiation concemliig tbs 
aodvltlst of **Aiizac WirslesS” in the 
Meeopotatnia campaigiu Unfortunately, 
an appendix eupplied by Mr Holst, md 
whicii formed part of the original 
paper, had to be omitted here for space 
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control rtcordino, playbtek, forwai 
backtpact facilltiM withegt movlr 

TONI LUSTRE MOOIL ST«t10 T( 

now Luitra Modal ST-510 
now bi filltd immtdiattly. 
racas ara uiad throughout. - “ —"ir<r ' 

THE NEW LUSTRE 
ARM - 
GRAM 
Ordars for tha 
tona arm can now 
Mintatura ball racas -__ 
tha haad shall accapts all standarcT lain 
mounting cartridges, finish is satin chroma 
and afiodisad aluminium. An outriggar bias 
adjustmant is fitted and stylus prassura Is 
adjustad with ^a countar balanca weight. 
Tha MODEL ST-51 OD Is fitted with a iilt- 
ing/lowaNno davica and costs $24.SO. Tha 
Modal ST-510 (without lift) inc. sales tax 
is priced at $19. 

SAVE YOUR RECORDS . . . USE THE 
UNIVERSAL LUSTRE TONE ARM LIFTl 
This beautifully finished and functional uni¬ 
versal tona arm lift will fit ail tona arms 
... tha lowering action is pnaurnatlcailv 
dampened and axtramaiy smooth. Risk of 

$8.5(^ 
Including Salas Tax. 

COMPAX SOLID STATE TUNERS 
A high quality wide band. AM tuner, tha 
Compax represents outstanding value, put- fut suits all amplifiers and tape recorders, 

ha external teak finish, case Is optional. 

rnrs.i;rT.5-. $49.50 

plug tha tape haad demagnatisar ^into any 
AC power point and pass over tha heads. 
Takas only five seconds and can make a 
world of diffaranca Two models single 

. $4,50 
NOW ... A NEW S-INCH CO-AXIAL 
SPEAKER WITH UNIOUE PlRPOI^ANCl 
AND SIX POWERFUL MAGNETS . . . 
ONLY $S4.S0! 

magnets, a horn type tweeter, an electrical 
crossover, high compliance jsnd. unusually 
robust ribbed construction. Total weight s 
almost SIbs and frequency response is 
3S-20.000 Ha. tha response curve is sub¬ 
stantially fia|;..from an engineering view¬ 
point the CX-2(^ is suMrb in design and .- (CX:2<jb '7s superb in design and 
construction. The matching enclosure is 
easy to make and any handyman, can make 
It from readily available..maurtais^ we 
want you to hear the CX-20D 
your own appr * 
tremendous, value 
Inc. Sales Tax 

CONNOISSEUR STEREO CARTRIDGE 
ONLY $12.S0 
Designed to effectively load any amplifier 
or tape recorder, the Connoisseur Model 
SCU-1 ceramic stereo cart«‘tdge has an ex¬ 
tremely wide frequency responstt end 
fitted with a diamond stylus 
Ask for copies of reviews 

hear the CX-20D and make 

$34.50 

nse and Is 

^t2.S0 

SAVE ON SANSUI AMPS AND SPEAKERS 
Ail popular .Sansui moc 
. . . amplifiers and speal._. _ 
for your EMQ or call at your nearest 
Stereo Centre. 

dels are In stock 
iber systems. 

s stock 
. Write 
It Encel 

CANBERRA ENQUl ISSMt FOR ENCEL 

if you live in . Canberra, and you want 
further .information on ^|^ncei^_equlpment, 
please phone Canberra -1667. 

TAPE SPLICERS . . . ONLY S2.SOI 
We've Just made another special . purchase 
of tape splicers . . . and, while the stock 
lasts^thls easy-to-use unit is priced at only 
S2.S0. Save tlir ^ -- - Save time and .fidgeting 
frayed nerves; order now! 

and 

HI6H OUAUTY MICROPHONES 
DESIGNED FOR USE WiTN 

MOST TAPE RECORDERS 

LONDON MODIL LM>20i0 
loid dual Impedance micro- 

a frequency 
Mscrimination 

inwanted back- 
_ _ - -- .__.'dlnss are pos¬ 
sible even .jynder , unfavourable acoustic 
conditions. Weight is only 4isoz including 

Mcei price incl. Sales Tax .. ysvtv«# 

SONICS STEREO 'PHONES—01 S.SO 
Model HS-304 Sonlcs Stereo headphones are 
very comfortable and offer fatigue free 
listening on a personal basis, CO CA 
wide frequency response aisd 
remarkable stereo presence .. 

the 
aker leads 

outlets. 
Inc 

TRADE-IN AND TRADE-UPI . , 
When .purchasing equipm.ent from Encel 
Electronics, be sure to ask for^ a trade-in 
valuation on your old equipment.. If your 
old equipment is in good working order, 
the cost of ,your.^.currwt purchase can be 
reducM considerably. Bring In your ampli. 
fier, tape recorder, tone armi etc ^ . ind save more than ever at Incei Stereo 

entresi 

Philips. Revox, Tandberg, and many more. 
You'll be wise to secure an Encel price 
before you commit yourself elsewhere. Save 
at Bneei'sf 

KENWOOD AMPLIFIERS NOW AVAILABLE . -- ^ 
_.. or call for 

your Kenwood price.. Ask for^ a trade-in 
valuation on your old equipment: often tha 
aliowanees mipe for working up! 

Save mere at Incei's 
Kenwood price. 

_ mfj?e*fo> wpritlhg units .- 
duce .your considerably Ail Kenwood 

owanees will re¬ 

models aval 

SEE THE NEW,^ ^SitcS!9l 
If you need a dictating system, te sure to 
tee the Grundlg Stenorette Model L.. at 
Encel Uereo Centres in Melbourne .or Syd- 
ney^^ This fine tape ?ass9m jbaci'l''e 

can 
ind 
from your - 
tails and for your special Encel price. Your 
new Stenorette will cost you far lets than 
you thought posslblel « 

GRUNDIO PORTA^IUEy^lj^^lCE DICTATING 

_ eTectronfc^' notebook and record your 
reports, notes, memos and mstructions on 

an instant loading 44 minute cassette. It 
it a completely transistorised battery oper¬ 
ated dictating machine which fits in your 
pocket in the office the AC operated Grun¬ 
dlg IW3 transcriber offers every desirable 
facility for speedy typing of recorded matter. 
Foot or keyboard control, fast erasure for 
security, Internal spealcer . . , they're all 
there. Ask for., a special price on both 
units at Encel Electronics stores in Mel¬ 
bourne or Sydney. You’ll save more and 
be left with spending money! 

ENCEL SERVICE DIVISIONS 
Modern and efficient service centres operate 
In Sydney and Melbourne. Up to the min¬ 
ute servicing equipment is provided .and 
skilled technicians who have been specially 
trained actually save you money when serv- 
. ‘ ‘ IS m ■ • ‘ ‘ ice is necessary as ume expended Is kept 
to ^a minimum. Encel service does not cost 

^ CASSETTE RECORDERS 
If you're looking for a cassette tape re¬ 
corder. write or call at your nearest Encel 
Stereo^ Centre for an EMQ. We are not 
permitted to reveal the current cash prices 
for popular cassette recorders through ad¬ 
vertising. 

FOUR TOP VALUE COMPLETE 
ENCEL STEREO SYSHMS 

DVIlW 

»ie. Micro 

1 Sound Model fAQ-203 solid 
state Stereo ampllfler 

Model 2100 magnetic _ 
cartridge with diamond stylus, 
two Ionics Model AS-61 
multiple speaker systems. 
Each enclosure . houses flve^^*||> 
speakers. Total Encel prlce^Z/3 
Inc. Sales Tax. 

2 1he_^weli known Sound Modef 
SAQ-spi Jtereg amollfler with 
16 watts R.M.S output, a belt 
driven Conndsseur turntable, 
the Lustre ST-S10 tone arm, 
your clvplce of the Micro 2100 
/5 or Shure 44-7 stereo mag¬ 
netic cartridge... a matched 
pair, of Sonlcs Model AS-60 
speaker, systems, base for the 
turntable, this unit Is wired 
and ready to switch on. Inc. 
SalM Tax.S^OBCOAH 
With a perspex dustproof aZUT 
cover tor the turntable $223^ 

STH, Model 
SAQ-SOSX., solid state stereo 
im^lfler (30 watts^ RMS out¬ 
put), Connoisseur belt driven 

magnetic stereo cartridge with 
einpticaj diamond, stylus, two 
matched Sontes Model AS-303 
multiple speaker systems, base 
for the turntable with a dust-^A#A 

odel tone arm, the Grace 
F-8L stereo magnetic cartridge 
with an elliptical diamond 
stylus, two Celestion "Dltton" 
iSin speaker systems, a base 
for the turntable, with a ^er-... 
spex dustproof lid. Fully^/^#| 
^ssem^JjM, f,eady to switch on.^Q/y 

M52Kr'-5?lM'y'1!?NTV.a®‘ " 
Apart from the many exclusive Encel lines 
you'll find a vast range of high quality 
equipment at Encel stores in • both Sydney 
and Melbourne. Here are a .few of the 

National, tpthlba. Shure. Akal, Sansui. 
Philips, BSR, Garrard, and many, many 
more. Be sure to get an Encel EMQ 
(Encel Mail Quote) . . . you'll save much 
more at EnceT Electronics! 

KEF BPBAKIR SYSTEMS 
Two popular KEF speaker systems, the 
Cresta...and Concord, are now available at 
Encel fterfo dentres.^ .Write for vour..per- 
sona.l EMQ .(Encel. Mall Quote) or call,, 
you’ll be pleasantly surprised at the low 
Encel pricel 

PE turntables 
Perpetuum-Ebner turntables are probably the* 
most popular In^ their respective price cate¬ 
gories . and the tow Encel prices add 

aluf - - *• - - yet further^ value to Jhese fine ^German 
products. Models ft-2020. PE-2010 and 
PE-2001 are now In stock. Write for an 
EMQ or call at the Melbourne or Sydney 
Encel Stereo Centres. 

WHARFEDALt SPEAKERS 
See the complete range of famous Wharfe- 
date speakers .and speaker systems . 
ask for an EMQ or a trade In valuation, 
as we are not permitted to advertise prices. 

EL.ECTRONICS (STEREO} 

Head Office 

431 Bridge Rd., Richmond, Victoria 3121 Tel 42 3762. 

Sydney Store: cmund noor. Btnidmi: 

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

RTY. I.TD. Australia's Greatest Hi-Fi Centre ‘Wholesalers * Trade ins accepted 
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THE VIDEO DISC—immediate replay 

One of the most significant television advances in recent years has been 
the development of the video disc recorder. Designed to provide immed¬ 
iate replay of sporting highlights, it features variable speed ranging 
from frame by frame up to twice normal, and can also operate in reverse. 
Although used only for monochrome TV in Australia, it is designed to ac¬ 

commodate any of the current colour TV systems. 

An analysis of the operational re¬ 
quirements for a slow and stop motion 
recorder made it quite evident that the 
majority of events requiring time base 
manipulation, especially those connect¬ 
ed with athletic activities, do not have 
a duration in excess of a few seconds. 
A 30-second storage period would 
adequately accommodate most situ¬ 
ations. 

The Ampex HS-lOO Slow Motion 
Video Recorder and Reproducer is a 
fully transportable, instant replay tele¬ 
vision recorder/reproducer manufac¬ 
tured for use in studio, mobile vans, or 
indoor remote broadcast sites. It is 
capable of recording standard PAL 
colour or monochrome video signals 
and then immediately replaying the 
recorded material, either forward or in 
reverse, at normal speed, twice normal 
speed, one-half normal speed, one-fifth 
normal speed, or in manually control¬ 
led, continuously variable speeds rang^ 
ing from stop-action (freeze) to normal. 

The recorder also permits operator- 
controlled, single-frame video advance, 
either forward or in reverse, whenever 
playback is in the freeze mode. The 
video output fully complies with PAL 
standards regardless of speed or direc¬ 
tion changes. Storage capad^ is 1800 
television fields, corresponding to 36 
seconds of video materid in the normal 
record mode, or 72 seconds of material 

in the alternate field record mode (i.e., 
recording only every other television 
field). 

The recorder uses the broad prin¬ 
ciple of magnetic recording, but with a 
disc in place of the more conventional 
tape. The recording takes the form of a 
series of concentric tracks recorded on 
the disc, each track, i.e., each complete 
rotation of the disc, representing one 
complete image field. Thus, during 
playback, a head may remain stationary 
over each track for as long as neces¬ 
sary, during which time it simply re¬ 
peats this field. However, in detail, the 
process is a good deal more complex 
than this, as will be evident. 

The disc servo unit contains the 
electromechanical components and 
their associated electronics. Electro¬ 
mechanical components include a disc 
drive assembly with its associated cir¬ 
cuitry and four head stepper assem¬ 
blies. The disc drive assembly controls 
the rotation of two magnetic recording 
discs, each of which provides two re¬ 
cording surfaces (i.e., top and bottom 
side of each disc). 

The discs are 16in in diameter and 
iin thick. They consist of an alum¬ 
inium base, a coating of nickel cobalt 
as the recording medium, and a Hash 
coating of rhodium as a protective 
layer. The highly polished, hard sur¬ 
face p ovides extremely long life and 

the specialised ability of continuous 
repetition of a given track for indefi¬ 
nite periods of time. 

Video signals are recorded on the 
four surfaces of the two discs, which 
rotate about a common vertical shah. 
Recording is continuous imtil the oper¬ 
ator overides the record mode by sel¬ 
ecting a reproduce or fast search mode. 
As long as recording is continuous, the 
last 36 seconds (72 seconds for alter¬ 
nate field recording) of recorded video 
is maintained in storage, ready for in¬ 
stant playback. Material recorded prior 
to the 36-second storage limit is pro¬ 
gressively erased to permit recording 
of new material. 

Rotation speed of the two recording 
discs is 50 revolutions per second 
(3000rpm). This speed is precisely con¬ 
trolled by a disc drive servo system 
which instantly detects and corrects 
disc drive motor speed variations. The 
primary purpose of the disc drive 
servo is to lock the rotation of the 
discs in phase with the external refer¬ 
ence vertical sync. This phase lock 
ensures that each complete revolution 
of the discs corresponds exactly to one 
television field, beginning and ending 
during the vertical blanking period. 

Each of the four head assemblies is 
moved by an independent stepper 
assembly that steps the head radially 
across the surface of the disc. For pur¬ 
poses of indentification the heads and 
thedr associated signal paths are 
referred to as head (or channel) 
A, head (or channel) B, head (or 
channel) C, and head (or channel) D. 
In addition to recording, each head 
also functions as a playback and erase 
head. During operation, head A steps 
radially across the top of the top disc, 
head B steps across the bottom of the 
top disc, head C steps across the top 
of the bottom disc, and head D steps 
across the bottom of the bottom disc. 

Each head assembly consists of a 
head transducer and two pads mounted 
so that the head and the two pads 
extend perpendicularly from the 
comers of a triangular platform. The 
head and the two pads provide a stable 
three point contact with the disc 
surface, and are held against the disc 
by a cantilever spring which bears 
against the rear of the platform. The 
head carriage assembly, which moves 
the head assembly, is mounted on guide 
rails extending radially across the disc 
surface. As the head carriage is moved 
a given distance along the rails, the 
head transducer is carried across the 

A typical control position setup for a sporting event, showing the 
video disc control unit with cueing clock. This unit provides a// the 
control and cueing facilities necessary to operate the recorder. 

20 ELSCTRONICS Australia, November, 1969 



with variable speed 

This article has been prepared by the 
editorial staff of Electronics Australia 
from material supplied by Ampex Aus- . 
tralia Pty. Ltd., a subsidiary of Ampex 

international. 

disc in the same direction and the 
same distance. 

Driving power for the carriage as¬ 
sembly is provided by a stepping motor 
controlled by lo^c circuits and end 
stop sensors (which provide reversing 
commands). The carriage assembly is 
coupled to the shaft of the stepping 
motor through a pinned stainless steel 
belt. 

(Prior to describing the recording 
sequence, it may be advisable to clarify 
the terms “field” and “picture” as used 
in this context, A “field” is one inter¬ 
laced half of a picture,” consisting of 
312.5 lines of the total 625 lines which 
make a complete picture. There are 50 
fields per second and 25 pictures per 
second in the Australian TV system. 
Editor, Electronics Australia.) 

Each field is recorded on the disc 
as a circular track; the head is held 
stationary, while the disc makes one 
complete revolution. When head A 
completes recording a single field, head 
B starts recording the next field. While 
head B is recording, head A is being 
stepped to a new position. When head 
B has recorded its field, head C records 
the next field. While head C is re¬ 
cording, heads A and B are both being 
stepped to new positions. (The reason 
for the “double step” action of head A 
— and subsequent heads — will be 
explained shortly.) When head C has 
completed recording one field, head D 
starts recording, head A erases the track 
in which it is now positioned, and 
heads B and C are stepped to new 
positions. When head D completes re¬ 
cording one field, head A starts record¬ 
ing in the track it just erased, head 
B erases, and heads C and D step to 
new track locations. In this manner 
each head records every fourth field, 
and successive fields are recorded by 
heads A, B, C and D in rotational 
sequence. Heads A and C record odd 
numbered fields; heads B and D record 
even numbered fields. 

Recording, moving, and erasing fol¬ 
lows a definite sequence for each head 
For example, during field 1, head A 
records. During field 2, the stepper as¬ 
sembly moves head A 0.010 inch 
radially across the disc (tracks are 
0.007 inch wide, 0.010 inch centre- 
to-centre). 

During field 3, head A is moved 
an additional 0.010 inch radially, plac¬ 
ing it a distance of two tracks away 
from where it recorded (during field 
1). During field 4, head A erases, with 
a DC current, any signal previously 
recorded on the track in which it is 

now positioned. At the start of field 
5, the erase current to head A is 
switched off and head A is fed signal 
output from the record amplifier. 

During any ^ven field, one head 
is always recording, one head is eras¬ 
ing, and the remaining two heads are 
being stepped to new track positions. 
The heads move in this manner to¬ 
ward the centre of the discs until head 
A eventually reaches its innermost 
track. This position of head A is sensed 
by a lamp and photocell arrangement 
positioned so that the photocell detects 
head A as it makes its first step from 
its last record track position. 

The photocell output, acting through 
the carriage control logic circuits, pre¬ 
vents head A from making the second 
stepping movement. During the two 
subsequent fields, heads B and C also 
reach their innermost point of travel 
and are similarly prevented from mak¬ 
ing their second stepping motion. On 
the next field, head A records on the 
track where it was stopped, and head 
D steps one track. On the following 
field, the direction of rotation of all 
four stepping motors is reversed. The 
heads then begin stepping toward the 
outer edge of the disc, and recording 
between the tracks used when the head 
movement was toward the centre of the 
discs. 

(The reason for the “double step” 
action, referred to previously, will now 
be obvious.) 

At the outer edge of the discs, head 
travel is again inhibited and reversed 
by a second lamp and photocell ar¬ 
rangement. Thus, the heads travel con¬ 
tinuously until stopped by an operator 
command. If a stepping error occurs, 
the head carriage logic circuits detect 
it and correct it at the end stops be¬ 
fore allowing the carriages to reverse 
direction. 

In the normal speed, forward direc¬ 
tion, playback mode, the sequence of 
carriage movement is identical to that 
used in the record mode. The head 
connections are transferred, by means 
of relays, from the record and erase 
amplifiers to the reproduce amplifiers. 
The outputs of the reproduce pre¬ 
amplifiers are sequentially gated 
through the rest of the reproduce 
electronics in the same manner that 
the record current was gated to the 
heads in the record mode. Each field 
is reproduced in the exact sequence 
in which it was recorded, so that 
the demodulated video output is in 
standard monochrome or PAL colour 
formation. 

The 16in disc used in the re¬ 
corder, The high quality of the 
polished surface is indicated by 
the perfection of the reflected 

image. 

In the still picture or freeze mode, 
the playback sequence is stopped on a 
particular field, and the video output is 
derived from the continuously repeated 
playback of a single track. In this 
mode, line interlace, chroma phase and 
burst phase are restored by special 
techniques to produce a standard tele¬ 
vision signal. 

The normal television video signal is 
a succession of odd and even fields char¬ 
acterised by a half-line shift of hori¬ 
zontal sync (with respect to vertical) in 
each field. This half-line shift produces 
line interlace of the two fields, consti¬ 
tuting a complete picture, when dis¬ 
played on a picture monitor. When, as 
in the freeze mode, each successive 
field is derived from the same recorded 
track, and is therefore identical to the 
one preceding it, interlace must be 
restored artificially. 

The technique of reconstructing a 
complete picture from a single field, 
rather than two successive fields, may 
appear at first glance to be undesirable 
since, in theory at least, the picture has 
been deprived of half the information 
which it should contain. In fact, this 
is not so in practice, while the tech¬ 
nique offers several worthwhile advan¬ 
tages in this application. 

The artificial creation of the missing 
field is not objectionable visually be¬ 
cause, for the greater part of the pic¬ 
ture, the information in the missing 
field would be the same as, or very 
similar to, that in the field being used. 

On the other hand, the advantages 
of the technique are considerable. One 
concerns the amount of blur Which will 
be created by rapidly moving objects, 
when individual pictures are presented 
in very slow sequence. The amount of 
blur present in a single field. Which is 
scanned in 1/50 second, will be only 
half o(f that present in a complete pic¬ 
ture, scanned in 1/25 second. 

It must also be appreciated that, if 
both fields were used, and fast move¬ 
ment was being photographed, there 
would be a noticeable diplacement of 
image between the first and second 
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P556 

Mess.... or Masterpiece 
The difference is a $3 Die-Cast Box 

“ xiprii 
■AaaJLiMJLii worldwide telecommunications and electronics 

ASSOCIATE 

For further information con¬ 
tact: Components Division, 
Standard Telephones & Cables 
Pty. Limited, Moorebank Ave., 
Liverpool, N.S.W. 2170. Phone 
Sydney 602 0333 or Phone 
Melbourne 480 1255, Brisbane 
47 4311, Adelaide 51 3731, 
Perth 21 6461, Newcastle 
61 5172, Wollongong 2 7974. 

Sure it works, and it works 
well . . . mostly. But it looks 
messy. For just three dollars 
you can turn that mess into a 
masterpiece. These natty little 
aluminium STC Die-cast Boxes 
will house the most con¬ 
ventional or zany electronic 
gadgetry. 

The five boxes in the STC 46R 
range can be used as rigid 
chassis for mounting in in¬ 
strument cases, conveniently 
shaped junction boxes, com¬ 
pact test sets and other com¬ 
plete equipments. They feature 

internal slots, for sliding in 
screens and printed circuit 
boards. Make your mess into a 
masterpiece with STC Die-Cast 
Boxes. 

Available in five sizes selec¬ 
ted to cater for most circuit 
sizes and compatible with ISEP 
Racking system (from 4% x 3% 
X 1 to 10% X 6% X 2”). 
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fields. If a picture was now presented 
in, say, the freeze mode using both 
fields, the first field would show the 
image in one position, the second in 
another, while the third scan (a replay 
of the first field) would show it moved 
backwards, followed by another for¬ 
ward movement for the fourth scan, or 
replay of the second field. Thus the 
movement would jitter or flicker back 
and forth. 

To produce line interlace artificially, 
odd fields are changed to even fields, 
or even fields are changed to odd fields, 
by insertion of a half-line delay in the 
video signal following the last equalis¬ 
ing pulse of the vertical block. 

The half-line delay Insertion is con¬ 
trolled by the system logic. By knowing 
what type of field is required (by exam¬ 
ining reference sync) and knowing 
what type of field is being reproduced 
by each head, the logic controls the 
insertion or removal of the half-line 
delay, as required. 

A further consideration arises from 
the need to create a complete pictme 
from a single field when replaying 
colour signals. The PAL colour system 
employs a precise frequency relation¬ 
ship between the chroma sub^rrier and 
the horizontal and vertical scanning 
rates. As a result the complete PAL 
picture comprises eight consecutive 
fields which occur in a specific chroma 
phase sequence. 

In the freeze mode these relation¬ 
ships would be disturbed, resulting in 
a non-standard signal for broadcast 
purposes, without the use of special 
compensating circuits. 

Compensation is provided by the One 
Line Delay and Chroma Inverter 
module. TTie one line delay section 
of this module is used as a means of 
shifting the U component phase by an 
amount equivalent to one TV line 
period. The function of the chroma 
inversion section is to shift the phase 
of the chroma only by 180*. Addi¬ 
tionally, the half line delay module re¬ 
ferred to earlier in relation to selection 
of the monochrome freeze mode is 
also inserted during every other field 
in order to maintain normal interlace. 

As in the monochrome freeze mode 
situation the logic sytem controls the 
insertion or removal of the half line 
delay, the one line delay and the 
chroma inverter circuits, during the 
colour freeze mode, by identifying the 
particular colour field being rescann¬ 
ed. These compensating cucuits are 
then suitably applied to reconstruct the 
complete PAL colour picture from a 
single field, in its correct eight field 
chroma sequence with reference to the 
station colour sync generator. 

Slow motion is essentially a combi¬ 
nation of normal motion and freeze. 

To produce the effect of slow motion, 
each recorded track is scanned not once 
but several times, depending on the 
slow motion rate selected, after which 
the playback signal is taken from the 
next track. Selection of a particular 
speed determines the average number 
of scans per track, even thou^^ some 
tracks may be scanned more often than 
others. For example, if a speed 
reduction of 2:1 is selected, each track 
is scanned twice; at 3:1 reduction, each 
track is scanned three times. At a 2.5:1 
speed reduction, half the tracks are 
scanned twice and half are scanned 
three times. Thus speed control is con¬ 
tinuously variable from normal to 
freeze. 

During the time a particular track is 
being rescanned, the system operates 

of the half-line delay remains un¬ 
changed during the transition. That is, 
if the half-line delajf was in the signal 
path before the switch, it remains in 
after; if it was bypassed before the 
switch, it remains bypassed after. 

In reverse motion playback the 
sequence of carriage motion and head 
switching is reversed and the carriages 
are made to move in the opposite direc¬ 
tion. Thus the fields are played back 
in opposite sequence to that in which 
they were recorded. 

Head switching sequence D, 
C, B, A preserves the normal pro¬ 
gression of fields from odd to even, but 
loses the track-to-track phase con¬ 
tinuity of the chroma signal. In switch¬ 
ing, for example, from head D to head 
C, switching is from the end of one 

The stepper assembly in position over the disc. The stepper motor 
pulley is at the left, with an idler pulley at the opposite end of the 
carriage rails. The head assembly is mounted on the right of and 

beneath the head carriage. 

exactly as described for the freeze 
mode. Carriage motion stops,, the signal 
is derived from one particular head, the 
half-line delay is switched in or out at 
the beginning of each rescan, and the 
chroma phase is controlled by the 
system logic which switches in the 
one line delay and/or chroma inverter 
as required. 

When the playback signal is advanced 
from one track to the next, carriage 
movement and head switching progress 
fromi one field to the next as in normal 
motion. Since switching from one track 
to the next produces a normal transition 
from one field to the next, the state 

The head assembly. The head itself is at the extreme right at the apex 
of the triangular head platform. Behind it are two pressure pads. The 
connecting leads to the two pin plug are thin flexible metal strips. 

field to the beginning of the one 
which preceded it in the original re¬ 
cording, This constitutes a 180* 
chroma phase reversal, which must be 
coweeted by reversing chroma phase 
in the chroma inverter. Thus, when 
switching from track to track in the re¬ 
verse motion direction, the half-line de¬ 
lay is not altered but the chroma phase 
is reversed by the chroma inverter. 

When rescanning a track in slow 
motion reverse, the action of the half¬ 
line delay, one line delay and chroma 
inverter is identical to rescanning in 
the forward direction. 

Recordings made in the alternate 
field record mode differ from those 
made in the normal mode in that only 
odd fields are recorded (the first field 
of each picture). 
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STOP RUST OUTDOORS 2 YEARS -OR MORE! 

■ / LPSisNOTa 
' f paint, lacquer or a 
/ varnish, and will NOT 

damage paint, rubber, 
fabrics, plastics, or finishes. 

Displaces Moisture Fast! 

TECHNICAL INFORMATION 
Physical Properties: 
LPS I 
Less than .0001 inch non-greasy molecular film 
with capillary action that spreads evenly and 
easily to seal out moisture at very low cost. 
Rust Inhibitor: Protects ail metals from rust and 
corosion. 
Water Displacing Compound: Dries out mech¬ 
anical and electrical systems fast. 
Lubricant: Lubricates even the most delicate 
mechanisms; non-gummy, non-sticky; does lot 
pick up dust or dirt. 
Penetrant: Penetrates to loosen frozen parts in 
seconds. 
Voinme Resistivity per ASTM D-257; Room tem¬ 
perature, ohm/cm; 1.04 x 10'* 
Dielectric Constant per ASTM-877: 
Dielectric Constant 2.1-1 Dissipation Factor: 0.02 
Dielectric Strength per ASTM D-i50: 
Breakdown Voltage 0.1 inch gap.32,000 volts 
Dielectric Strength volts/inch 320,000 volts 
Flash Point (Dried Film) 
Fire Point (Dried Film) 900 degrees F 
TESTS AND RESULTS: 950 degrees F 
Lawrence Hydrogen Embrittlement Test for 
Safety on High Tensile Strength Steels: Passed. 
Certified safe within limits of Douglas Service 
Bulletin 13-1 and Boeing D6 17487. 
Mil Spec, C-i6i73D-Grade 3 Passed 
Mil Spec. C-234II Passed 
Swiss Federal Government Testing Authority for 
Industry: Passed 7 Day Rust Test for acid and 
salt water. Passed Welland Machine Test for 
Lubricity as being superior to mineral oil plus 
additives. 

LPS PRODUCTS CONFORM TO 
FEDERAL MIL SPECS .. 
C 23411 and/or C 16173D 

LPS RESEARCH LABORATORIES, INC 
2050 COTNER AVE • LOS ANGELES, CALIF 9002 

,.(SOU AGENT)" 

HOW LPS SAVES YOU TIME AND MONEY 
I. LPS PROTECTS all metals from Rust & Corrosion, 

j 2. LPS PENETRATES existing rust — stops it from spreading. 
3. LPS DISPLACES moisture on metal—forms fine protective film 
4. LPS LUBRICATES even the most delicate mechanisms at extreme temperatures. 
5. LPS PENETRATES to free rust frozen parts, nuts, bolts, etc. 
6. LPS PREVENTS equipment failures due to moisture (drives it out). 
7. LPS LENGTHENS LIFE of electrical & electronic equipment—improves 

performance. 
8. LPS RESTORES equipment damaged by water contamination & corrosion. 
9. LPS PENETRATES AND PROTECTS plated and painted metal surfaces. 

10. LPS PROTECTS metals from salt atmosphere, acid & caustic vapours. 
11. LPS LOOSENS dirt, scale, minor rust spots & cleans metal surfaces. 
12. LPS ELIMINATES squeaks where most everything else fails. 

V. )ZEPHYR PRODUCTS PTY. LTD. 
VICTORIA—FHONE 5<-723t 

mutmm «tmn. bkiwol toBiw«T t comporbib 
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Recording only half the fields also 
affects the system in the following 
ways: 

a. The storage capacity of the sys¬ 
tem is doubled, from 36 to 72 
seconds. 

b. fast motion is available as well 
as slow motion. Speed is conti¬ 
nuously variable from twice nor¬ 
mal speed to freeze. 

c. Increments of motion from field 
to field are doubled in the repro¬ 
duced picture. This becomes 
noticeable as jerkiness in fast 
action sequences when played 
back at very slow speed. 

The HS-lOO is packaged in four 
imits: the Disc Servo Unit (DSU), the 
Electronics Signal Unit (ESU), the 
Output Processing Unit (OPU) and 
the Control Unit. Each unit is enclosed 
in a weather-resistant metal cabinet. 

The electronics for the DSU are 
on plug-in printed circuit modules 
(cards) which plug into a card rack 
extending across the front of the imit 
chassis below the top plate assembly. 
T^ese components are protected by a 
door on the front of the unit. 

Protection for the DSU top plate 
assembly is provided by a clear acrylic 
dust cover. During handling and ship¬ 
ping additional protection is provided 
by a removable steel cover that fits 
over the acrylic dust cover and latches 
to the DSU cabinet. 

The ESU contains most of the signal 
electronics, the control logic, and the 
major parts of the power supply 
system. Printed circuit modules on 
plug-in type card assemblies are housed 
in a card rack extending across the 
front of the unit. A panel above the 
card rack contains secondary operating 
controls. A power supply, containing 
front-mounted fuses, and test points, 
is mounted on a second panel directly 
below the card rack. The front of the 
ESU is protected by a hinged metal 
door. A connector panel at the rear 
of the unit contains connectors for the 
main power cable, video inputs and 
outputs, sync inputs, and cables that 
interconnect with the disc servo unit, 
the output processing unit, and the 
control unit 

The OPU contains a standard Ampex 
AMTEC, a device for eliminating dis¬ 
tortions in picture geometry in mono¬ 
chrome transmissions, by line-by-line 
compensation of timing errors genera¬ 
ted anywhere in the system; a standard 
Ampex COLORTEC, which carries out 
similar functions in colour television 
systems, and also ensures correct phas¬ 
ing of the colour signals by comparison 
with internally generated reference 
bursts; and an Ampex Processing 
Amplifier. These assemblies are 
mounted on side rails in the OPU 
cabinet for easy maintenance access. 

The Control Unit (see photo) con¬ 
tains all the primary controls used to 
operate the HS-100. It connects to the 
electronic signal unit by means of a 
30-foot cable (200-foot extender cables 
are available). All controls are illumi¬ 
nated pushbuttons except for a lever 
used for variable slow-motion speed 
control. All internal circuitry is 
mounted on one printed wiring board 
assembly. 

Mounted above the control panel is 
an illuminated clock type dial, cali¬ 
brated from 0 to 36. A white pointer 
on this dial indicates the head location 
relative to the 36 seconds storage 

A closeup of the head carriage. The rear of the head assembly proper 
and the two flexible connectors can be seen in the foreground. The 

rest of the assembly is beneath the carriage. 

The control unit showing con^ 
trol buttons and cueing clock. 
It includes a fast search facil¬ 
ity which can locate any part 
of the recording in four seconds. 

capacity of the system. When some¬ 
thing occurs in the image that may 
require immediate replay the Technical 
Director can depress a cue button 
and a red pointer, which normally 
rotates in synchronism with the time 
indicating pointer (and is hidden by it), 
will stop its movement and remain as 
a timing cue mark. This makes the 
operator aware that he must take the 
machine out of the record mode be¬ 
fore this segment of the recording is 
erased. 

As soon as a sufficient period of the 
significant action has been recorded, 
subs^uent to the cue indicator’s static 
position, the recording may be stopped 
and two <fast-search buttons used to 
drive the white time pointer (and the 

heads on the video disc), indexing them 
to the proper position prior to replay. 
The fast-search mode can locate any 
part of a recorded segment in four 
seconds or less, the shortest path being 
the direction in which the white time 
pointer has less than 180 degrees sepa¬ 
rating it from the red cue pointer. 

Because of the inertia of the carriage 
^ive system moving at search speed, 
it is not convenient to reverse the direc¬ 
tion of travel of the carriages at the 
inner and outer limits of travel. There¬ 
fore a lamp and photocell arrangement, 
located on carriage drive A detects the 
approach of the heads to the inner and 
outer limits and briefly slows the car¬ 
riage speed to normal while carriage 
direction is being reversed. 

The fast search system moves the 
heads rapidly (at about four times nor¬ 
mal speed) from one point on the discs 
to another. In fast search, as in normal 
operation, the heads must remain pre¬ 
cisely in step, otherwise loss of field- 
to-field continuity would result in sub¬ 
sequent playback. Therefore the se¬ 
quence of motion is kept the same as 
in normal speed operation. 

Video recording in the HS-100 ds 
accomplished by using “high band” 
standards to ensure highest picture 
quality. The incoming composite video 
signal is converted to a frequency 
modulated signal before it is recorded. 
During playback the signal is demodu¬ 
lated to produce a standard video out¬ 
put signal. 

The reproduce signal path contains 
the four head transducers, the four 
head preamplifiers, and RF switcher 
module, an RF equaliser module, 
a demodulator module, a low pass 
filter, a delay line, a delay switcher 
and a video output (amplifier) 
module, an AMTEC assembly, a 
chroma inverter module, a COLOR- 
TEC assembly, and a processing ampli¬ 
fier assembly, q 
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Howto 
putabaitery 
in its place 

Silver is the Eveready low-priced battery for torches and 
transistors used occasionally. 

Red is the Eveready medium-priced battery for transistors, 
torches and appliances used frequently. 

Gold Is Eveready’s new alkaline battery. Gives up to—10 times 
more service in toys; 7 times in industrial torch use; 6 times in 
cameras: 5 In tape recorders and record players; 4 times in flash 
guns and 3-4 times In transistors. 

AL.KAI.INe 
BNBROIZBR 

SILVER 

eveready 

UPTO 10 TIIVIES 

WORE SERVICE 

RED GOLD 

BATTBRiea product* of Bv*r«ady' S. Union Carbtdit' ar* regiatvred Trad* Mark* 
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What the Post Office is doing to provide 

IMPROVED TELEPHONE SERVICE 

The Postmaster-General's Department is continually testing new devices 
which are likely to improve its telephone service to the public, or contribute 
to its operating efficiency. Recent issues of Post Office publications con¬ 
tained information on a number of devices which fall within one of the 
above categories, some intended to be of assistance to handicapped persons 

The four devices to be described below are representa¬ 
tive of the considerable amount of research and develop¬ 
ment work conducted by the Post Office to improve its 
service for telephone subscribers. 

Our first story concerns a system designed to assist 
telephone users who have hearing deficiencies. The system 
was developed over a period of several years by the Post 
Office, workinff in close co-operation with the Audiametric 
Clinic of the Alfred Hospital, Melbourne, and Olendonald 
School for the Deaf. As a result of this research, 30 experi¬ 
mental deaf-aid telephones were built and install^ in homes 
throughout Australia. Every home where the social phone 
was installed had one or more occupants suffering from 
some degree of deafness. 

The system was developed specially to help sufferers 
from presbycusis (deafness of the ajged) which causes hi^ 
frequency hearing acuity to decline m most people over the 
age of 45. This loss is usually progressive, so that there can 
be severe loss in the upper audio range by the age of 70, 
sufficient in some cases to affect the upper speech band. 
Since normal tel^hone transmission techniques cause 
fairly substantial roll-off of the lower frequencies, the ores- 
bycusis sufferer is left with very little to hear at ail» A 
corollary problem concerns the calling system, which in 
the normal telephone is a bell. The bell tonea are often 
too in frequency to be heard by deaf persons. 

The special telephone developed by the Post Office to 
overcome, or at least minimise, these problems has an 
amplier designed to emphasise the fr^uencies in the 
lower speech range that the user can still hear, and is 
accustomed to hearing. It is equipped with an amplifier 
which compensates for the roU-otf in low frequencies found 
in transmission lines. Hie amplifier is adjusted so that 
when the control knob is turned right down, the telephone 
behaves as a normal instrument, but when it is turned right 
up the low frequencies are emphasised to the order of 
20dB at 400Hz. 

The ordinary telephone bell is replaced by a special 
calling device which operates over a 
range of frequencies (400-900H2) in a 
rising and falling tone. Experience has 
shown that a tone caller which glides 
up and down through a frequency 
range such as that chosen provides a 
sound that even those with severe 
hearing loss can pick up over part of its 
range. The tone is said to be readily 
identifiable by partially deaf people 
several rooms away. 

Another modification to the new 
phone is the provision of a special 
coil in the earpiece. This coil will set 
up an external magnetic field which 
will enable the phone to be used with 
most modem hearing aids. 

The field trials have been so success¬ 
ful that the Post Office is going ahead 
with full scale production of the deaf- 
aid phone. News of the development 
has been received with great interest 
overseas. In Britain, the Post Office 
is keen to introduce a similar instru¬ 
ment, and telephone organisations in 
Canada and the U.S.A. have also 
shown interest. 

Further indication of the concern 

P.M.G. research technical officer Jack Laughlin 
fits the external hearing aid coil for the telephone 

developed specially for the use of deaf persons. 

T 

In external appearance, the telephone set developed for the use of deaf 
persons differs little from the normal set. Note, however, the potentio¬ 

meter control to the lower right of the dial. 
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Plessey 
Drv Reed Inserts 

■i. ■ 
Preferred 

Types 
Glass 

Length 
(inches) 

Max. Glass 
; , Diameter 

Overall 
Length 

(inches) 

Max. D.C. 
Switched 
Current 

Max. D.C. 
Switched 
VoilM 

Max. 
Switched 

Load Watts 

Min. D.C^ 
Breakdown 

VoMBIlB 
XS2 2.0 0.217 2.75 0.5 250 15 750 
XS4 ■ 1.1 0.156 1.815 0.15 250 5 _ 500 
XS5 2.0 . 0.217 3.6 0.5 250 15 
XS7 2.0 ■ 0.217 3.6 0.5 250 15 ';':lll750^v4^^;- 
XS13 1.375 0.25 3.1 0.25 250 10 j: 
XS14 0.83 0.125 1.5 0.1 250 .. ^’ 400 ■'■■ ■ ■■■ 
XS15 2.0 0.217 3.6 1-5 250 100 .■3;::-750 . 

Plessey Dry Reed Inserts offer extreme 
life and reliability since their contacts 
are totally sealed within an inert gas- 
filled glass envelope. A range of 
standard, miniature and subminiature * 
types is available which includes both 
single pole “normally open” and single 
pole changeover configurations. 
Associated bobbins, coils and suitable 
biasing magnets are also available. 

The boDbins employ a unique patented 
method for retaining the insert in 
position, providing secure anchorage 
and facilitating replacement 
when necessary. 

Operation 

Operation of dry reed inserts is by a 
magnetic field which can be generated 
by a coil or permanent magnet. The 
combination of a coil and reed insert 
offers a relay of the highest professional 
standard. In this form dry reed inserts 
are used by the million in telephone 
systems and similar applications. 

Application 

Plessey Dry Reed Inserts are used with 
alarms, control systems and fail-safe 
devices of every kind. The high speed 

of operation permits their use In 
monitoring movement of fast recipro¬ 
cating and rotating parts. Furthermore 
their low contact resistance enables 
them to handle signal level currents, 
while types are available handling several 
amps. This versatility is far greater 
than that provided by any other single 
type of switch or relay. 

Full technical Information and appli¬ 
cation data avaifable on request from 
Professional Components Department, 
Vlllawood, N.S.W. or Ducon 
Interstate Offices. 

PLESSEY 

Components 

Ducon Division 
Plessey Components 
Box 2 PO Viliawood NSW 2163 
Telephone 72 0133 

Melbourne 42 3921 
Brisbane 2 3287 
Adelaide 76 3434 
Perth 21 4821/21 7867 

AD6 
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the Post Office feels for handicapped 
peoi>le is to be found in anodier 
special development. This is a tele¬ 
phone unit for physically disabled 
persons who are unable to use a 
normal telephone service. The unit, 
illustrated here, is said to be specially 
suitable for paraplegics. It is designed 
to enable the user to operate it by 
using a stick held in the mouth. 

Basically, the unit comprises a 
normal wall mounted telephone mount¬ 
ed on a vertical, chrome-plated tube 
fixed to a polished wooden base, as 
shown in the photograph alongside. 
The normal switch hook has been 
replaced by a push-button key. The 
key is dished to prevent the stick used 
for operation from slipping, and is 
provided with a warning lamp which 
lights up to indicate that the receiver 
is “off the hook.” 

To ensure that the user can hear 
inconiing signals, the instrument is 
fitted with a standard hearing aid tele¬ 
phone amplifier attachment, the control 
potentiometer for this being mounted 
on the top right hand side of the 
casing. The handset unit is mounted 
by means of a chrome-plated flexible 
tube, to facilitate adjustment to the 
needs of individual users. 

P.^0. engineers are vitally concerned 
with any techniques wrtich allow 
more effective use to be made of the 
existing facilities. They are therefore 
very interested in the recent develop¬ 
ment of economical carrier equipment 
which exploits the unused frequency 
spectrum above the voice range in sub¬ 
scribers’ cables. 

With the telephone subscribers’ net¬ 
work doubling in capacity every 12 
years, the Post Office has had to spend 
huge amounts each year in the provi¬ 
sion of extra lines required to cater 
for the increased demand for additional 
telephone facilities. Up till now, it has 
been necessary to provide each new 
subscriber with a discrete pair of wires 
for his particular service. Furthermore, 
any subscriber who needs more than 
one line has been provided with extra 
pairs of wires for each additional line. 
Any previous attempts to derive extra 
circuits from existing lines by using 
carrier techniques have proved too 
costly when compared with the provi¬ 
sion of facilities by conventional 
means. 

Recently, however, developments in 
equipment design broujght about by the 
growing use of transistors and other 
solid-state devices have resulted in low- 
cost subscribers’ carrier systems. These 
devices use frequencies above the voice 
frequency range and generally below 
lOOKHz. When connected to a con¬ 
ventional telephone line, they provide 
all the facilities expected from a nor¬ 
mal service. 

A typical single-channel system of 
this type has, superimposed on the 
normal voice frequency line, a carrier 
frequency of 64KHz in the exchange- 
to-subscriber direction and 28KHz for 
the return path. Signalling (i.e., dial¬ 
ling) is effected by interruption of the 
channel carrier, llie subscriber’s termi¬ 
nal is powered by a nickel cadmium 
battery, trickle-charged from the bearer 
subscribers’ exchange circuit during its 
idle periods. 

Subscribers’ carrier systems are 
available in two types (a) shorthaul 
single-channel cable systems operating 
up to six miles, and (b) multi-channel 

TOP: The tele¬ 

phone set devel¬ 
oped by the Post 
Office for physic¬ 
ally handicapped 

persons. It can be 
operated by a stick 
held in the mouth. 

BELOW: The 

P,M,G,*s experi¬ 
mental trans¬ 
mission test set. 

Note how it is in¬ 
serted between the 
subscribers set 
and the line ter¬ 

mination. 

systems employing repeaters, which 
operate on distances up to 16 miles. 
Current prices enable subscribers’ car¬ 
rier to compete with cable pairs as a 
method of providing bearers for tele¬ 
phone services. The carrier sys¬ 
tems are particularly appropriate when 
urgent cable relief is not available, or 
When an additional service is required 
in the same premises. 

Original devel^ment work carried 
out at the Post Office Research Labora¬ 
tories in Melbourne has resulted in a 
system for testing telephones in cases 
where subscribers complain of poor 
transmission. The system consists of a 
portable Checker and an oscillator situ¬ 
ated in the exchange which sweeps a 
range of frequencies between 300 and 
3000Hz, 25 times a second. This oscil¬ 
lator places the swept frequency tone 
on the subscriber’s line and the port¬ 
able instrument is used to check the 
level of signal received. Connection to 
the tone generator in the exchange is 
made by dialling the appropriate num¬ 
ber for the telephone under test. 

Four basic tests are provided. An 
orifice fitted to one end of the tester 
is connected to the sweep oscillator 
and functions as an artificial voice to 

test the transmitter. The same oriffce 
functions as an artificial ear to test the 
receiver when the latter is connected 
to the sweep oscillator. Direct measure¬ 
ment of the sweep oscillator provides 
an indication of line loss. The meter 
displays a single reading which is an 
average of the received p)Ower over the 
swept range. A low reading could 
therefore indicate an overall line loss 
or a selective loss over part of the 
speech spectrum. A fourth test posi¬ 
tion measures line current. A chart 
attached to each test set shows accept¬ 
able performance values for various 
types of telephone. 

Provision is also made for calibra¬ 
tion of the tester and for normal use 
of the telephone. The tester will re¬ 
main connected to the oscillator during 
change of transmitter or receiver in¬ 
serts. 

At present, the Post Office regards 
the tester as experimental only, but a 
number of them are undergoing field 
trials, and it is expected that their use 
will have beneficial effects. The system 
will provide the attending technician 
with a standard system upon which to 
judge the performance of the telephone 
under test. p 
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221 
241 
27 I 
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,82X70 
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55" C* 
STUO 

1 PLASTIC] 

r NiormaL 

\ 25° ^ 
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00-7 

Normal 

25° C. 
1 amb. 

00-7 

Normal 

^50° 
i amb. 

PolarUy^ 
Batob 
Oisa 

at Temp- 

available from Mullard 
■part of a total range 

which offers 
170 different 

voUagejpower 
ratings 

The compact DO-4 encapsulation used 
for the Mullard type BZY93 zener diode 
is the smallest available anywhere for 
a 20W device. It has also resulted in an 
extremely low cost-per-watt figure on a 
device with ±5% tolerance. 

Other features of the BZY93 include 
drift-free operation and a very high 
standard of reliability-—even at extreme 
rating limits* This latter characteristic 
results from the Mullard conservative 
rating policy which specifies life 
performance at maximum rated power. 

The Mullard zener range offers 170 
different voltage/power ratings—400mW to 
75W, and 3.3 to 75V. Advantages include 
sharp knee characteristics, low dynamic 
resistance, and low leakage current. 

Pocket Chart-This new Selector gives you 
quick reference information on Mullard 
Zeners. Send stamped, addressed envelope for 
your copy to the Mullard office in your State. 

MiiUaid 
Mullard-Australia Pty. Ltd. 
35-43 Clarence Street, Sydney, N.S.W. 2000. Phone: 29 2006 
123 Victoria Parade, Colfingwood, Vic. 3066. Phone: 416644 
St. Paul's Tee. and Light St., Bowen Hills, Old. 4066. Phone: 51 5151 

Associated with MULLARD LIMITED, LONDON 
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Fungus growth on electronic equipment 
• ' ^ 

Some plastics materials used as insulants in electronics 
components are not resistant to fungus attack, according 

to a recent study carried out in the United Kingdom. 

rise to heavy fungus growth during 
tests: 

Castor oil (basis of lubricating oil) 
PVC (has vinyl-acetate content) 
Glyceryl laurates 
Sorbitol laurates 

One of the end products of high 
humidity is the growth of fungi» and 
the destructive nature of these is mani¬ 
fested in many ways, some more criti¬ 
cal than others; for example: 

1. They may attack and deface label¬ 
ling or other essential instructional in¬ 
formation on a product. 

2. They may attack and lessen the 
tensile strength and durability of a pro¬ 
duct, causing it to fail short of the time 
indicated in endurance testing. 

3. They may, in their metabolic ac¬ 
tivity, emit organic acids that etch or 
in some way disfigure a smooth or 
polished surface. 

4. The development of a spore cul¬ 
ture under warm, moist conditions with¬ 
in a motor or instrument enclosure 
may result in eventual malfunction due 
to interference with moving parts. 

5. Fungus grows most readily on 
organic materials such as insulaticm, but 
also grows on paint surfaces and on 
slightly dirty bare-metal surfaces. 

6. There is no satisfactory method of 
reconditioning once fungus growth has 
taken place. 

7.1 Residual solder flux does not in 
itself act as a good source of fungus 
nutrients, but the flux residue does act 
as a particularly good base for fungus 
growth if the nutrients were supplied 
from outside. Test results show that, 
while all soldered joints were weaker 
than at the start, they w^re not signifi¬ 
cantly different from joints aged under 
ordinary room-temperature conditions. 

Fungi are opportunists, natural in¬ 
habitants of the land. They are a group 
of micro-organisms, many of which at¬ 
tack, digest, and eventually return to 
their elements, all types of organic 
materials. Fungi lack a control system 
to maintain body temperature above or 
below the environment for the tem¬ 
perature favourable to their metabolic 
chemical processes. A temperature re¬ 
quirement of 30 ±4®C is found in 
the general fungus-resistance test pro¬ 
cedure; this is the temperature of an 
average summer day (In the U.K. —• 
Editor.), one that fungi might find in 
actual field conditions. 

At this temperature both the extra¬ 
cellular and intracellular enzymes of a 

fungus may function at, or very near, 
the optimum level, and so a more or 
less rapid growth is encouraged. Chemi¬ 
cal reactions continue at ever increasing 
rates as the temperature rises because 
of the excitement of the atoms at 
higher and higher temperatures. 

What then, is the limit of fungus 
growth? For most fungi generally 40® 
to 43®C is the maximum. At tempera¬ 
tures over 40®C, the viscosity of the 
cytoplasm of most forms of life begins 
to change. 

Looking at a growth of mould of 
fungus, one perceives a network of 
thread-like filaments resembling cotton; 
these are topped with a mass of colour, 
usually black, green, yellow, pale blue 
and brownish grey. When brushed off 
the coloured material has the appear¬ 
ance of powdery dust which under the 
microscope is seen as a mass of indi¬ 
vidual particles. Such particles, known 
as spores are so small that they float 
on air currents and, as seeds of the 
parents, are carried along on fertile 
material. The small organisms are 
complete chemical factories with a 
growth potential governed only by the 
environment in which they find them¬ 
selves. The environment permitting, 
they will grow for ever, and the pre¬ 
sence of fungal ^owths requires a sus¬ 
tained high moisture ccmtent. Thus 
plastics with low moisture-absorbing 
tendencies are preferred for many elec, 
trical applications because their surfaces 
are less hospitable to the growth of 
organisms. 

Materials that are nutrient to fimgi 
should be avoided; such materials are 
cellulose nitrate, melamine formalde¬ 
hyde, and vinyl-acetate. If a plastic 
happens to be a modified material, its 
susceptibility to fungus is oft^ unpre¬ 
dictable. 

To prevent the growth of fungus on 
plastics an attempt has been made to 
introduce fungicides into the materials; 
unfortunately fungi are susceptible to 
only a few fungicides and are exceed¬ 
ingly hard to treat. The best method 
is to select and use materials that are 
non-nutrient to fungi; among these can 
be listed ceramics, mica, glass, nylon, 
and FIFE. 

The following materials have given 

Ethylene glycol 
Tetraethylene glycol disterate 
Lacquers and varnishes which are 
usually compounded with resins and 
natural oils. 
Materials such as glass-fibre sleeving 

can provide a suitable path or bridge 
for fungus. This can be overcome by 
impregnation with PTFE. 

Degradation of physical properties 
by bacterial action is usually associated 
with naturally occurring fibres and it 
is disturbing to learn that synthetic 
materials are by no means immune to 
attack. 

Polymers are often used which are 
anything but pure; but, apart from 
these technical impurities, plastics are 
often mixed with all kinds of other 
substances, e.g. plasticisers, stabilisers, 
fillers and the like, and it is just these 
admixtures which succumb first to bio¬ 
logical deterioration. 

The start of an investigation should 
be at the point of mixture of sub¬ 
stances, which in practice are grouped 
under the name of plastics and which 
under conditions of practical use, may 
give rise to the occurrence of biologi¬ 
cal deterioration. Polyethylene and 
PVC, which are considered to be par¬ 
ticularly inert materials, can be attack¬ 
ed, and insulation of cables and term¬ 
inal boxes has failed as a result of 
the action of micro-organisms which 
cannot be detected by the eye. It is 
not safe to assume that a material 
which appears to be resistant to attack 
when it is first produced will remain 
immune. 

Many plastics are themselves insen¬ 
sitive to attack by micro-organisms 
(they are inert), but they do allow the 
growth to develop on their surfaces. 
This is highly undesirable, especially in 
the case of insulating materials. One 
might state that deterioration of the 
material concerned does not anoly; but 
things are not as simple as that, be¬ 
cause, in the process of overgrowth, 
the structure of the surface and the 
presence of microscopically thin water 
lavers play a part. These are undoubt¬ 
edly properties of the material itself 

Surface fungal growth on plastics is 
certainly an '^undesirable change,** at 
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iHiwsiiiri 
FROM THE WHARFEDAIE RANGE 

Music lovers and audio 
enthusiasts all over the world 
agree that Wharfedale sound 
is distinctive and appealing 
. . . Wharfedale popularity is 
reflected in ever increasing 
sales wherever high fidelity 
speaker systems are 
available. 
Research engineers at Rank^ 
Wharfedale Ltd. have solved 
the problems associated 
with small speaker systems 
which until now have been 
loss of musical quality and 
limited frequency response. 
As a result, Wharfedale’s 
compact speaker enclosures, 
the “Denton” and the “Super 
Linton”, sound like much 
larger speaker systems ... 
bass registers are 
reproduced without restraint 
or collapse and trebles are 
smooth, clean and 
satisfying. 

WHARFEDALE ‘‘SUPER LINTON’’ $89 inc. sales tax 

Simon Gray proudly introduces to Aus¬ 
tralian music lovers two medium size 
Wharfedale speaker systems; both en¬ 
closures are already popular overseas. 
These are the 2-way '‘Melton'' and the 
3-way "Rosedale" . . . high performance 
systems which have been acclaimed In 
International music circles. 

WHARFEDALE “DENTON” $69.50 inc. sales tax 

Measuring only 15" x x 9", the “Denton” 
has a conservatively quoted frequency response 
of 65-17,000 Hz. It features a specially designed 
8" roll surround bass speaker with a long throw 
voice coil and the proven Wharfedale H.F. pres¬ 
sure unit tweeter. Power handling capacity is 15 
watts R.M.S. Cabinets are available in selected 
oiled teak or polished walnut veneer. 

A most musically satisfying compact system with dimen¬ 
sions of only 19" x 10" x 10" . . . and a conservatively 
quoted frequency response of 40-17,000 Hz. Low fre¬ 
quencies are reproduced by a specially designed 8" roll 
surround bass unit with a long throw voice coll . . . 
trebles by the renowned Wharfedale Acoustiprene tweeter. 
The “Super Linton” will handle 15 watts R.M.S. Available 
in selected oiled teak or polished walnut veneers. 

WHARFEDALE “ROSEDALE” $284 inc. sales tax 

With a genuine frequency response of 35-20,000 
Hz. free of colouration, the period styled “Rose- 
dale” is recognised as one of the world’s finest 
speaker systems. Speaker complement includes a 
massive 15" woofer, a specially designed 5" mid¬ 
range speaker and an effective Wharfedale 1" 
tweeter. Power handling capacity is 40 watts 
R.M.S. Available with oiled teak or polished 
walnut veneers. 

WHARFEDALE 
“MELTON” 
$130.50 
inc. sales tax 

With its 12" wide 
spectrum bass 
reproducer and 
Wharfedale 
Acoustiprene 
tweeter the new 
Wharfedale 
“Melton” offers 
large speaker 
performance from 
a cabinet with 
dimensions of only 
21" X 13" X 101/4". 
Power handling 
capacity is 25 
watts R.M.S. 
Frequency 
response is 
conservatively 
quoted at 45- 
17,000 Hz. Make 
your selection 
from selected oiled 
teak or polished 
walnut veneers. 

SGW4 

Australian National Distributors: 

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101« 
Sydney Office: 22 Aidge St., North Sydney, N.S.W. 929 6816 
Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. Tel. 49 6050 

INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street. Darwin. Tel. 3801 

Q'land: Sydney G. Hughes, 154*158 Arthur St., New Farm, Brisbane. 58 1422 

S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 

Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 

W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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least of the condition of the material 
in the sense of the definition of biolo 
gical deterioration. 

The properties of different types of 
resins vary considerably; the nature of 
the ingredients cannot always serve to 
determine whether decay occurs or not. 
For the least exigeant organisms caus¬ 
ing deterioration, conditions are: 

Sufficient water 
A source of carbon 
A small quantity of minerals, i.e. 

containing phosphorous and nitrogen 
A suitably high temperature 
Consequently it is not sufficient to 

investigate whether some substance or 
another may serve as a carbon 
source; other conditions must be satis¬ 
fied too, and this may lead to consid¬ 
erable complications owing to the en¬ 
vironments in which these factors of 
growth occur. 

Cellulose appears to be very liable 
to attack; whereas cellulose acetate is 
not, cellulose nitrate is. In the case 
of polyvinyl chains we see, however, 
that the acetate is vulnerable and that 
the chloride is not; it is not a matter 
of simply adding up properties 
chemicals, but in this respect every 
compound itself should be considered 
on its own merits. 

This is particularly evident in the 
case of polythene, which, after all, is 
a chain of CH2 groups, whilst it is 
known that paraffins, which have 
shorter chains, are vulnerable. In prac¬ 
tice it is not often that we deal with 
pure synthetic resins and plasticisers 
which, because of the microstructure, 
are liable to deterioration and are sus¬ 
ceptible to fungal growth. 

The mainly physical bond between 
synthetic resin and plasticiser causes 
no problem to micro-organisms attack¬ 
ing the plasticiser in the mixture. 

Tests made on materials used in 
cable manufacture showed that heavy 
fungus growth was found on PVC 
sleeving and, to a lesser extent, on 
Neoprene latex sleeving. The tests 
showed conclusively that PVC mater¬ 
ials are nutrient to fungus growth. 
Assemblies appeared to have a deeper 
penetration of growth when castor 
base oil was used as a lubricant. The 
tensile strength and durability were 
affected. Insulation resistance showed 
a pronounced drop, in many cases 
below the acceptable limit. Organic 
acids which formed, etched and dis¬ 
figured the sleeves, blistering and sep¬ 
arating the overlay. 

Fungi was shown to be a major 
cause of deterioration of polvurethane 
coatings in wet situations. Deteriora¬ 
tion caused by fungi is lessened if 
hydrolysis inhibitors are added to the 
polyurethane and can be prevented by 
the addition of a fungicide. 

One of the slight disadvantages of 
polyurethane is that, under certain con¬ 
ditions, particularly in tropical clim¬ 
ates, the polyurethane develops soft 
areas and deforms. Inspection of a 
number of such prematurely discarded 
coatings shows that the softened areas 
are sponge-like in structure and the 
spaces contain fungus hypae. The fun¬ 
gus might be a major cause of the 
deterioration or, as softening due to 
hydrolysis will eventually occur in any 
case, the fungus may be present only 
after this deterioration has occurred. 

Experiments showed that fungi 
grow readily on polyurethane in the 
presence of water, and that the fungi 

REED SWITCHES AS NON-MECHANiai LOCKS 

A novel type of lock which con be opened with a card with 
a magnetic pattern impressed on it was described in 
"Electronics" by R. Michel Zilberstein. of Microsonics 

Inc., U.S.A. 

PLASTIC CARD 

_X_ 

N 

[ZZ], 

The security lock can only be 

A non-mechanical elec¬ 
trical lock can be made 
with dry reed switches. 
Several normally open 
and normally closed 
switches are connected 
in series and mounted 
on a board. Using a 
coded card to activate 
the normally open 
switch with permanent 
magnets will close the 
circuit, permitting opera¬ 
tion of the electric door 
latch, automobile igni¬ 
tion, or whatever. 

The lock won’t oper¬ 
ate with the wrong magnetic pattern, 
or with a single large magnetic field, 
because the normally closed switches 
will open, interrupting the circuit. The 
security factor of the lock depends on 
the number of reed switches and the 
pattern in which they’re arranged. 
Each lock will respond only to the 
magnetic pattern that will close the 
normally open switches and leave the 
normally closed switches closed. 

The card is an array of small per- 

activated by the correct pattern 
of permanent magnets on the 

card *'key*\ 

manent magnets arranged so that 
they’re over the normally open switches 
when the card is inserted. The lock 
can be sealed in a non-magnetic box, 
recessed into any flat surface, and then 
disguised with trim. The key can be 
a laminated plastic card. 

iiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiniiiiiiiiiiiiiiiiuiiiiiinniiiiiiiHiiiiiiiiitiiiiiitiiiiiiiiiitiiitiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiniiiiitiuiiiiiiMiiiiiitiniiiii 

are a major cause of deterioration and 
softening. After hydrolysis due to other 
causes (accelerated aging) fungal 
growth is more rapid. Fungicides can 
be added to the polyurethane to pre¬ 
vent mould growth. Additives which 
prevent hydrolysis of the polyurethane 
also improve its resistance to fungus. 

Since many compounding ingredients 
such as plasticisers are attacked by 
fungi, only those known to be resistant 
should be used in applications where 
fungus growth might occur. Castor oil 
cures of polyurethanes are somewhat 
susceptible to fungus attack and should 
be protected with appropriate fungi¬ 
cides. Cases have occurred where 
solder flux has crept along stranded 
wires under insulating sleeves; as the 
flux never reached the decomposition 
temperature, mould growth was 
brought about in the presence of mois¬ 
ture. 

Another mould-growth problem is 
that of fingerprints imposed when 
handling printed wiring boards and 
components. This has been directly 
responsible for many failures. It is of 
interest to note that growth is more 
prevalant where female labour is em¬ 
ployed on assemblies; this is associated 
with the use of hand cream. 

Tobacco smoke also has an effect on 
assembled materials, such as plastics 
where mould has grown extensively on 
areas which have been in direct con¬ 
tact with smoke from cigarettes, and 
testing shows that it is not coincidence, 
but a fact, that substantially less 
growth is found from the non-smok¬ 
ing operation. It has also been experi¬ 
enced that, where the meniscus of a 
plastic-encapsulated capacitor had been 

fractured at its wire termination seal, 
flux and moisture had penetrated 
through the seals carrying fungus 
spores; these spores had created small 
chemical factories inside the cai>acitor 
and their products were ultimately the 
direct cause of breakdown. 

The ends of cables or wires sleeved 
or open should be sealed against the 
entrance of moisture with a suitable 
compound at the maker’s premises and 
kept sealed during storage and transit, 
until used in the manufacture of cable 
assemblies. 

Prior to attachment of terminations 
to prepared lengths of cable, the ends 
should be protected against moisture 
and fungus by treatment with a fungi¬ 
cidal varnish; after the terminals are 
attached, the connections should be 
adequately touched up with the same 
varnish. 

The use of fungi-nutrient materials 
should be avoided in printed-circuit 
component parts and materials. If this 
cannot be accomplished, materials 
should be pre-treated with an accept¬ 
able fungicide or sealed from expos¬ 
ure; but this is not applicable where 
non-fungi-nutrient materials are used 
or where printed-circuit boards and 
components are to be encapsulated. 

It is very important that the encap¬ 
sulating medium is tested to ensure that 
fungi-inert and non-fungi-supportive 
materials are used. 

The use of clean rooms and the 
wearing of suitable gloves would mat¬ 
erially assist in the prevention of 
mould growth activity. (Condensed 
from ah article by Charles E. Jowett 
in the September, 1969 issue of “De¬ 
sign Electronics.”) p 
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Differential Amplifiers 
Arrays 

High-gain wide band Amplifiers 
Operational Amplifiers 

Special function sub systems 

Want Linear Integrated Circuits? 

AWV stocks the broadest range. 
AWV’s range of Linear Integrated Circuits is constantly expanding. At 
this moment we have over 55 different types available — each suitable 
for a wide range of applications. Integrated Circuit Product Guide, 
on request to AWV Sales Dept., Private Mail Bag, P. O. Ermington, 
N.S.W, 2115 or Interstate Offices and Distributors. 

AMALGAMATED WIRELESS VALVE COMPANY PTY. LTD. 
AWV119 
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TOSHIBA IN PRODUCTION 

WITH 1C RECEIVERS 

Tokyo Shibouro Electronic Co. Ltd. (Toshiba), of Jopan, 
is marketing two broadcast receivers using integrated 

circuit devices. 

In its magazine ‘Toshiba Review” 
the company says the two models in¬ 
troduced, the IC-310 and the IC-70, are 
produced with emphasis not on 
miniaturisation alone, but also on get¬ 
ting the best performance by using 
ICs. 

The IC-310 has been developed for 
AM single band use. It has a rdatively 
large cabinet, but the space saved 
through the use of ICs is devoted to 
a large aerial core and large loud 

gain three-stage direct-coupled am^li- 
ner for AF amplification. Negative 
feedback from the output to terminal 
3 increases the input impedance and 
reduces distortion. Q8 is a power drive 
transistor with maximum emitter cur¬ 
rent of 20mA. 

The second Toshiba IC radio, the 
IC-70, is a compact, portable FM/AM 
set fOT two-band operation. 

It uses a monolithic linear 1C, 
TA7046P, which was developed 
primarily for use in the IF stage of 
FM/AM portable radios. The circuit is 
divided into three blocks: an FM/AM 
IF amplifier with AGC characteristic 
for AM; IF amplifier and limiter for 
FM doubling as IF amplifier and 
detector for AM; audio preamplifier. Q 

speaker, with the aim of achieving high 
sensitivity and superior sound. This is 
described below. 

Conventional discrete transistors are 
used in the converter and output 
power stages, but a single IC operates 
as IF amplifier, detector and audio 
amplifier (figure 1). The circuit uses 
the Toshiba TA7049 monolithic linear 
IC, which is housed in a 14-lead plas¬ 
tic dual in-line package. This package 
is regarded as convenient for assembly 
and suitable for automatic insertion in 
mass production. Other merits are the 
ability to operate from voltages as low 
as 2.5V and an excellent AGC charac¬ 
teristic. In the receiver under discus¬ 
sion, a 4.5V power supply is used, and 
the AGC figure of merit is over 55dB. 

As can be seen from the block 
schematic (figure 2) the TA7049P con¬ 
sists of three blocks, total gain being 
140dB. The first block is the IF ampli¬ 
fier stage with AGC transistor; Q1 and 
Q3 constitute a direct-coupled ampli¬ 
fier with negative feedback; high gain 
is secured through connection of a by¬ 
pass capacitor to terminal 10. Q2 is an 
ACjC transistor with the collector and 
emitter common to Ql; as the emitteir 
current of Q2 increases through AGC 
action, the emitter currents of Ql and 
Q3 decrease to reduce gain. 

The second block is a direct coupled 
two-stage - amplifier with no internal 
bias. This may be used as a linear 
amplifier with a DC negative feedback 
between terminals 6 and 8; however, 
in this case with negative feedback 
established between terminals 7 and 8, 
Q5 is biased near the cutoff point. 
Thus, it operates as a detector. 

The third block is a low-noise, high- 

Figure L Circuit diagram of the Toshiba IC-SIO receiver. 

IFTt IFT2 I- 

L—?5d5-J L—L-; 

IFA/Det. '^“<^‘0 

J 

Ponder}- 

^ [T speaker 

8—-' 

-45dB- 

Figure 2. Block diagram of the Toshiba 1C~310. 

Block 1 Block 2 Block 3 

Figure 3, The circuit for the Toshiba TA7049P integrated circuit. 

ELECTRONICS AustraliaANovember, 1969 35 



CHEST OF mma 
Three types of Gslyanised Chesu messurini 
nvfiiii X 6^in X llTliin, containina 16 
drawers* each measuring 6H x 3%in x 2V6ia. 

• TYPE C.D.l. With 16 undivided drawers. 

• TYPE C.D.2. With 16 triple compartment 
drawers. 

• TYPE C.D.3. With 8 triple compartment 
drawers, and 8 undivided drawers. 

• TYPE C.D.4. A 17i/8in x ll%in Gal- 
vanised Chest containing 4 full-length daw- 
ers each measuring 15%in x 6%in x 2V^in. 

The Chests are finished in blue hammertone 
stoving enamel, are complete with identifica¬ 
tion cards and packed in strong corrugated 
cartons. Provision is made for all units to 
he bolted together in tiers. 

COLOUR TELEVISION 

With particular reference 

to the PAL system by 

G. N. PATCHETT 

This book now available 

$5.95 

BULPHONE 

Pick up the receiver and dial push num¬ 
ber desired. 

Large $13.50 per pair 
Small $10.12 per pair 

KALTRO SVC 
TV-RADIO 
RENOTE CONTROi 
LISTENER 
This TV-Radlo Remote Control Listener is 
a combination of an extension speaker and 
a remote control station to regulate the 
sound of both the TV, Radio. Phono, or 
Hi-Fi set and the speaker incorporated in 
the Listener itself. In addition, up to two 
earphones can be attached for listening 
to the sound of the TV. Radio, Phono, or 
Hi-Fi set without disturbing others around 
you. Unwanted commercials can be easily 
cut off by merely turning down the control 
of the TV-Radio Remote Control Listener. A 
modern designed plastic cabinet with easily 
adjustable fingertip controls ideal for use 
in home, office and business. Complete with 
earphone, 20ft of lead wire and installation 
instructions. 

Price $8.75 
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I Trade enquiries | 
I prices available | 
I on application I 

8 WAH STEREO ANPUHER 
MODE SA-80S 

SPECIPICATIONR 
Output Power: 8 Watt, 4 Watts per chan¬ 

nel. 
Frequency Response; 60 to 15,000 cps. plus 

or minus 1 db. 
Harmonic Distortion: Less than 3%. 
Hum and Noise: 52 db below rated output. 
Sensitivity: Phone (Crystal) lOOmV 250K 

ohm. 
Tuner lOOmV. 

Tube Complements: 12AX7xl, 30A5x2, 
15315x1 (Silicon Rectifier). 

Dimensions: 5.11b. 944in x 6V4in x 3in. 

BOOK SHELF TYPE 
SPEAKER SYSTEM 
MODEL SP-4S 

Finish: Walnut lacquer. 

'PIP«RU'' HOU raiHNES 
“PIPORAS** Hole Punches are made from 
Alloy Tool Steel, and cut clean and 
accurate boles in sheet metal. They make 
a smooth, perfect hole without reaming or 
filing. 

SCREWIVPE, ROUW 
Supplied with “UNBRAKO** High Tensile 
Socket Screws and Wrenches. Cut holes in 
sheet metal up to 18 gauge. 
Type Nominal Actual Water Pipe Pilot Priee 
No. Slxe Slse SIxe a.D.) Drill SIxe Each 
32.5 
40.5 
48.5 
56.5 
64.5 
72.5 

V6in 0.507in 
Hin Q.618in 
V4in 0.742in 
Tiin 0.884in 
lin l.OOSin 

IVbin 1.133in 
76.S 1 3/16in 1.172in 

— V4in $2.17 
V4in 5/16in $2.17 
Hin 5/16in $2.80 
Hin Hin $3.80 
— Hin $4.10 

V4in Hin $4.S3 
— Hin $4.53 
— Hin $4.07 

lin 7/16in $5.07 
80.5 min 1.258in 
88.5 IHln 1.382in 
With Heat Treated, High Tensile Steel Hex. 

Head Bolt and Nut. 
Cut holes in sheet metal up to 16 gauge. 
96.5 IHin 1.512in — 9/16in $6.68 
112.5 lV4in 1.762in IHin 9/16in $7.60 
128.5 2ia 2.014in IHin 9/16in $8.33 

I Free parking | 
I at Rhodes | 

I Phone: I 
I 73-0211 Rhodes I 
I 29-4451 City | 
I 73-5586 Sat. Morning. | 
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THU MONTH'S SPEOUS 
Radar 1XR Power Supply $30.60 
Radax 05XR Power Supply $20.40 
Lapel tOcrophone X67 .. $00.90 
Table Hicrophone BM3 .. $ 7.50 

MODE M6 FOUR CHAHNEL 

TRANSISTORISED MICROPHONE 

NIXBl 

All four inputs accept standard two circuit 
Phone Plugs, while the output jack accepts 
a standard circuit Phone Pin nug. 

SPEOFICATlONSs 

• Input Impedance: **Hi*' Impedance for 
(Crystal Microphone, etc. • Gain; Ap¬ 
proximately 6 db. • Maximum Input Signal: 
1.5 volts. • Maximum Output Signal: 2.5 
volts. • Output for Minimum Custortion: 
2 volts. •Hum: 0. • Battery; 9 volts. 

Mono $6,75 Stereo $9.75 

GENERAL ACCESSORIES 
(A DIVISION OF ELECTRONICS INDUSTRIES) 

116-118 CLARENCE ST., SYDNEY 29-445 1 443 CONCORD RD., RHODES 73-0211 
BOTH STORES OPEN SATUBDAY MOBNING FREE PABKING SPACB AT BHODBS FOR CUSTOMERS 

36 BLBCTRONICS Australia, November, 1969 



SCIENTIFIC AND 
INDUSTRIAL NEWS 

Specimen manipulator 
Hitachi Ltd., of Japan, has been licensed by the C.S.I.R.O. 

to manufacture a high-precision specimen manipulator devel¬ 
oped by Mr J. C. Mills and Mr A. F. Moodie in the 
C.S.I.R.O. Division of Chemical Physics, Clayton, Victoria. 
Manipulators are used to enable a specimen to be moved and 
tilted into any position for examination under an electron 
microscope. 

The recently developed manipulator has been fitted to the 
latest Hitachi electron microscope. Controls external to the 
vacuum chamber of the instrument provide movements with a 
fineness of adjustment of .001 micron in two directions in a 
horizontal plane, of 1 micron in the vertical plane, and tilts 
up to 40 degrees about two axes at right angles. The move¬ 
ments are smooth, and the specimen is stable to within half 
an atom diameter during any half-minute, even under the most 
extreme working conditions. 

To avoid contamination of the high vacuum and of the 
specimen, no lubricants are used. For the same reason, pro¬ 
vision is made for cooling the specimen capsule to less than 
—140®C. so that stray molecules are trapped on its surface. 
At the same time, the temperature of the specimen itself can 
be raised to over 1,500®C by mounting it on an electrically 
heated paladium grid. 

Safety light 
Fiorina Delineants Ltd., of Cornwall, England, is making 

a new safety belt for police officers, traffic controllers and 
emergency service workers in darkness. Worn diagonally across 
one shoulder and connected to a battery carrier on the hip, 
the belt is visible under normal atmospheric conditions for up 
to 1,000 yards. Six separate lights—^three at the front and three 
at the back—-are enclosed within a flexible amber tube and 
flash 60 to 70 times a minute with a flash duration of 300 
to 400mS. In emergency, the belt can also be laid full length 
on the ground to serve as a protection for accident victims 
until they can be moved. 

The belt, known as the Fiorina Bandolier, has a virtualW 
indestructible case in moulded plastic with a recessed on/off 
switch. The electronic apparatus slides into its own compart¬ 
ment. It is adjustable to the size of any man, and is powered 
by nickel cadmium rechargeable cells which provide six or 
seven hours of daily use. 

The company is also marketing a safety warning barrier 
which can be used to block a complete traffic lane or to divert 
traffic around an obstruction in the middle of the highway. 
The maker is represented in Australia by Mr R. H. Coulkes, 
Willesley House, Wellington Parade, East Melbourne, Victoria. 

Doctors on radio call 

of a call, arrange hospital admissions, secure medical services 
at short notice, and handle a wide variety of associated matters 
on a 24 hours a day basis. The society provides three types of 
service for doctors: radio-telephone; night and weekend depu¬ 
tising; telephone answering. 

Automatic testing 
A versatile tape-controlled test equipment, called TRACE 

900, has been developed for general industrial use by Hawker 
Siddeley Dynamics of Hatfield, Herts.. England. It automatically 
checks and evaluates complex electrical or electronic com¬ 
ponents or assemblies. It has been developed from the com¬ 
pany’s avionics TRACE series (Test equipment for Rapid Auto¬ 
matic Check-out and Evaluation), currently being used by 
major international airlines for testing automatic flight control 
systems and other equipment. 

The equipment can carry out accurate tests, ranging from 
simple insulation and continuity checks to the most complex of 
test procedures, in a fraction of the time normally taken by 
manual or semi-automatic methods. It simulates the corrett 
working environment of the component under test, checking the 
correct operation of the component or, where a fault is present, 
indicating the precise part to replace or repair. It provides 
recorded test results which can be used for evaluation and for 
the prediction of faults by trends observed in the recorded 
data. TRACE 900 maintains its accuracy by continually self¬ 
checking its operation. A self-check of any function can be 
inserted by the operator at will. 

Air pollution in spacecraft 
The U.S. aerospace firm Lockheed Missiles and Space Co. 

has signed a contract with the National Aeronautics and Space 
Administration (NASA) to design and test a device whidh will 
remove harmful elements from spacecraft atmospheres. When 
completed, the filter will be tested continuously for 180 days 
to measure how well it controls trace contaminants. Gases 
which poison a spacecraft’s atmosphere can come from many 
sources inside the craft, including the men. Carbon monoxide, 
methane and ammonia are a few of the 150 contaminants which 
have been identified in spacecraft atmospheres. 

In choosing the filtering material, Lockheed will examine 
several charcoal and chemical candidates provided by the MSA 
Research Corporation, a major subcontractor in the program. 
One material is a super activated charcoal developed by MSA 
that has been made highly porous to attain a high surface 
area in a small piece of material. One gram of the charcoal 
has a surface area of about 2,500 sq. yds. Besides selecting a 
filtering material, Lockheed must develop ways for regenerating 
the filtering unit once it has been used. Methods to be investi¬ 
gated include applications of heat and steam: others may be 
examined as work progresses. 

Randwick cammunications 
Six separate internal communication networks have 
been installed in the new grandstand at Randwick race¬ 
course, Sydney, by Plessey Communications Systems 
Pty. Ltd. The scratching operator (right) notifies all 
totes of scratchings in a race. The 48-line non-switch¬ 
ing unit gives direct communications with the scratch¬ 
ing office and with other officials connected with the 

conduct of a race. 

A radio-telephone service for medical practitioners is operat¬ 
ing in Sydney, using equipment designed, manufactured and 
maintained by Amalgamated Wireless (Australasia) Ltd. The 
Radio Call Society Ltd., with base station and offices at Crows 
Nest, has been established by Mr C. P. Mann with- the co¬ 
operation of the medical profession, the Australian Post Office, 
and A.W.A.’s engineering products division. Mr Mann, who 
set up similar services in nearly 20 cities in Britain, hopes to 
extend these facilities to other Australian capitals and to large 
country centres. 

The service is staffed by nursing sisters who act as “radio 
secretaries and receptionists’’ and who can assess the urgency 
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Proposition: 

Adnnce’IIIDIK MHz/$ 
Resolution: 

(0.1 to 1 Hz) 

buy one or all three of these 
NEW Timer Counters 

32MHz: TG9 
Designed to measure frequencies up to at least 15 MHz. 
TC11 offers a 4-digit display with a max. gate time of 
1 sec. (1 Hz resolution). TC12 offers a 5-digit display 
with a max. gate time of 10 sec. (0.1 Hz resolution). Both 
instruments may be usd for counting and timing. Freq. 
Measurement: 2Hz to at least 15MHz. Gate times. 
TC11 0.1 mS to .IS. TC12. 0.1 mS to 10 S. Time 
Measurements: Time Units TC11 IOmS to 1 S, TCI2 
10 mS to 10 S. Multiple Period: 10 to 10^ periods. 
Count Mode: 2Hz to at least 15 mHz. Freq. Standard: 
Internal 100 kHz crystal oscillator set to 1 part in 10^ 
at room temp. Stability ± 6 parts in 10^ over the temp, 
range 0 -f 50®C. Sensitivity: 10 mV, 100 mV and 1 
V RMS. Display Time: cont. variable from less than 
0.1 S to at least 4 S. Data Output: Display data avail. 
Format 8421 BCD pos. going, negative true. Power 
Supply Req.: 100 to 125 V or 200 to 250 V, 45 to 
65 Hz. Consumption 25 VA. Temp. Range: 0 to -f- 
BO^’C. 
TC11: $360. TC12: $450 (plus Sales Tax) 

A 6-digit instrument capable of measuring frequencies 
up to at least 32 MHz with a resolution of 0.1 Hz. 
Measures time intervals with a resolution of down to 
1 mS. Integrated circuits are widely used for max. relia¬ 
bility. Display: 6-in-line numerical indicators with dec. 
points for freq. and multiple period. Freq. Measure¬ 
ment: 2 Hz to 32 MHz. Dec. point auto, positioned. 
Time Measurement: Timing units from 1 /t^S to 10 S 
in decade steps. Multiple Period: 10 to 10^ periods. 
Count: 2 Hz to 32 MHz. Sensitivity: 3 position attenu¬ 
ator providing 10 mV, 100 mV and 1 V RMS sensitivi¬ 
ties. Freq. Standard: Internal 1 MHz crystal oscillator, 
oven controlled at + 65°C. Set to 1 In 10* at + 25°C. 
Stability ± 5 in 10* from 0®C to -f- 50®C. Display 
Time: Cont. adjustable from 0.1 S to 4 S, or Infinite. 
Data Output: Display data avail. Format 8421 BCD 
positive going, negative true. Power Supply: 100 to 
125 V, 200 to 250 V, 45 to 65 Hz, 30 VA. Operating 
Temp. Range: 0 to -f 50®C. 
TC9: $578 (plus Sales Tax) 

jacoby, mitchell & CO. pty. ltd. 
469-475 Kent Street, Sydney. 26-2651 

MELBOURNE 

30-2491/2 

ADELAIDE BRISBANE PERTH LAUNCESTON 

53-6117 2-6467 28-1102 2-5322 
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On-line computer network 
An extensive on-line network, to be 

installed in Melbourne by Computing and 
Software Services Pty. Ltd., is said to be 
the first of its kind in Australia to enable 
companies to process ordinary commer¬ 
cial applications (such as invoicing and 
payroll) on their own premises while con¬ 
nected directly to a central computer on a 
bureau basis. According to the company, 
the few time-sharing systems currently 
operating or planned in Australia employ 
terminals which are either unprogrammed 
teletypes or typewriters more suitable for 
scientific than for general business work, 
or are slave computers which involve pro¬ 
gramming and installation costs as high 
as those of a full scale E.D.P. system. 

C.S.S. has ordered a large Burroughs 
B3500 computing system valued at over 
$750,000 for installation at its headquarters 
in Clayton in May, 1970. The B3500 
will be linked over telephone lines to 
Burroughs’ TC500 terminal computers in 
the offices of customers in Mel¬ 
bourne initially, with future expansion 
planned to incude country districts of 
Victoria. The cost to the customer of the 
TC500 terminal, the telephone line charge, 
and computer time is expected to be as 
little as $10,000 per year. 

Re-entry simulation 
Lockheed Propulsion Co.^ of the 

U.S.A., has carried out studies to find 
ways to launch re-entry study payloads 
with high enough speeds on relatively 
short, low-altitude ranges to simulate ffie 
enyironment of high altitude re-entry 
achieved by multi-stage rockets. One con¬ 
cept is to use gun-launched rocket vehicles 
consisting of a projectile and a solid-fuel 
rocket motor. The re-usable gun barrel 
serves as the first stage rocket launcher: 
once clear of the barrel the solid-fuel 
rocket fires as the second stage to drive 
the projectile to its maximum velocity. 
Existing heavy-walled rocket-assisted pro¬ 
jectiles (RAPs) do not, however, achieve 
the necessary speeds for launching re¬ 
entry probes. 

Speeds of over 12,000ft/sec are possible 
when launching lighter, thin-walled pro¬ 
jectiles from conventional gun barrels 
using a concept developed by Lockheed. 
The concept is of a fluid-supported rocket- 
assisted projectile. It is said to be the onlv 
way that thin-walled rocket motors and 
delicate instruments can survive gun 

Editing videotapes 
A tape controller, 

developed by the 
Ampex Corporation 
in the U.S.A., per¬ 
mits random access 
of one or more 
videotape recorders, 
Known as the Model 
RA-4000, it permits 
synchronised search, 
cue and playback 
for simple, precise 
tape editing. A 
unique address is re¬ 
corded to identify 
each frame. When 
required, the re¬ 
corder automatically 
searches for a de¬ 
sired address, stops, 
cues itself ahead of 
the address, and 
waits for a playback 
command. The code 
can be recorded on 
the cue channel of a 

ormnd recor^g,^or at a later time prior ture permits identifying data to be carried 
to playback or editing. The address struc- over on successive tape copies. 
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launchings. Enclosing the rocket motor in 
a fluid-fflled sheath keeps the projectile 
from breeding up under the forces of fir¬ 
ing, which reach 5,000 times the force of 
gravity. 

W. Irian mineral search 
Radio equipment supplied by Amalga¬ 

mated Wireless (Austr^asia) Ltd. is pro¬ 
viding a vital link in exploration by a 
large U.S. mining corporation of a mineral 
deposit on a precipitous 11,500 feet peak 
at Ertsberg, 65 miles inland from the 
swampy, southern coast of West Irian. 
T^e Indonesian Government has approved 
a proposal by the Freeport Sulphur organ¬ 
isation to explore the area and, if pos¬ 
sible, to establish a copper-mining opera¬ 
tion in West Irian. 

The communications provide a point- 
to-point VHF link between a base station 
at Timika (eight miles east of the Indo¬ 
nesian village of Kokonoa) and Biak and 
Djajapura in north West Irian and also 
through the O.T.C. station at Darwin to 
a Freeport office in Darwin; communica¬ 
tions with small ships and fixed-wing air¬ 
craft ferrying supplies between Darwin 

and the base; and VHF channels for com¬ 
municating with two large turbo-jet heli¬ 
copters used between the coast and Erts¬ 
berg. A non-directional radio beacon is 
used by helicopters operating to Ertsberg 
as well as by planes from Darwin. 

Superconductive generator 
Scientists of the Toshiba research and 

development centre have developed the 
first superconductive generator in Japan. 
Before the lOKW generator could be com¬ 
pleted, a special wire allowing a hiph cur¬ 
rent density under a high magnetic field 
had to be developed as well as a special 
cooling system to cool the wire to near 
absolute zero temperature and maintain 
this temperature. The new superconduc¬ 
tive wire and the winding technique 
developed by Toshiba allows currents 
of over IjOOOA to flow through a verv 
small coil and generate magnetic fields 
in excess of 45,000 gauss. The wire form- 

the simerconductive magnet is held 
at —269 ®C by using a liquid helium 
coolant. The container is hermetically 
sealed and vibration resistant. 

The New Zealand Department of Civil 
Aviation is to have two A.P.T. (Automa¬ 
tic Picture Transmission) receiving systems 
installed at Wellington and Fiji to gather 
satellite weather pictures and meteorologi¬ 
cal data. The equipment will receive and 

print pictures (both daylight and infra¬ 
red) obtained from the Environmental 
Science Service Administration and 
Nimbus weather satellites. Facsimile 
weather charts related from U.S.A. via 
geostatic satellites will also be reproduced. 

Message switching 
The Department of Civil Aviation will 

spend $2.2 million on message switching 
systems to be installed at Sydney, Mel¬ 
bourne and Brisbane. The computer-based 
message switching equipment will permit 
the immediate processing of all opera¬ 
tional messages relating to flij^t plans, 
weather information, and traffic move¬ 
ments of domestic and international air¬ 
lines. These messages are then sent to 
any number of centres simultaneously. 
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Service radio in Vietnam 
Australian servicemen in Vietnam will 

have their own broadcasts from a radio 
station being installed at Vung Tau. This 
has been made possible by contributions 
to the Australian Forces Overseas Fund 
by the public and industry. A 
500W broadcast transmitter and associ¬ 
ated equipment has been supplied bv 
Amalgamated Wireless (A’asia) Ltd., while 
radio station 2GB has provided the studio 
desk, consolette and associated items, The 
Federation of Commercial Broadcast¬ 
ing Stations and the A.B.C. will provide 
news, music and general tapes. The A.B.C. 
has asstoed Mr Bruce Webber to visit 
Vung Tau to handle the station’s pro¬ 
gramming, The Army has provided the 
studio. The station, expected to be on 
the air daily, will be operated by R.A.A.F. 
personnel and off-duty Servicemen. 
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Weather data receivers 

This A,P.T. receiv¬ 
ing system, install¬ 
ed at the British 
Meteorological Of¬ 
fice, is similar to 
the ones to be sup¬ 
plied to the New 

Zealand D.C,A, 



(!J)P10NEER 

SX440 SOLID STATE TUNER AMPLIFIER 

SA500 SOLID STATE AMPLIFIER 

YOU DON'T SEE 
PIONEER 

among the ‘one day specials’, the ‘packaged deals’ 
or marked ‘even less with trade in’. 

THERE IS A VERY GOOD REASON. 

Your PIONEER Dealer is in business to stay - and to do 
this, he must give you demonstrations, sound advice, 
after-sales assistance, warranty service if needed and 
so on. 

He just can't afford to have you become anything but 
a completely satisfied customer. 

No chance here of artificially inflating prices just to 
offer a so-called discount. 

If you want to enjoy the purest, cleanest sound of per¬ 
fectly reproduced recorded music, ask your Hi-Fi Deal¬ 
er or Music House to demonstrate the PIONEER range - 
individual players, amplifiers, speaker enclosures, or 
complete stereo systems. 

Also for the Home Builder, every component of a Hi-Fi 
system, each without equal in its class. 

Ask for attractive brochures giving full specifications. 

SEE PIONEER! HEAR PIONEER! DEMAND PIONEER! 

At Authorized PIONEER Retailers Everywhere. 

All Trade Enquiries to:-" 

Sole Australian Importers and Representative 

ASTRONICS AUSTRALASIA PTY. LTD. - ALL STATES. 

MELBOURNE: ''ASTOR HOUSE", 161-173 STURT STREET, SOUTH MELBOURNE. PHONE: 690300. 
SYDNEY: 121 CROWN STREET, EAST SYDNEY. 2010. PHONE: 31 6721. 
ADELAIDE: "ASTOR HOUSE", 81-97 FLINDERS STREET. 5000. PHONE: 234022. 
BRISBANE: "ASTOR HOUSE", 50-54 LITTLE EDWARD STREET, 4000. PHONE:2 0271. 
PERTH: 14 GOLDING STREET, WEST PERTH. 6005. PHONE; 28 6111. 
HOBART: 199 COLLINS STREET, 7000. PHONE: 22711. 
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INTERNATIONAL CONVENTIONS . .. 

NBS measurement 
seminars 

Seminars and workshops have been 
announced for the 1969-70 series of NBS 
measurement seminars. These are 
scheduled to be given at the National 
Bureau of Standards laboratories either 
in Gaithersburg, Md.. indicated by (G), 
or in Boulder, Colo., indicated by (B). 
The announced topics and tentative dates 
are: Thermometry and Pyrometry (G), 
March 23-26, 1970; Force Measurements 
(G), April 6-7, 1970; Length, Angle, and 
Geometry Measurements (G), May 11-15, 
1970; Radiation Quantities (G), 
May 12-15, 1970; Laser Power 
and Energy Measurements (B). December 
4-5, 1969; Field Strength and Antenna 
Measurement (B), April 7-10, 1970; High 
Frequency and Microwave Noise (B), 
April 13-17, 1970. Each seminar includes 
lectures, group discussions, and laboratory 
demonstrations. 

Further information may be obtained 
from the NBS Office of Technical 
Irdormation and Publications, Room 
A500/101, Washington. D.C. 20234, 
U.S.A. 

R and D safety 
The 2nd Western Area Research and 

Development Safety Seminar will be held 
at the University of California Lawrence 
Radiation Laboratory, Berkeley, Calif., 
U.S.A.. on January 26 and 27, 1970. The 
program will consist of presentations and 
panel discussions in the following disci¬ 
plines: biological sciences — microbiology 
safety, animal care and interplanetary 
safety problems; medical sciences—what 
are the problems, medical instrumentation 
hazards and fire and explosions; physical 
sciences—^laboratory wastes disposal, en¬ 
vironmental effects and toxicology; engin¬ 
eering science—safety and the external 
combustion engine, high-pressure research 
and strain gauge applications. For further 
information contact Paul E. VanDeMark, 
U.C.L.R.L.,. Berkeley, Calif. 94720, U.S.A. 

A.V.E.C. 70 
A new international conference devoted 

to audiovisual and electronic techniques 
will be held in Paris from February 6 to 
11, 1970. Called the Salon International des 
Techniques Audiovisuelles et Electroniques 
au Service de la Formation Permanente 
(A.V.E.C.), it has been created by a 
group of French professional bodies in 
these fields and is being organised by the 
Societe pour la Diffusion des Sciences et 
des Arts. 

The conference will include several days 
of study devoted to the formation of a 

permanent body and to the techniques 
applied to education. The conference will 
also present an exhibition of audiovisual 
and electronic equipments for teaching 
and leisure. This section will cover: elec¬ 
troacoustics; video; display and transmis¬ 
sion of information by photo, film, pro¬ 
jector and optical methods; publications, 
programs and guides; methods of instruc¬ 
tion and teacher services. Inquiries should 
be addressed to: La Societe pour la Dif¬ 
fusion des Sciences et des Arts, 4 Rue 
de Presles, Paris 15e, France. 

CETIA 1970 
The 2nd International Control, Elec¬ 

tronics, Telecommunications, Instruments 
and Automation Exhibition (CETIA) will 
be held in Melbourne from February 23 
to 27, 1970, under the technical direction 
and sponsorship of the Institute of In- 
strumenttaion and Control, Australia. 
Three technical conferences are to be 
presented in conjunction with the Exhi¬ 
bition and located on the same premises. 

One conference, presented by the spon¬ 
sor and with contributions by the Aus¬ 
tralian Post Office, will deal with new 
developments in electronics, telecom¬ 
munications and instruments. The appli¬ 
cation of non-destructive testing to the 
maintenance of plant and equipment is 
the theme of a symposium conducted by 
the Victorian Branch of the Non-D^- 
tructive Testing Association of Australia. 
Papers will relate to the aircraft industry, 
the railways, the chemical industry, and 
public utilities. The Melbourne Chapter 
of the Fluid Power Society is to conduct 
the third conference embracing fluidics, 
education and research, hydraulic systems, 
fluid power users* problems, pneumatics 
and logic. 

Further details may be obtained from 
the Executive Director, The National 
CETIA Program, G.P.O. Box 3629, 
Sydney, 2001. 

Radiation detectors 

The latest developments in nuclear 
radiation detectors and their applications 
will be discussed at the 12th Scmtillation 
and Semiconductor Counter Symposium 
to be held at the Shoreham Hotel in 
Washington, D.C., U.S.A., from March 11 
to 13, 1970. The field^s of interest to be 
covered include: scintillation and fluore¬ 
scence phenomena: photomultipliers; semi¬ 
conductor detectors; other types of de¬ 
tectors of ionising radiation; track imag¬ 
ing, spark and proportional coimters; pro¬ 
portional position sensitive detectors; oio- 
medical detectors; spectrometry; signal 
conditioning circuits; low noise preampli¬ 
fiers; space applications; X-ray spectro¬ 

scopy and detection detector array and 
data handling. 

Further information may be obtained 
by contacting R. L. Chase, Chairman 
Program Committee, S.S.C.S., Bldg. 535, 
Brookhaven National Laboratory, Upton, 
New York 11973, U.S.A. 

EM measurements 
The 1970 Conference on Precision Elec¬ 

tromagnetic Measurements will be held at 
the National Bureau of Standards Labora* 
tories, Boulder, Colorado, U.S.A., from 
June 2 to 5. The aim of the conference 
is to advance electromagnetic measure¬ 
ments at levels of precision and accuracy 
appropriate to national standards labora¬ 
tories. The traditional fields of direct 
current, low frequency, high frequency, 
and microwave measurements together 
with related physical studies provide the 
core of the conference subject matter. 
The field of precise measurements at very 
low temperatures will be emphasised. 
Other sessions will be devoted to methods 
for automated measurements and to the 
international comparison of standards. 

Original papers in the following areas 
will be presented: direct current and low 
frequency measurements; time and fre¬ 
quency; radio frequency and microwave 
measurements (including coherent optical 
techniques); time domain measurements 
(pulse measurements through the entire 
electromagnetic spectrum); automated 
measurements; cryogenic electromagnetic 
measurements. 

General questions concerning the con¬ 
ference should be addressed to George 
Goulette, Bureau of Continuation Educa¬ 
tion, University of Colorado, Boulder, 
Colorado 80302, U.S.A. 

Magnetic recording 
The Hungarian Optical, Acoustical 

and Fikntechnical Society will hold its 
3rd Conference on Magnetic Recording 
in Budapest from Au^st 11 to 15, 1970. 
Papers are invited discussing aspects of 
the theoretical and practical problems of 
magnetic recording on moving media 
(tapes, drumsj discs, etc.), the design and 
various applications of equipment for 
digital, instrumentation, sound and video 
recording, and on the theoretical and 
practical questions of static magnetic 
memories. 

Abstracts of the papers, of not more 
than 100 words, shc^d be submitted by 
February 1, 1970, with full texts not 
later than May 15. Papers in English are 
preferred, but papers in Russian, German 
and Hungarian will also be accepted. An 
exhibition to be held at the same time 
as the conference will cover the same 
fields. Abstracts of papers and all inquiries 
should be addressed to: M. J. K., Optical 
Acoustical and Filmtechnical Society, 
Budapest V, Szabadsag ter 17, Hungary. 
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Gift ta Malaysia 

Philips Telecommunications of Australia Ltd. has pre¬ 
sented the Malaysian Telecommunications Training 

Centre of Kuala Lumpur with a radio-telephone unit. 
The presentation was made by Mr /. McKenzie, repre¬ 
sentative in Malaysia of Philips Telecommunications, to 
the Minister of Works, Posts and Telecommunications, 
Tun V. T. Sambanthan (second right.) Looking on are 
Mr McKernan, Australian Trade Commissioner 
(second left) and Mr Chew Kam Pok, Director- 
General of Telecommunications. The 25W transistoris¬ 
ed unit will be used in the training of technicians in 

modern circuitry and servicing techniques. 
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(^Apolh 
speaker system 

price breakthrough 
SPEAKERS $36.50 each. 
^72' Bass Unit featuring high compliance suspension, consisting of large 
diameter spider and synthetic rubber pneumatic rim, allows large excursions 
without non-linearity. 
Specially treated cone to provide sharp cut-off at the crossover frequency. 
Aluminium voice coil former provides long term stability and increased 
power handling capacity. 
Soundwood 5'" Dual Cone Treble Unit. 

Satellite communications 
The Post Office and the Overseas Tele¬ 

communications Commission (Austra¬ 
lia) are conducting tests which could re¬ 
sult in the use of satellite circuits to 
carry telecommunications traffic between 
Western Australia and the Eastern States, 
particularly over the coming Christmas- 
New Year period. The Intelsat III satellite 
over the Pacific Ocean is being used for 
the tests with the O.T.C. earth stations at 
Carnarvon (W.A.) and Moree (N.S.W.) 
transmitting and receiving simulated trunk 
traffic between Perth and Sydney. Depend¬ 
ing on the outcome of the tests, the cir¬ 
cuits could be used until the east-west 
microwave system is brought into service 
about the middle of 1970. 

I MV electron microscope 

Hitachi Ltd., of Tokyo, Japan, re¬ 
cently delivered this large IMV 
electron microscope to the Central 
Electricity Generating Board of 
the U.K. Over 20ft tall and weigh¬ 
ing 20 tons, the microscope is 
designed for metallurgic and 

crystallographic studies. 

New solid-state effect 
Scientists at the Palo Alto, California, 

research laboratory of Lockheed Missiles 
and Space Co. have reported the discovery 
of a new solid-state effect, called an ampli¬ 
fied ferrimagnetic echo, which should per¬ 
mit the development of a new class of 
exceedingly small and light microwave de¬ 
vice. The effect results from storing first 
a signal and then a recall pulse at the 
same frequency in a magnetic compound. 
Within the compound the pulses (or dis¬ 
turbances) are mixed in such a way as to 
send back a distinctive echo. The ferri¬ 
magnetic echo can be used to amplify, 
delay, or change the shape of short pulses 
of microwave energy in a controlled man¬ 
ner. 

Various types of signal processing at 
microwave frequencies—including delay, 
time compression, multiplexing, and sig¬ 
nal correlation—^have been demonstrated, 
using the echo effect. 

Commercial TV licences 

SOUINIDWOOD 

Q^lpolk) speaker system 
MANUFACTURED BY Soundwood Products Pty. Ltd. P.O. Box 14, Frenchs Forest. N.S.W. 2086. 

The Postmaster-General’s Department 
has invited applications for the grant of 
licences for commercial television stations 
at Darwin, Kalgoorlie and Mount Isa. 
This follows an investigation by the Aus¬ 
tralian Broadcasting Control Board of the 
economic capacity of a number of areas 
to support commercial television stations. 
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At the public inquiries which will be held 
by the Board, applicants will be given 
the oppormnity to produce convincing 
facial evidence on the matter, ^r- 
tain other areas — the Central East area 
of South Australia, Geraldton, and the 
Central Agricultural area of Western Aus¬ 
tralia — had been considered but the 
Board concluded that the prospects of 
operating commercial stations profitably 
in these areas were so marginal as to 
justify deferring any decision at this stace. 
These areas will, however, be kept under 
review. 

V /■' 

British telephone service 
Big savings for people who make 

heavy use of the telephone during the 
night are possible in the U.K. widi the 
new “Midnight Line*’ telephone service. 
For £200 a year, a Midnight Line 
customer can make unlimited dialled 
telephone calls within the U.K. between 
midnight and 6 a.m., a period when the 
telephone system has ample idle 
capacity. By comparison, it would cost 
£ 500 for two hours’ continuous traffic 
each night for 250 nights making dialled 
calls of over 35 miles at the cheapest 
rate. The service is likely to be used 
mainly for data transmission but can be 
used for ordinary dialled calls. The ser¬ 
vice is operated by equipment at the 
exchange which disconnects the custom¬ 
er’s line from the meter recording dialled 
calls except when an international num¬ 
ber is dialled. International calls, and 
calls through an operator, can be made 
but are charged at normal rates. 

Dr Joseph F, Rando, of University 
Laboratories Inc,, U.S.A., has de¬ 
veloped this helium-cadmium con¬ 
tinuous wave laser with output in 
the deep blue at 4416 Angstroms. 
The new laser incorporates an 
adjustment-free internal mirror de¬ 
sign previously fitted to the com¬ 

pany’s helium-neon lasers. 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiijiiiii 

normal viewing position. Levels are much 
lower directly in front of the picture tube, 
and viewer exposure can be considered 
negligible if a normal viewing distance of 
four feet or more is maintained. 

Colour TV radiation 
A survey of 400 colour television re¬ 

ceivers was made recently by the Cana¬ 
dian Ministry of National Health and Wel¬ 
fare to investigate possible radiation haz¬ 
ards. About 20 per cent of sets pur¬ 
chased in 1966 or earlier emitted radiation 
that in some degree exceeded the stand¬ 
ard recommended by the International 
Commission on Radiological Protection 
(0.5mR/hour.) The proportion fell to 14 
per cent in 1967, 8 per cent in 1968. and 
4 ^er cent in 1969. This improvement is 
believed to result from action taken by 
manufacturers following recognition of 
the basic problem in 1967. 

In the survey, radiation emission was 
observed only at the point of closest at>- 
roach to the electron tubes—at the side, 
ack and bottom of the set—^not in the 

Electronic exchange 
The Post Office has accepted a tender 

of approximately $3 million from Stand¬ 
ard Telephones and Cables Pty. Ltd., for 
the supnly and commissioning of Aus¬ 
tralia’s first electronic trunk exchange. It 
will be installed in a new exchange build¬ 
ing being erected in Pitt Street. Sydney. 
The exchange will carry a much greater 
trunk load than any presently existmc 
exchange in Australia and will be operated 
under the control of a computer. The 
cost per unit of traffic is expected to be 
lower than with presently used types of 
exchange. The equipment was developed in 
Belgium, but it is hoped that, as the use 
of similar equipment increases in Aus¬ 
tralia, it will eventually be manufactured 
in this country. 
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Computerised train control 

An experimental 
display console in 
operation in a train 
driver’s cabin. It 
provides a con¬ 
tinuous flow of 
useful information. 

A train control system, being developed 
at the British Rail research laboratories 
in Derby, England, uses a display console 
in the train driver’s cabin. Information 
displayed includes permissible and actual 
speeds, target distances and gradients. The 
informaion, picked up by sensing coils 
from a pair of insulated conductors laid 

along the track, is processed by a small 
computer carried on the train. The com¬ 
puter stores the train characteristics 
(length, braking characteristics, and speed 
restrictions on rolling stock) on a punched 
card and will apply the emergency brake 
if the safety speed is exceeded. also 
“Electronics Australia,*’ June, 1969.) B 

Goodmans 
audio 
Comprising Maxamp 30 Am¬ 
plifier, two Maxim Loud¬ 
speakers and Record Player, 

complete system $557.00 

Goodmans Maxamp 30, fully 
transistorised stereophonic 
high fidelity amplifier 15-4-15 
watts, solid state. 

Goodmans Maxim loud¬ 
speakers, amazingly compact, 
complete full range hi-fi re¬ 
production. 

The new Garrard Synchrolab 

SL95 complete In Teak case 

with tinted flexlgiass lid. 

UNITED RADIO 
DISTRiSUTORS PTY. LTD. 

Shop 32, Ash Street 
Angel Arcade, Sydney 

Telephones: 28.3718, 28.3928 
OPEN SATURDAY MORNINGS 

Sydney’s leading High-Fidelity Specialists 
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Background to Capacitor Discharge 
Here is a summary of capacitor discharge ignition systems; how they work, 

what is claimed for them, and what is currently available on the Australian 

market. It should answer most of the questions our readers are currently ask- 

In our September, 1969, issue, in the 
“Reader Built It” section, we published 
details of a capacitor discharge igni¬ 
tion system which one of our readers 
had constructed. This article created a 
good deal of interest and has prompted 
us to follow it with a more detailed 
discussion of the subject. 

The interest this article created was 
at two levels. A number of readers 
have asked, in effect, “what is capacitor 
discharge ignition?” while a number of 
organisations have approached us with 
the information that they are market¬ 
ing, or preparing to market, units of 
this kind. 

Prompted by this reaction we decid¬ 
ed to prepare an article which would 
put the reader in the picture in regard 
to both the theoretical operation of 
these units, and as to what was current¬ 
ly available on the Australian market 
—at least to the extent that we have 
been advised so far. 

Before discussing the theoretical 
operation of this system, it may help 
if we take a quick look at the conven¬ 
tional automotive ignition system; the 
one often referred to as the “Kettering 
system,” after Charles Kettering who 
developed it. 

In the system devised by Kettering 
a set of distributor points are alterna¬ 
tely opened and closed by a cam, gear¬ 
ed to the motor crankshaft. When the 
points are closed, a current flows 
through the primary of the coil, pro¬ 
ducing a magnetic field in and around 
the iron core. 

The magnetic flux in the core can 
be considered as a form of stored 
energy, which is defined largely by the 
number of turns on the primary wind¬ 
ing and the limit to which the cur¬ 
rent through it can rise with the points 
closed. 

When the distributor points are sub¬ 
sequently opened, the current is inter¬ 
rupted, the magnetic field collapses and 
a sharp spike of voltage is induced 
across the primary winding. The magni¬ 
tude of this voltage spike depends on 
the inductance, and therefore the num¬ 
ber of turns on the primary winding, 
and on the rate of collapse of the 
magnetic field. 

As the points open, the large induced 
primary voltage, caused by the collap¬ 
sing field tends to produce an arc 
across the breaker point gap. Any such 
arc tends to sustain the current through 
the primary winding and, in so doing, 
slows the collapse of the field and 
diminishes the peak amplitude of the 
voltage spike. 

In addition, it causes severe burning 
of the breaker points, with a conse¬ 

ing about this technique. 

quent limitation on their service life. 
This dual problem is minimised, in 

practice, by connecting a suitably 
chosen capacitor across the breaker 
points. When the points are closed, the 
capacitor is shorted and is therefore 
completely discharged. 

At the instant when the points open, 
the capacitor appears as a short circuit, 
because there is no voltage across it; 
what is more, voltage can only appear 
across it at the rate at which the 
capacitor can be charged. Naturally, 
the initial lack of voltage across the 
opening breaker points inhibits the 
formation of an arc. 

The value of this capacitor is quite 
critical and its choice is part of the 
overall desi^ of the ignition system. 
If the capacitor is too small, it charges 
too rapidly and the voltage across the 
still opening points rises fast enough 
to produce a residual arc. 

If the capacitor is too large, its own 
charging cycle is so extended that it 
prolongs current activity through the 
ignition coil primary. In addition to 
retarding the collapse of the field, this 
may modify the timing and nature of 
the spark and create a second arc when 
the contact points cloise on a, perhaps, 
still significant induced primary 
voltage. 

When the magnetic field is 
coUapsing, the magnitude of induced 
primary voltage is approximately 200. 

The ratio of primary to 
secondary turns in an average coil is 
about 1:100 and, since the collapsing 
magnetic field induces a votttage in both 
windings simultaneously, it would seem 
that the voltage in the secondary 
should be approximately 100 times 
that of the primary. This is in fact 
so and the average ignition coil would 
have a secondary voltage of abbut 
20,000. 

In modem cars, where designers 
have increased compression ratios and 
widened plug gaps to increase engine 
performance while cutting fuel con¬ 
sumption, this 20,000 odd volts wiould 
be sufficieiit to sustain good perform¬ 
ance — if it could be maintained 
throughout the speed range of the 
engine. Unfortunately, there are inher¬ 
ent limitations in the standard ignition 
system which cause the available volt¬ 
age to decrease as engine rpm climbs. 

We mentioned, earlier, that a mag¬ 
netic flux was created in the core of 
an ignition coil when the points were 
clos^. An important factor to be con- 
Siidered in this regard is time — the 
time, in fact, that it takes for the 
magnetic field to assume its maximum 
value. 

The time needed for a typical igni¬ 
tion coil to reach maximum magnetic 
flux density is about 15 milliseconds 
(mS) at which time the coil current 
reaches about 3A. This figure of 15mS 
may appear to be quite fast—'until we 
start to calculate the number of sparks 
we have to deliver to a typical multi¬ 
cylinder engine at high speed. For 
example, a V8 miotor running at 3,000 

X I pm would be required to produce 
200 sparks per second. The time be¬ 
tween each spark would be 5mS. The 
time for which the points would be 
closed between sparks would be ap¬ 
proximately 40pc of the total, or ap¬ 
proximately 2mS. 

Which brings us to one of the basic 
limitations of the convential ignition 
system; its inability to deliver the 
same spark energy at high speed as it 
does at low speed. In turn, this limita¬ 
tion poiints up others. Immediately we 
try to design a system in which the 
energy delivered at high speed, 
although still reduced, will be more 
nearly adequate, we find ourselves up 
against sudi practical limitations as 
tlie amount of current which can be 
handled by readily available breaker 
points, without unduly rapid deteriora¬ 
tion. 

Other considerations involve the 
rapidity with which the voltage biulds 
up across the spark plug gap until it 
ultimately ionises the gas between the 
electrodes, produces a spark, and fires 
the mixture. It is generally considered 
that the shorter this time, known tech¬ 
nically as the “rise time,” the better 
the engine performance, although the 
reason, or reasons, for this have not 
always been adequately explained. 

One line of reasonii^ emphasises the 
superiority of a fast rise time in those 
circumstances where one or more plugs 
are fouled by carbon or lead deposits, 
possibly to the point where they tend 
to misfire. In such a situation the foul¬ 
ing may be regarded as a resistor con¬ 
nected in parallel with the spark gap; 
a resistor which commences to 
dissipate the energy generated in the 
coil secondary from the moment the 
voltaige commences to build up until 
it reaches a high enough value to 
jump the gap. This period is typically 
100 microseconds (uS) in a con¬ 
ventional system. 

If the fouling is bad enough, i.e. 
the shunt resistance low enough, it 
msiy well be that so much energy is 
dissipated in the lOOuS period that the 
voltage never rises high enough to 
jump the gap—and the cylinder mis¬ 
fires. Even if the condition is not this 
extreme it could still mean that there 
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by Philip Watson 

was less energy available when the gap 
was breached, leading to less efficient 
combustion in that particular cylinder 
with all that this implies in terms of 
engine performance. 

On the other hand (it is argued) a 
fast rise time, say 2mLS, leaves only 
this peiriod of time during which the 
energy in the secondary coil can be 
wasted by the shimt resistance. Thus, 
when the spark gap breaks down, there 
will be significantly more energy avail¬ 
able than in the case of the longer rise 
time. 

This reasoning would appear to be 
valid only if we pre-suppose two things: 
(1) That we can provide a system 
which will retain a rapid rise time 
when working into the load impost 
by a fouled plug and (2) that plugs 
fouled to this extent are sufficiently 
typical as to justify the use of a com¬ 
plex ignition system to overcome the 
problem. 

A more important justification for 
rapid rise time is based on the idea 
that voltage alone does not determine 
the breakdown distance across a spark 
gap but that, all else being equal, a 
pulse with a fast rise time will jump a 
larger gap than one with a slow rise 
time. 

Experimental evidence of this was 
observed during the developmental 
work on the transistor ignition system 
described in “Electronics Australia” in 
1964. We quote the explanation given 
in the April issue of that series. 

Discussing the apparently anomaly 
whereby one transformer was able to 
produce a much longer spark than 
another having the same nominal sec¬ 
ondary voltage, it goes on: 

“This may seem a little puzzling 
if one assumes that voltage is the only 
factor determining the gap space which 
can be jumped. In fact, however, this 
is not so. Ionisation of a gap of a 
fixed length is not merely a matter of 
the voltage applied across the gap but, 
as well, is a function of how fast the 
voltage is caused to develop across the 
gap. In other words—^it is sensitive to 
the ‘rise time’ of the voltage. 

“Without going too deeply into the 
matter, it would appear that, the faster 
the full voltage is built up across the 
gap, the greater will be the accelera¬ 
tion imparted to the electrons within 
the gap; the greater this acceleration, 
the more readily will electrons break 
loose from their parent nuclei and be¬ 
gin an electron movement which will 
cause ionisation or ‘electrical break¬ 
down of the gap. 

The **CentUSpark** capacitor discharge ignition system is an Austra¬ 
lian made unit based on a Canadian design. It features particularly 
rugged construction internally, having been made to meet military 
specifications of the Canadian armed forces. This includes encapsula¬ 
tion of the components in a suitable filler. Units will be available for 
12V positive or negative chassis systems. It is to be fitted with a 
changeover switch to restore normal ignition in the event of unit fail¬ 
ure, The makers claim it will give 100,000 miles points life and 
50,000 miles plug life. Further details from Group Electronics Pty. 
Ltd., 47 Southern Road, Mentone, Victoria 3194. (See advertisement, 

page 185, September **Electronics Australia.'*) 

Another Australian unit, this one made by Electronics Discharge 
Ignition Systems of Australia. It uses printed board construction 
supported in a block of foam rubber, a method which provides good 
protection against vibration while retaining ready access for service. 
Prototype units have been rigorously tested on racing cars—possibly 
one of the most demanding environments that could be chosen. 
Future units are to be fitted with a changeover switch to restore nor¬ 
mal ignition, or a changeover relay for racing models. Further details 
from the makers, 348 Bay Road, Cheltenham, Victoria, 3192. 
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IGNITION 
BREAKTHROUGH 

AT LAST 
Capacitor Discharge System 

$49.95 
MAIL ORDER SERVICE 

(Postage included) 

TOP TUNE ALL THE TIME 
• Easy Starting 

• Innproved M.P.G. 

• Plug life to & past 50.000 miles 

• Point life to & past 100,000 miles 

• All silicon devices 

• Faster acceleration' 

• Easy Fitting (Full Kit) 

• Even Fires Fouled plugs 

• Pos & Neg earth 12 volt 

• Manufactured in Australia 

SEND TODAY 

Enclose self addressed enyelope for pamphlet to: 

ELECTRONIC DISCHARGE IGNITON SYSTEMS of AUSTRALIA. 
348 BAY ROAD, CHELTENHAM VIC. 3192 PHONE 93-1201 
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The **Mark Ten'* capacitor discharge ignition system is manufactured 
in USA. and marketed in Australia by TasTrade Supplies. The dis¬ 
tributors emphasise the reliability of the instrument, pointing out that 
there has not been a single failure in any of the many units already 
sold in Australia. Among the many advantages claimed for the system 
is its ability to overcome points bounce in high speed multi-cylinder 
engines. It should also be pointed out that the unit is designed for use 
with tachometers and that full instructions are included to ensure 
correct tachometer connections. Further details from TasTrade Sup¬ 

plies,, P.O. Box 78, Campsie, N.S.W. 2194. 

“Generally speaking, it can be stated 
that, for a given size of gap, decreasing 
the pulse rise time will result in the gap 
being ‘bridged’ at a lower voltage.” 

Another limitation of the Ketteri^ 
system concerns the wear on the dis¬ 
tributor points. In an eflPort to produce 
as much spark energy as possible it 
has been necessary to strike a compro¬ 
mise between engine performance and 
points life. The compromise is a reas¬ 
onable one in the circumstances, but 
neither requirement is fully satisfied. 
Engine efficiency falls off at high speed 
and the life of the points is limited to 
about 10,000 miles. While the cost of 
new points is negligible, the cost and 
inconvenience of re-timing the engine 
every time they are replaced is a 
serious objection. 

One approach to overcoming these 
limitations is by what is now com¬ 
monly called “transistor ignition.” In 
broad terms this method retains the 
basic principles of the Kettering sys¬ 
tem, in that energy is stored in the 
ma^etic field around the coil primary 
durmg the points closure period, and 
released when the points are opened. 
The difference is that, by using tran¬ 
sistors to perform the switching func¬ 
tion in place of the points—which now 
simply control the transistors—^the coil 
designer is given a free hand to design 
his coil for adequate performance with¬ 
out being restricted to the current 
which the points can safely carry. 

Thus the exercise becomes basically 
one of designing a coil which will 
deliver adequate spark energy at the 
highest likely speed, as well as having 
the best possible rise time. This is quite 
feasible, although the effort involved 
in the design may be considerable. 
For this reason, a coil which exploits 
the possibilities of the system to its 
limit can be quite expensive. Since the 
coil achieves its higher performance 
by increasing the primary current, the 
ignition system as a whole draws con¬ 
siderably more current from the car’s 
electrical system; from seven to 
10 amps, compared with about 2 amps 
for a normal system. 

The claims made for these systems 
include better engine performance, par¬ 
ticularly at high speed, lower petrol 
consumption, easier starting, longer 
plug life, and longer points life. This 
latter feature is considered by many 
to be of major importance. On the 
basis that the life of the points will 
be limited almost entirely by mechan¬ 
ical wear, mainly on the rubbing block, 
then a life of around 50,000 miles 
would be considered typical. This being 
so, it becomes worthwhile to spend 
time and/or money to optimise the 
timing of the electrical system, en¬ 
couraged by the knowledge that it will 
remain this way for a worthwhile 
period. 

Most of the other claims would 
appear to be legitimate, the only point 
open to debate being the de^ee of 
improvement in any one case. The 
most realistic approach seems to be 
that they will be noticeable rather than 
staggering. In the case of fuel consump¬ 
tion, for example, this may range from 
one to three more miles per gallon, 
depending on a number of factors, such 
as the car, the driver, the kind of 
driving, and so on. 

More recently, a new approach to 
improving the Kettering system has 

been receiving a lot of publicity. This 
is the capacitor discharge system. This 
system differs in one major respect 
from either the Kettering or older trans- 
sistor systems. Whereas both these 
systems store energy in the form of a 
magnetic field generated around the 
primary winding of the coil, the cap¬ 
acitor discharge system does not. It 
stores energy in a capacitor which, at 
the appropriate moment, is discharged 
into the primary winding of the coil, 
producing a spark in the secondary. 

One of the advantages of this system 
is that it does not require a new 
ignition coil. The original coil is re¬ 
tained and simply made to work at a 

IGNITION 
SWITCH 

The basic principles of the Ket¬ 
tering system are illustrated in 
this drawing. Compare it with 

that on the next page. 

higher input and output voltage. As 
explained earlier, a typical Kettering 
system will develop about 20QV across 
the primary coil as the field collapses 
and, on the basis of a 100 to 1 turns 
ratio, generate about 20,000V in the 
secondary. By comparison, the capaci¬ 
tor in the capacitor discharge system 
is charged to between 350 and 400V 
which, when discharged into the same 
coil will produce something between 
35,000 and 40,000V. 

A better understanding of the broad 
principles can be gained by reference to 
the simplified block diagram. The first 
unit in the system is a DC to DC 
converter, using a pair of switching 
transistors, a step-up transformer, and 
bridge rectifier. This converts the 12V 
DC from the car’s electrical system to 
between 350 and 400V DC. 

Assume for the moment that the 
thyristor, connected between the 
positive and negative terminals of the 
inverter, is an open circuit. This means 
that the positive terminal of the in¬ 
verter is connected directly to one side 
of the capacitor and the negative 
terminal to the other side via the 
primary of the ignition coil. As a re¬ 
sult, the capacitor is charged to the 
same voltage as the output of the in¬ 
verter. The size of the capacitor ranges 
from luF to 1.5uF. 

Now let us assume that one of the 
pistons is moving up on the firing 
stroke and, as it approaches top dead 
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New Rola C8MX deluxe 
brings you right down to 30Hz... 

for great sound and great value! 

What a choice-more bass, more top, more value. 
C8MX deluxe gives you the widest-range speaker 
at the lowest cost. Only 8" in diameter, yet with 
a frequency response of 30Hz-16,000Hz, 
C8MX deluxe gives an outstanding performance 
within compact enclosure dimensions. Highly 
efficient C8MX deluxe is the answer for budget 
conscious hi-fi enthusiasts. Look for It in the 
attractive new Blue and Gold carton. 
Build your own enclosure from plans specially 
prepared by Rola, Ask for technical publication 54. 

For additional inlormalion piaasa contact 

Plessey Rola Pty. Limited 
The Boulevard Richmond Victoria 3121 
Telephone 42 3921 Telex 30383 

NSW Plessey Rola Pty. Limited 
PO Box 2 Vittawood 2163 Telephone 72 0133 
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centre, the distributor points open at 
the moment a spark is required. When 
this happens, the trigger circuit de¬ 
livers a suitable firing pulse to the 
gate (G) of the thyristor, changing its 
state from virtual open circuit to 
virtual ^ort circuit. 

Hiis action does two things: First, 
it connects the capacitor “C” directly 
across the primary winding of the coil, 
so that the energy stored in the capaci¬ 
tor is transferred to the primary wind¬ 
ing. The result is a high voltage pulse 
from the secondary which fires the 
spark plug. Secondly, the thyristor puts 
a dead short across the output of the 
inverter. This is deliberate, and is in¬ 
tended to so load the inverter that the 
primary circuit stops oscillating and 
secondary output drops to zero. 

This is essential to allow the 
thyristor to “turn Off,” i.e., ch^ge 
back from the virtual short circuit to 
the previous open circuit condition. 
This can only be achieved by re¬ 
ducing the anode to cathode voltage to 
a very low value. It cannot be achieved 
by any manipulation of the gate 
voltage. 

Once the thyristor turns off, the 
load is remov^ from the inverter 
which then recommences oscillating. 
Voltage is developed across the secon¬ 
dary and the capacitor begins to 
charge in anticipation of the next 
firing stroke. Note particularly that the 
capacitor commences to charge almost 
immediately the spark has been gener¬ 
ated. The charging cycle does not 
have to wait until the distributor 
points close again, as in previous 
systems. This feature is particularly 
important at high speeds. 

The above is necessarily a simpli¬ 
fied description of what happens, and 
a number of details need to be filled 
in. One concerns the trigger circuit. 
As well as producing a pulse to 
trigger the thyristor, it has a number 
of other functions to perform. One 
concerns the faster rise time of the 
pulse. The rise time for a conven¬ 
tional ignition system is quoted as, 
typically, 100 microseconds (uS), while 
that for the capacitor discharge system 
may be as low as 2uS. 

While this is an advantage for 
reasons already explained, it could 
cause the timing to be advanced by 
something in excess of 90uS, perhaps 
necessitating retiming of the engine. 
To avoid this, the trigger circuit in¬ 
corporates a network which delays the 
firing of the thyristor for approximately 
this period. Thus the system retains 
both the rapid rise time and the 
original engine timing. 

Another problem which the trigger 
circuit is designed to overcome is 
points bounce. This occurs at high 
engine speeds at the moment the 
points attempt to close. Because of 
the speed at which they are required 
to move, they may not close cleanly 
but open again momentarily. This 
could cause a triggering pulse to be 
passed to the thyristor gate, triggering 
the thyristor and creating a false 
spark. Quite apart from any adverse 
effect such a spark mav have on the 
running of the engine, it constitutes a 
waste as far as that charging cycle is 
concerned. The capacitor will be dis¬ 
charged and will have to commence 
charging all over again. 

A similar problem can be caused 
by the points simply rubbing together 
—- as might be caused by any small 

play in the bearings on which they 
move or eccentricity of the operating 
cam — particularly if they are not 
perfectly bright and clean. Any change 
of resistance caused in this way could 
cause false firing of the plug, possibly 
at a time just in advance of the true 
firing point, and \Yhich would be most 
undesirable. 

There are a number of ways in 
which these problems can be tackled, 
and each manufacturer seems to have 
his own ideas on the subject. In 
broad terms however, most circuits 

sensitive to load that it will not stop 
operating when the thyristor fires, 
otherwise the thyristor may not “turn 
off.” Finally, it must start again reliably 
and rapidly once the thyristor turns 
off, rememberinlg that it may have only 
a few milliseconds to come back into 
operation and fully charge the capaci¬ 
tor. Designing a transformer to meet 
all these requirements, particularly the 
last one, is not a isimple task. 

One of the practical advantages 
claimed for capacitor discharge 
ignition systems is that it involves a 

IGNITION 

The basic principles of the capacitor discharge system. Energy from 
the converter is stored in “C” until the points open, then discharges 

into the coil primary. The capacitor across the points is optional. 

appear to consist of time-constant 
networks which, in the process of 
delaying the firing of the spark, also 
render the system less sensitive to 
momentary opening of the points or 
variations in resistance between them. 

Another important requirement con¬ 
cerns the inverter. This must satisfy 
three broad requirements. It must have 
a low enough internal impedance to 
allow it to fully charge the capacitor in 
the shortest time, between firing 
strokes, likely to be encountered in 
multi-cylinder high-speed engines. At 
the same time, it must not be so in¬ 

minimum of changes to the existing 
ignition .system. There is no need to 
provide a new ignition coil or to even 
remove the capacitor from acroiss the 
ignition points—^two essential require¬ 
ments for transistor ignition. There is 
also a minimum change to the car’s 
electrical wiring, making it a relatively 
simple matter to restore the normal 
ignition system in the unlikely event 
of a failure in the capacitor discharge 
system. In fact, some manufacturers 
are planning to equip their units with 
a simple changeover switch which will 
accomplish this with the turn of a 
knob. 

CAPACITIVE DISCHARGE 

IGNITION 
SYSTEM 
the MARK TEN a 
topseller. In kitset 
only $53.00. 

Ideal for ALL gasoline 
engines on CARS, 
TRUCKS and BOATS. 

U.S.A. 
form, 

vrifjr 

$68.45 p. paid 

A MUST for Every Sports or Modified Engine 
SOME OF THE BENEFITS YOU CAN EXPECT ... 

• Dramatic increase in Acceleration # Improved Gasoline Mileage. 
& General Performance. # Longer Plugs & Points Life. 

• Instant Start in All Weather. • Virtually elimitnates Ignition Tuneups 

For further details write to:- TASTRADE SUPPLIES 
P.O. BOX 78, CAMPSIE 2194 

When ordering state 6/12 volt +ve or —ve earth system 
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Compact, rugged 
easy-to-read 

JAYEM 
MULTIMETERS 

Model MT220 
This volt/ohmmeter is diode-protected 

against accidental misuse. Sensitivity is 20^000 
o.p.v. on DC and 10,000 o.p.v. on AC. Measures DC 

voltages 0-5000V (6 ranges) and DC current 0-50mA 
(4 ranges); AC volts 0-1000V (5 ranges); Resistance 
0-12 megohms (4 ranges); Level —20db to -f62db. 

$13.50 plus Sales Tax 

Model HB-100 
This rugged pocket size unit has 
mirror-scale and high sensitivity 
—100,000 o.p.v. DC and 10,000 
o.p.v. AC. Particularly useful for 
semiconductor measurements. 
Measures DC voltages 0-3000V 
(7 ranges) and DC current 
0-300mA (4 ranges); AC volts 
0-600V (5 ranges); Resistance 
0-200 megohms (4 ranges). 

$30 plus Sales Tax 

For further Information contact: 

Ijacoby/ mitchelll 
I & CO. ply. ltd. 26-2651 
469-475 kenf street, Sydney 
MiklOURNC 30-a4f 1 
ADiLAlDC S3-i117 
ilUSlANi a-M47 
mTH 2t«1102 

[lAUNCISTON 2-1222 

JM/30-69 

Some of these points are worth con¬ 
sidering in ^eater detail. It is true 
that the original ignition coil can be 
retained, but it must be realised that, 
by nearly doubling the secondary volt¬ 
age, we are stressing the insulation of 
the coil to a degree that the manu¬ 
facturer never envisaged. The same 
applies to other parts of the HT system, 
such as the wiring, distributor mould¬ 
ing, and so on. For this reason the 
user must be prepared to accept at 
least a vagiue risk of damage to these 
components in the event that thejir 
insulation qualities are only just ade¬ 
quate for the normal job they were 
expected to do. 

The greatest risk in this regard will 
occur in those circumstances where, 
for one reason or another, the 
secondary circuit is unable to produce 
a spark. In the simplest case this could 
be due to a plug lead becoming de¬ 
tached from the plug. In fairness, how¬ 
ever, it would appear that this risk is 
a minor one in practice and there 
appear to be few reported cases of 
such failures. On the other hand, the 
combination of so-called “sports coils” 
and capacitor discharge systems can 
apparently produce voltages which will 
very easily overtax the wiring and 
distributor. 

Another possible change to the elec¬ 
trical systems linivolves the spark plugs, 
and whether their gaps should be 
widened or not. Authorities on tran¬ 
sistor ignition systems have always 
advocate widening the gap in order 
to present a longer flame front and 
thus achieve more complete combus¬ 
tion. Makers of capacitor discharge 
ignition systems seem to vary in their 
opinions on this matter, some advocat¬ 
ing widening the gap, others claiming 
it is unnecessary. 

However, it would appear to be 
reasonable to widen the gap if the 
maximum benefit of the higher energy 
spark is to be achieved. On the other 
hand, many of the advantages of the 
system will still be obtained using 
standard gaps. It must also be remem¬ 
bered that, if the gaps are widened, 
the engine probably will not run if it 
is found necessary to revert to the 
standard ignition system at any time. 
The gaps will first have to be 
normalised. 

Another point in favour of the capa¬ 
citor discharge system is that, unlike 
the transistor system, it does not in¬ 
volve any increase in current consump¬ 
tion. Whereas transistor systems may 
draw up to lOA, the capacitor system 
uses no more, and in some cases less, 
than the conventional system. 

In terms of actual engine perform¬ 
ance, the claims made for capacitor 
discharge systems are much the same 
as those for transistor systems. They 
include better acceleration, better high 
speed behaviour, lower petrol 
consumption, easier starting, longer 
plug life, and longer points life. As 
with transistor systems, the question 
is not so much whether they achieve 
these improvements but rather to what 
degree. 

In fact, it appears that there has 
been very little quantitative analy¬ 
sis carried out on these devices, either 
in Australia or overseas. There are 
plenty of claims based on subjective 
reactions and involving such things as 
acceleration, hill climbing ability Itod 
so on, but few based on^^r 
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precise measurements under controlled 
conditions. Claims regarding petrol 
consumption also have to be treated 
with reserve; while figures representing 
“before” and “after” conditions are not 
hard to obtain, their value is limited 
unless the “'before” and after” condi¬ 
tions are identical in every respect, 
other than the ignition system. In prac¬ 
tice, this is a difficult requirement to 
satisfy. 

One firm which is able to quote some 
useful figures is Electronic Discharge 
Ignition Systems^ of Cheltenham, Vic¬ 
toria. They arranged for one of their 
units to be fitted to a racing car and 
for the horsepower of the engine to 
be measured on a dynamometer, using 
both standard and capacitor discharge 
ignition systems. The car is owned by 
Mr Terry Allen, well known in Vic¬ 
torian motor racing cdrcles, and the 
tests were conducted by his chief 
mechanic, Mr Claude Morton. Tlxe 
car is a Chevrolet Camaro. The re¬ 
port is as follows: 

“We removed the engine for dyna¬ 
mometer testing, and recorded the 
following tests. At 6000rpm the de¬ 
veloped brake horsepower, using stand¬ 
ard ignition, was 505. We then con¬ 
nected your capacitor discharge igni¬ 
tion and measured 521 horsepower. We 
found this difficult to believe, so we 
made a total of three test runs, record¬ 
ing the same figures each time. Each 
horsepower we chase over 500 nor¬ 
mally costs hundreds of dollars, so an 
extra 16 BHP for the price of your 
ignition system is really amazing.*’ 

Another test which this firm carried 
out is also worth reporting, although 

we don’t particularly recommend it for 
the do-it-yourself mechanic. For 
reasons already statec^ there is a risk 
of damaging the ignition coil. 

The test was to take a set of dis¬ 
carded spark plugs, aged at least 
50,000 miles, and grind off the earth 
contact. These were then fitted to a 
number of cars and, somewhat to the 
amazement of experienced mechanics, 
the cars ran, and ran well. The report 
of one such experiment is as follows: 

‘Tests have been conducted on a 
105E Anglia, using spark plugs with 
earth lugs completely removed. With 
the engine cold and using standard 
ignition it was impossible to get even a 
slight kick out of the engine. With cap¬ 
acitor discharge ignition fitted it fired 
first go, idled immediately, and was 
able to be driven away with the choke 
pushed in. Under normal conditions, 
good plugs, and standard ignition, the 
choke has to be used for a quarter to 
half a mile.” 

If nothing else, this proves the ability 
of this particular system to keep an 
engine running under the most adverse 
condition; far more adverse than would 
be encountered in practice. Howeva:, 
it would also be reasonable to expect 
that an ignition system which would 
perform in these circumstances must 
produce some improvement in perform¬ 
ance when used in more realistic 
conditions. 

Another quantitative test has been 
conducted by a second Australian firm, 
Tastrade Supplies, of Belfield, N.S.W. 
This concerns the problem of points 
bounce and the report is as follows: 

“Higher engine speed is immediately 

realised, especially with eight-cylinder 
engines, where points bounce is a prob¬ 
lem. An example is a super-charged 
Simca Vedette, which suffered points 
bounce at 6000rpm. After fitting the 
Mark Ten (capacitor discharge system) 
the points were closed to .002in and 
the engine run to SOOOrpm.” 

At the time of writing we have been 
advised that there are three capacitor 
discharge systems on the Australian 
market. One is the “Centi-Spark,” made 
by Group Electronics Pty. Ltd., Men¬ 
tone, Victoria; the second is the “Mark 
Ten” made by Delta Products Inc., 
Colorado, U.S.A., and distributed in 
Australia by TasTrade Supplies, Bel¬ 
field, N.S.W.; and die third is made by 
Electronic Discharge Ignition Systems 
of Australia, Cheltenham, Victoria. 
Photographs and brief details of these 
units are shown in the accompanying 
panels. 

Samples of all three imits have been 
submitted to us and have been fitted 
to cars belonging to various members 
of our staff. For reasons already ex¬ 
plained it is difficult to do any more 
than make subjective judgments in re¬ 
gard to improved engine performance. 
Furthermore, it has not been possible 
to make the same tests on all three 
units or fit them to identical cars. 

For these reasons we have decided, 
in fairness to all concerned, not to com¬ 
ment on each unit individually but 
simply to sum up the joint reactions 
of our staff members in an effort to 
present an overall impression of capac¬ 
itor discharge ignition . 

(Continued on Page 54) 

^■troniecmntA for radio parts 

289 Elizabeth St. Melbourne. Phone 601442 
FIBSO PtCK-VP AND CARTBlDGEfi 

PU^ Pickup LP/78 T/O CYyttel 
cartridtc. Lenith 240mfii.Ea. $2.9S 

Y700 Ceramic Cartridge. Mon. LP/78 . $3, 
PU-86 Pick-up Ster-LP/78. T/O Caxtridfe. 

Length 204mni. la. $4.00 
Y200 Ceramic Cartridge. ST LP/78 .. $4.00 
Y400 Crystal Cartridge. LP/45 .. .. $2.00 
Y130 Crystal Cartridge. T/O Type Ster/ 

LP .... .. Ea. $1.70 
Sapphire Replacement StyU. Each Ster/ ^ 

Plus postage 15c. 

PtElO MICROPHONB INSERTS 
MC-3 Crystal, 50-7K, 35 i 25 z 8mm. -57 

DB .$1.00 ea. 
MC-7 Crysul, 100-7K. 39mm Round x 11 
mm. -56 DB .. .. ...$1.00 ea. 

MC-8 Crystal, 50>8K. 48mm Round z 17mm. 
-50 DB.... .. $1.20 ea. 
MC-9 Crystal, 50-8R, 25mm Round x 9mm. 

-68 DB. .. .. $1.80 ea. 
MC-33 Crystal, 50-10K, 33mm Round x 9m 
-60 DB.$1.60 ea. 

MD-5 Dynamic, 100-15K. 33mm Round z 
14mm. -55 DB. $2.00 ea. 

Plus postage 20c. 

TRANSISTOR SET ACCESSORIES 
Magnetic Earpiece with 3.5mm Plug .. 75e 
Crystal Earpiece with 2.5mm Plug .. .. 7Sc 
Cri^tal Earpiece with 3.5ffim Plug .. .. 75c 

LAPEL TYPE CRYSTAL MICROPHONE 
With 3.Smm Plug.75c ea. 

Plus postage 15c. 
Fuses for lapanese equipment lA, 3A, 5A 
5c pkt of 5 Plus postage 10c. 

Michigan/Collard—-Twin Track Rec/Play 
Heads.$830 

Michigan/Collard—Twin Track Erase Heads 
$3.00 

Michigan/Collard—Four Track Erase Heads 
$830 

12-Pin Wafer Socketa. 
. 28c cn. Plug postage 10c. 

OCTAL PLUG AND CORD 
Ext. Socket 

45c pr. Pius postage 10c. 

ALL TYPES AMPHENOL PLUGS AND 
SOCEETS 

Carried in stock. 
Plugs 27c ea. Sockets 30c mt Meall Covers for 

same 27c ea. 
Plus postage 10c. 

HALF-INCH MINIATURE PLUGS AND 
SOCKETS 

2. 3, 4 and 5-Pin Plugs 10c en. 
Sockets 10c ea. Plus postage 10c. 

ELECTROLYTIC CAPACITOIIS IN 
METAL CANS 

16 + 16 450 VW. 95c ea. 
32 + 32 450 VW. $130 ea. 
50 + 50 450 VW. $1.85 ea. 
50 + 50 + 50 350 VW . $1.90 ea. 
100 MFD P.V.C. Cover.$1.15 ea. 
lacks, 2.5 and 3.5mm .. ..28c 
3.5mm Plug and Cord Ext. lack Pair .. SOc 
Metal Co-axial Plugs and Line Sockets 
pf. . 

Din** and **Hinchmaim,** 2. *3, 4 and 
5-pin Plugs, Chassis and Line Sockets, 
carried ex stock. 

Prices on appUcatlOD. 
P.M.O. type Plugs from. .. 50e 
P.M.O. type Jacks from.$5e 
P.M.O. Line lacks from.§5e 

Plus postage 15c. 

I Capacitor Substitution Box, 1,000 VW .. $5.00 
1 Resistor Substitution Box, 1 Watt 

$4.S0 Plus Post. 20c. .. .. 

TRANsianroR aerials 
5in extends to 39in $1.40 
6in extends to 46in $1.70 
6in extends to 32in . r . . . ,, ,, $1.00 
6in extends to 28in .. ,. .. $1.00 
7in extends to 39io . .. .. $1.20 
9in extends to 39in . . . . . .95e 
6in extends to 4ft 6itt . . . . .» .. $130 
7in extends to 5ft Sin $3.00 

1 Plus Post 15c. 

CRYSTAL SET BUILDERS 
Coils. 88c I 1 Tuning Conds. . $L09 
Diodes. 38c Terms . Ea. 13c 
Headphones .. . $LS0 1 1 Plus Posuge. 1 

5 CORE CABLE 
7/0076, P.V.C. insulated, P.V.C. covered. 

25c yd. 

6 CORE CABLE 
same spec, at above 

30c yd. 

TAPE RECORDER ACCESSORIES 
2V^in Spools 
3 in Spools 
5in Spools 

544in Spools 
7in Spools .. 

2Vbin z 100ft 
Tape .. .. 

2V6in X lOOft 
Tape 

lOe 
35c 

78e 
SOe 

. 68c 

$1.48 

3in X 600ft 
Tape. 

54iin z 1,200ft 
Tape .. .. .. 

7in X 1.800ft 
Tape. 

Sin Plastic Tape, 
boxes. 

7in Plastic Tape, 
boxes . 

$1.39 

13.18 

$5.18 

68e 

98€ 
Plus postage 20c. 

See us for Tape Recorder Patch Cords, 
Adaptors, etc. 

STEREO PLUGS AND JACKS 
Metal Plugs .. 95e | Bakelite ext. 
Bidcelite .... We Mcket, .. . 

I Chassis Jacks 
Plus postage 10c. 

70e 
65e 

MAIL ORDER SPECIALISTS 
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We are trying 
not to be smug 
but it is difficult . . . 

When you get 
reviews like this 
EXTRACTS FROM 
TAPE RECORDING MAGAZINE 
AUGUST, 1969 
‘The subject of our investigation this month is a machine 
that will be of the greatest interest to all readers-one of 
the new Ferrograph Series Seven.” 

“The whole represents a really exciting development by 
this essentially traditional firm.” 

“From 250 to 18,000 Hz. the line is within half a dB of flat”. 

“These results are so good they are difficult to believe. 
Not so long ago they would have been quite impossible— 
at any price level. Overall response at 3 ^4 ips was again 
duplicated.” 

Ferrograph Series 7 
Recorder 

“Again we find a table of figures so flat that they are truly 
incredible. Performance is still up to this very high 
standard at the slowest speed of Ij ips.” 

“To check the replay amplifier we reproduced a calibration 
tape to show once again the best set of figures ever published 
by us.” 

“One could be forgiven for exclaiming: ‘There ain’t no such 
animal!’. Technicians are hard, unromantic people, and we 
would certainly have thought that a test chart like this 
could be no more than a flight of the fancy. But it is not. 
These are the figures produced by the Series Seven under 
conditions identical to those under which all our review 
machines are investigated. Congratulations Ferrograph. 
It is no exaggeration to say that so far as frequency response 
goes the new model just could not be better.” 

“This gives us signal-to-noise of —57 dB and distortion of 
1*8 per cent. Both these figures are exemplary. 
That signal-to-noise reading, by the way, is unweighted and 
was not taken on special low-noise tape—we used the 
ordinary Scotch 150. Had we referred the signal to 2 per cent 
distortion as quoted in the specification an even better 
reading would have been obtained. With such a performance 
we were hardly surprised to find that wow and flutter was 
well under 0-1 per cent at 71/2 ips (the actual measurement 
was 0-7 per cent RMS) and only 012 per cent RMS at 
3)4 ips. Crosstalk between tracks: 56 dB.” 

“The new generation Ferrographs are built to last.” 

“In every ease the results were outstanding, as might be 
expected from the technical findings.” 

“One of the very best tape recorders we have had the 
pleasure of handling—a British machine that far outstrips 
its specification in every respect and which both user and 
manufacturer can be proud of.” 

Please send for complete review. 

SOLE AUSTRALIAN DISTRIBUTORS 

leraua Industries pty. ltd. 

266 Hay Street. SUBIACO. W. AUST. 6008 



We really are trying 
not to be smug 
hut it is very difficult. . . 

Ferrograph Stereo Amplifier Model F307 

When you get reviews like this 
EXTRACTS FROM HI-FI SOUND REVIEW, AUGUST, 1969 

Very neat and tidy appearance. The internal assembly is 
quite rugged, typically Ferrograph and very much 
British made. 

“Profusely illustrated and very comprehensive amplifier 

instruction manual.” 

“Complete absence of crossover distortion and low harmonic 

distortion are probably due to advanced design of driver 

and output stages. Everything about this amplifier is 

substantial. It is ruggedly assembled, has large heatsinks for 

the output transistors, strong thick printed circuit boards, 

an all steel sub-chassis and hum screens and a large, healthy- 

looking mains transformer. In fact it is all very much 
'Ferrograph’: as with good motor cars, it’s what's under the 

bonnet that counts. Reviewers like myself can usually find 

some small thing to criticise in even the best and most 

expensive audio equipment but here is an amplifier that 

seems to defy any criticism regarding facilities, performance 

or appearance.” 

“Its performance was well within the limits set by the 

makers' specification and I would say it has been rated 

very conservatively.” 

“The frequency response was checked at 10 watts rms and 

was 15 to 30,000 Hz—1 dB. Only very slight distortion was 

apparent at between 15 and 30 Hz for the full rated power 

output of 20 watts per channel.” 

“All the tests applied to the F307 disclosed nothing but a 

performance well within the specified limits—and this 

applies to both channels. The hum and noise and crosstalk 

performance of the amplifier were exceptionally good.” 

“Although this is the first hi-fi amplifier that Ferrograph 

have produced for the domestic market they can of course 
boast considerable experience in the field of audio and 

particularly in tape recorders. They have done well in 

producing, as always, a top quality product at a 

reasonable price—in the best Ferrograph tradition.” 

Please send for complete review.. 

SOLE AUSTRALIAN DISTRIBUTORS 

leraua Industries pty. lto. 

■' :■ y. 
’ '"'.A 

266 Hay Street. SUBIACO. W. AUST. 6008 



WE HAVE DONE IT AGAIN! 
Remember our "Criterion Module" system at 
$300.CX)? It was (and still is) o great success. 
Now Arrow have launched a new system. 

THE APOLLO MODULE 
An "out of this world" compact stereo high fidelity 
system at a down to earth price. Check these 
features: 

★ NEW DUAL 1210 Deluxe auto record player. 
★ Shure Magnetic Cartridge. 
★ Lafayette LA224T BOW solid state Amplifier. 
★ NEW soundwood "Apollo" 2 way Speaker 

Systems. 
★ Attractive teak cabinets with smoked perspex 

player cover. 

Just $275 for this value-packed system puts you 
in the upper strata of prestige sound system owners. 

SAVE $$$ 

BUILD IT YOURSELF 
For years Arrow Electronics have had hard to get 
manufacturers drawings and construction sheets 
for loudspeaker enclosures available to you, the 
handyman. Enclosures for Wharfedale, Goodmans, 
Tannoy Magnavox etc. 
We have grille cloth by SARLON and COLAN also 
B. A.F. wadding (INNERBOND) 

BOOKSHELF SPEAKER SYSTEM KITS 
BY WHARFEDALE $36.00 

(Also cabinet kit for above $18.50) 
Besides the fabulous UNIT 3 kit from Wharfedale, 
Arrow have details of small systems by Magnavox. 

PRE-CHRISTMAS SPECIAL OFFER 
We have a turntable fitted with a magnetic cart¬ 
ridge designed for the music lover with a limited 
budget. 

C. E.C. S.T.P. 93 TURNTABLE 
Exceptionol Value $75. 
12" platter, balanced arm, 3 speed. 
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The first point for discussion was 
the time needed to fit the units. All 
manufacturers claim minimum fitting 
time as a feature of these units and 
one goes so far as to claim that the 
job can be done in minutes. It 
was generally agreed that this may be 
true—^the second or third time one 
tackles the job. The first time there are 
such factors as deciding where to 
mount the unit, deciding what tools are 
needed—and finding them—^which all 
add up to substantially more than 8i 
minutes. Two members finished the 
job in an hour. The third surveyed the 
job in detail and made most of the 
major decisions before picking up any 
tools. After that he took about 15 
minutes. All units worked immediately 
they were switched on. 

Coming to performance, ail members 
were in unanimous agreement that the 
units made for better starting and less 
use of the choke. Even when cold, 
engines which normally needed to be 
cranked for a couple of revolutions 
fired “first pisiton up” and ran smoothly 
with minimum choke. In one case the 
engine fired from cold with no choke. 
In all cases where the choke was 
was needed, it could be pushed in much 
sooner than would normally be the 
case . 

Apart from the easier starting, two 
members were convinced that they ob¬ 
tained better acceleration and smoother 
running. The third member was less 
sure, partly because the amount of 
driving possible in the time available 
had been limited, and partly because 
he may have over-reacted to a desire 
not to “kid himself.” 

Only one member was able to make 
any observation about petrol consump¬ 
tion. This involved a Holden Kings- 
wood with 186 motor and manual 
transmission. On typical weekend driv¬ 
ing, over distances of about 150 miles, 
it normally returns about 23 to 24 
miles per gallon. The observation, 
based on one such trip only since the 
new system was fitted, suggests a re¬ 
turn of about 28 miles per gallon, or 
perhaps a little more. It is emphasised, 
however, that observations over a much 
longer period would be necessary to 
confirm this. 

This much is certain. None of the 
units presented installation problems, 
and none has given any hint of 
trouble since the moment of switch-on. 
Subjeotive reactions in regard to per¬ 
formance have all been favourable, not 
adverse. 

In any unit of this type there is a 
risk of noise being generated. One 
source of noise is the DC-DC converter 
which, by magnetostriction, can 
generate a tone at the frequency of 
inverter oscillation. A second source 
of noise is less definite in its origin, j 
but takes the form of a clicking sound 
at the firing frequency of the spark 
plugs. 

None of the units tested gave any 
trouble in regard to noise. Even 
with the bonnet open and the engine 
runn’ng the sound ranged from inaud¬ 
ible to barely audible. In no case was 
there any penetration into the passen¬ 
ger or driver’s compartments. One unit 
did produce a slight clicking sound, 
audible in the frcmt seat passenger 
compartment, when it was mounted on 
the engine bulkhead on the passenger 
side. 

(Continued on Page 207) 
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applications. 

In the preceding chapters we have 
examined fairly carefully the operating 
principles and applications of the many 
varieties of P-N junction diode, which 
may be regarded for many purposes as 
the most basic type of semiconductor 
device in common use. Using the 
knowledge gained in these chapters as 
background, let us now turn our at¬ 
tention to a slightly more complex de¬ 
vice: the imijunctioii. 

The unijimction is quite a logical 
choice as the device type next examin¬ 
ed after the basic P-N diode in a sys¬ 
tematic treatment of semiconductor 
devices. It is probably the simplest of 
the three electrode devices and the de¬ 
vice whose close relation to, and 
evolution from, the basic diode is 
most readily appreciated. Also an un¬ 
derstanding of its operation involves 
important concepts, which are among 
those involved in understanding the 
more complex devices, so that a dis¬ 
cussion of the device may provide a 
useful conceptual stepping-stone. 

Although it is essentially a simple 
development from the basic P-N diode, 
the imijunction is capable of perform¬ 
ing many other rather unique funct¬ 
ions. It can form the basis of very 
simple relaxation oscillators, timers, 
threshold detectors, pulse generators 
and amplifiers, counters and informat¬ 
ion storage cells. Because of its flexi¬ 
bility it has found considerable use in 
electronic equipment of recent design, 
and particularly in pulse-handling and 
control equipment. 

Other names for the unijunction are 
‘^unUunction transistor,’^ “UJT” and 
^double-base diode.” The latter name 
was that first given to the device when 
it was develop^ in 1953 at the Syra¬ 
cuse, New York laboratories of the 
General Electric Company. 

Essentially a unijunction consists of 
a single P-N junction which differs 
from a normal semiconductor diode in 
that the material on one side of the 
junction is provided with not one, but 
two connection electrodes. This side of 
the junction is called the base, and its 
two electrodes are conventionally label¬ 
led the “base-r* (Bl) and “base-2” 
(B2) electrodes. The material on the 
other side of the junction is called the 
emitter, and is provided with a single 
“emitter” (E) electrode. 

At first sight it may seem rather sur¬ 
prising that a distinctly different and 
independently useful new semiconduct¬ 

or device may be developed from the 
basic P-N diode, not by radical re-ar¬ 
rangement of the junction, or by the 
addition of further junctions, but rath¬ 
er by the fairly straightforward addit¬ 
ion of a second connection to one of 
its two semiconductor regions. Yet in 
basic terms this is really all that the 
unijunction involves. The fact is that 

LIGHTLY DOPED 
N-TYPE BASE 

Figure 7.1 

Ibb 

and stability. As a result, unijunctions 
are now made almost exclusively from 
silicon. Also, because devices with the 
N-type emitter/P-type base configurat¬ 
ion present rather difficult manufactur¬ 
ing problems, the P-type emitter/N- 
type base version has become that 
most widely used. 

The basic form taken by most uni¬ 
junctions is shown in figure 7.1. The 
lightly doped N-type base material is 
usually in the form of a rectangular 
bar or cube, to which non-rectifying 
or “ohmic” connections are made at 
opposite ends to form the Bl and B2 
electrodes. At a point between these 
two electrodes a junction is formed 
with the heavily doped P-type emitter 
material, with a third ohmic connect¬ 
ion made to the remote end of this 
material for the E electrode. The 
junction is normally somewhat closer 
to the B2 electrode than to the Bl 
electrode. 

Not surprisingly, under equilibrium 
conditions the junction of such a de¬ 
vice behaves in exactly the same man¬ 
ner as that of a normal P-N diode 
which we examined in previous chap¬ 
ters. Majority carrier diffusion takes 
place over the junction, a drift field 
is set up, and a depletion layer ap¬ 
pears in the material on either side of 
the junction proper. Naturally the de¬ 
pletion layer will extend further into 
the lightly doped base than into the 

Ibb 

EMIHER CONDUCTS WHEN Veb i Vd + TJ. Vbb 

WHERE Vd^0.6V (NORMAL FORWARD VOLTAGE DROP OF P-N JUNCTION) 

n « "INTRINSIC STANDOFF RATlO"-RI/(RI+R2) 

RI + R2-TOTAL INTERBASE RESISTANCE (Rbb) 

the second electrode attached to its 
base region allows the effective con¬ 
duction characteristics of the device 
junction to be varied considerably 
from those of a normal diode, as this 
chapter seeks to demonstrate. 

In theory, unijunctions may be 
made from both silicon and german¬ 
ium, and with either the P-type emit¬ 
ter/N-type base configuration or its 
converse. The first devices to be pro¬ 
duced were made from germanium, 
but the high minority carrier saturat¬ 
ion currents of this material placed 
severe limits on device performance 

Figure 7.2. 

heavily doped emitter, as suggested in 
the diagram. 

If external bias is applied between 
the emitter and eifher of the two base 
electrodes, with the other base 
electrode left unconnected, the device 
will again behave exactly a3 a nonnal 
diode. Under forward bias (emitter 
positive) the device will conduct 
heavily as soon as the applied voltage 
is sufficient to produce significantly ex¬ 
cess majority carrier difiPusion currents 
—i.e., when the applied voltage ex¬ 
ceeds about 0.6V, assuming silicon 
material. 
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Conversely under reverse bias (emit¬ 
ter negative) the device will draw only 
a small and almost constant current, 
composed primarily of the minority 
carrier saturation currents. 

If one of the base electrodes is ig¬ 
nored, then, the unijunction behaves 
simply as a normal P-N diode. How¬ 
ever by connecting both base elect¬ 
rodes into a circuit in a suitable man¬ 
ner this behaviour can be made to 
change markedly. 

Typically, the circuit into which a 
unijunction is connected is arranged to 
apply a bias voltage between the two 
base electrodes, in addition to any bias 
which may be applied between emitter 
and base. The bias polarity is normal¬ 
ly such that the B2 electrode is posi¬ 
tive with respect to Bl. 

Impurity semiconductor material is 
capable of significant electrical con¬ 
duction even at low excitation levels, 
it may be remembered, the resistivity 
being inversely proportional to the im¬ 
purity doping level. Hence the base 
region of a unijunction, being com¬ 
posed of lightly doped and therefore 
fairly high resistivity N-type material, 
will possess a finite thou^i moderately 
high resistance. This is normally term¬ 
ed the interbase resistance, symbolised 
Rbb. Typical values for Rbb range be¬ 
tween 5K and lOK. 

When bias voltage is applied to a 
unijunction between the Bl and B2 
electrodes a small but significant inter- 
base current thus flows, as a result of 
the finite interbase resistance. 

Just as with any other resistor pass¬ 
ing current, the base reidon of the de¬ 
vice wiU have a distributed voltage 
drop. Any arbitrary point between the 
Bl and B2 electrodes will therefore 
possess a certain electrical potential 
with respect to each, that with respect 
to Bl being positive and that with re¬ 
spect to B2 negative. The magnitude 
of these potentials will depend upon 
the position of the chosen point along 
the electrical length of the base region. 

The emitter junction, being placed 
at such a point on the base between 
the two end electrodes, will therefore 
possess such potentials. As typical de¬ 
vices have the junction closer to the 
B2 end of the base, this means that 
the positive potential of the junction 
with respect to the Bl end will be 
somewhat larger than the negative 
potential with respect to B2. 

What does this imply? Simply that, 
if the Bl electrode is taken as refer¬ 
ence, the current flowing through the 
base region between the two end elec¬ 
trodes effectively provides the emitter 
junction with an “internal” reverse 
bias. Even if the emitter electrode 
were shorted externally to Bl, the 
junction would still have an applied 
(reverse) bias equal to the voltage drop 
in that section of the base between the 
junction and the Bl electrode. 

Accordingly if an external forward 
bias is connected to the unijunction 
between emitter and Bl, its magnitude 
must be increased to a level somewhat 
higher than for a normal diode junct¬ 
ion before significant current flows. 
This, then, is the first important way 
in which the behaviour of a unijunct¬ 
ion differs from that of a normal 
diode: the effective “tum-on” voltage 
of the emitter junction mav be con¬ 
trolled by means of a voltage applied 
between the B2 and Bl electrodes. 

Illustration of this behaviour is 
given in figure 7.2. In the left-hand 

diagram is shown a unijunction to 
which has been connected a bias vol¬ 
tage Vbb between the two base elec¬ 
trodes, resulting in an interbase cur¬ 
rent Ibb. If an adjustable source of 
emitter-Bl forward bias Vebb is con¬ 
nected in series with a suitable meter 
between the E and Bl electrodes, as 
shown, it will be found that the actual 
emitter-base volatge Veb must be in¬ 
creased to a value somewhat higher 
than the usual 0.6V or so, before 
significant emitter current le flows. 

As the right-hand diagram of the 
figure shows, this behaviour of the uni¬ 
junction allows us to draw a simple 
“equivalent circuit” for the device. The 
equivalent circuit consists of a diode 
D representing the emitter P-N junct- 

le 

which the emitter junction conducts— 
called the peak point voltage (Vp)— 
may be controlled by varying the 
interbase bias voltage Vbb. The higher 
Vbb, the higher the reverse bias effec¬ 
tively applied “internally” to the base 
side of the junction, and the higher Vp. 

One important difference between the 
unijiunctlon and a normal diode, then, 
is that its peak point voltage or emitter 
“turn-on” voltage may be electrically 
varied. However, this is not the only 
important difference between the two 
types of device, for other unique 
aspects of unijunction behaviour appear 
as soon as emitter current flows. 

It may be remembered that the 
composition of the current passing 
across a forward biased junction 

Figure 7.3 

ion itself, together with two resistors 
R1 and R2 representing the resistances 
of the base region between the junct¬ 
ion and either end. 

The reason for deriving the equival¬ 
ent circuit for the device is that it 
enables us to formulate a simple ex¬ 
pression for the emitter voltage re¬ 
quired for conduction. It should be 
fairly clear from the right-hand dia¬ 
gram of figure 7.2 that conduction will 
occur only when Veb is increased to a 
level where it exceeds the sum of Vd, 
the “turn-on” voltage of the junction, 
together with the proportion R1/(R] 
-f R2) of Vbb. 

As may be seen, the ratio R1/(R1 
-f R2) is known as the intrinsic stand¬ 
off ratio of the unijimction, commonly 
represented by the Greek symbol 
Eta. As the intrinsic standoff ratio de¬ 
termines the proportion of the inter¬ 
base bias Vbb which acts as “internal” 
reverse junction bias, and accordingly 
plays a major part in determining the 
conduction point of the emitter in a 
given circuit, it is an important uni¬ 
junction parameter. 

The inherent junction tum-on vol¬ 
tage Vd and the actual values of the 
interbase resistors R1 and R2 are all 
subject to variation between individual 
unijunction devices, being dependent 
upon dopiM levels and physical di¬ 
mensions. However because such fact¬ 
ors tend to influence both the R1 and 
R2 components of the interbase re¬ 
sistance equallv, the intrinsic standoff 
ratio tends to be fairly constant for a 
given device type. Tvpical devices have 
an intrinsic standoff ratio of about 
0.7, but special devices are made with 
values both higher and lower than this 
figure. 

For a device with a certain intrinsic 
standoff ratio, it should be fairly 
apparent that the emitter-Bl voltage at 

depends upon the impurity doping con¬ 
centrations of the P-type and N-type 
regions involved. If one of the regions 
has a higher doping concentration than 
the other, then quite naturally the 
junction current will consist mainly of 
the majority carriers appropriate to that 
material. 

When emitter junction current flows 
in a unijunction it therefore consists 
mainly of valence band holes moving 
from the heavily doped emitter region 
to the lightly doped base region. Only 
a relatively small proportion of the 
total forward bias current consists of 
conduction band electrons moving in 
the reverse direction, because of the 
relatively low impurity doping concen¬ 
tration in the base materiad. 

Often this situation is described by 
referring to the unijunction as a device 
wherein the doping levels are arranged 
to result in a high “emitter injection 
ratio.” The latter term describes the 
proportion of total junction current 
formed by emitter-region majority car¬ 
riers (holes) effectively injected as 
minority carriers into the base region. 

Because of the high emitter injection 
ratio of the unijunction, then, the main 
result of the flow of emitter current 
is that a large number of holes are 
injected as minority carries into the 
base region from the emitter. The base 
therefore finds itself with an excess 
of hole^s in the vicinity of the emitter 
junction. 

The holes ejected from the emitter 
leave that region with a nett negative 
charge. Accordingly, an appropriate 
number of electrons are repelled from 
the emitter via the E electrode, form¬ 
ing the emitter current le. Similarly, 
the exce^ holes injected into the base 
region give that region a nett positive 
charge, and this in turn causes an 
appropriate number of conduction band 
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electrons to be “sucked into” the device 
at the B1 electrode. 

Because of the elearic field present 
in the base region due to the inter- 
base bias Vhb, the hoiles injected into 
this region from the emitter ^ft 
toward the B1 end of the device. Simi¬ 
larly the electrons which enter the base 
at the B1 end to maintain neutrality 
drift in the oppcwite direction towards 
B2. The result is that the section of 
the base region between the junction 
and B1 finds itself with a high excess 
concentration of both minority carriers 
(holes) and majority carriers (elec¬ 
trons). 

The pre^ce of the excess carriers 
in this portion of the base region effect¬ 
ively lowers its resistivity, by provid¬ 
ing a supply of current carriers addi¬ 
tional to the relatively small number 
initially present in the lightly doped 
base material. In other words, the in¬ 
ject^ carriers cause the junction -B1 
section of the base to behave tem¬ 
porarily as if it had been more heavily 
doped. This phenomenon is often re¬ 
ferred to as conductivity modulation. 

The result of the drop in base region 
resistivity is that there is actually a 
decrease in the reverse bias applied to 
the emitter junction “intemSly” via 
divider action from Vbb. In effect, 
resistor R1 in the unijunction equiva¬ 
lent circuit of figure 7.2 has been lower- 

behaviour is illustrated in the diagram 
of figure 7.3, which shows for compari¬ 
son the effective emitter junction for¬ 
ward bias oharacteristics for both the 
Vbb=0 case, where the behaviour is 
virtually identical with a normal diode, 
and the case where Vbb has some 
definite value. 

It may be seen that when there is an 
applied Vbb, the emitter current 
remains at a very low level for applied 
forward bias levels considerably higher 
than those necessary when Vbb=0. 
This is due to the “intemar* reverse 
bias applied to the junction, as we have 
seen. The junction does not actually 
reach the equilibrium of “zero bias” 
condition until point “A” is reached, 
and accordingly until this point is 
approached it draws only the usual 
reverse bias cturent composed mainly 
of minority carrier saturation currents. 

As the applied emitter voltage is 
increased to reach and exceed the level 
corr^ponding to point “A,” majority 
carrier diffusion currents gradually 
appe^Eu- and the junction current begins 
to rise. The junction then enters co- 
duction, and the so-called peak point 
is reached. 

Tile junction voltage drop at this 
point is called the “peak point voltage” 
(Vp), as we saw earlier, while the 
corresponding current is naturally 
called the “peak point current” (Ip). 

drop of the emitter junction r^he.* 
a broad minimum, and then begins U 
rise again. The minimum is normallj 
referr^ to as the valley point, as may 
be seen, and the corresponding voltage 
and current values as the “valley point 
voltage” and “valley point current” 
respectively. It may be seen that the 
emitter clwacteristic of the unijunction 
at current levels above the valley point 
is substantially the same as that of a 
normal diode, or that of the device 
itself for Vbb=0. 

As we have seen, the peak point or 
effective emitter junction “tum-on” 
point is not fixed, but is controlled 
the interbase bias Vbb. Hence the solid 
curve of figure 7.3 does not represent 
a single and fixed emitter characteris¬ 
tic, but in fact a whole “family” otf 
characteristic curves, each correspond¬ 
ing to a different value of Vbb. The 
ds^ed Vbb=0 curve will represent the 
“limiting case” of the family. 

Figure 7.4 shows such a family of 
static emitter characteilstic curves, the 
values given being those for a typical 
general-purpose unijunction device. 

It is miainly by virtue of the fact 
that the emitter junction of a uni¬ 
junction is capable of behaving as a 
negative resistance over po^on of its 
characteristic that the device is able 
to perform many of its unique circuit 
functions, as will be shown shortly. 
However before we progress to consider 
the applications of the device in prac¬ 
tical circuitry, there are further aspects 
of its basic operation which should be 
briefly examined. 

The reader may have noticed that 

ibb 

ed in value, taking with it the propor¬ 
tion of Vbb appearing as reverse junc¬ 
tion bias. This is despite the fact that 
additional current is flowing through 
Rl, due to the emitter current le. 

As the external emitter-Bl voltage 
drop of the device (Veib) is simply the 
sum of the voltage drops of the junction 
itself {Vd) and of the Rl portion of the 
base, this means that the decrease in 
the latter will cause Veb to similarly 
decrease. And if the emitter current 
le is allowed to increase from its initial 
value, the two voltages will decrease 
even further. 

This is rather unusual behaviour, as 
the observant reader will no doubt 
have realised. Normally, when the cur¬ 
rent passing through a circuit element 
is increase, its voltage drop also 
increases; but here we have a situation 
where an increase in current results 
in a decrease in voltage drop. In short, 
we have an effective negative resist¬ 
ant, as we had with the tunnel diode. 

Not only does the emitter-Bl circuit 
of a imijunction possess an adjustable 
“turn-on” point, then, but it also be¬ 
haves as a negative resistance as soon 
as emitter current begins to flow. This 

With typical devices Ip has a value 
in the order of 2uA. 

If the junction current is allowed 
to increase beyond its value at the 
peak point, it may be seen that the 
effective junction voltage drops away; 
in other words, the device enters its 
negative resistance region. In this re¬ 
gion the voltage continues to fall with 
rising current, as the resistivity of the 
emitter-Bl section of the base is falling 
at a faster rate than the increase in 
current. 

Eventually, if the current continues 
to rise, the resistivity of the base 
region does not continue falling, but 
“flattens out” at a low saturation level. 
This occurs when the concentration of 
excess carriers in the base reaches such 
a level that further injected carriers 
merely result in increased carrier 
recontbination, and do not effectively 
contribute to current conduction. 

When this occurs the effective voltage 

in the foregoing discussion of uni¬ 
junction conduction, reference was 
made only to the behaviour of the 
voltages and currents associated with 
the emitter. It may have been assumed 
from this that the interbase bias 
current Ibb of the device was un¬ 
affected by the mechanisms involved; 
however this is not the case. 

When emitter current begins to flow, 
the interbase current is found to in¬ 
crease to a small but significant extent. 
This is partly due, as one might expect, 
to the drop in resistivity of the lower 
portion of the base as a result of the 
injected minority carriers from the 
emitter. However, it is also partly a 
result of a separate conductivity modu¬ 
lation mechanism associated with the 
depletion layer surrounding the 
emitted junction. 

When the emitter junction is reverse 
biased, i.e., when there is low external 
emitter voltage Veb relative to the 
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“internal” reverse bias, its depletion 
layer naturally extends to a significant 
extent into the material on either side. 
It tends to extend further into the base 
region, because of the lighter doping 
and higher resistivity of that material, 
and also in the base material itself it 
tends to extend further at the “top” 
or B2 side of the junction than at the 
“lower” or B1 side. This is because an 
electric field exists in the base due to 
Vbb, and the effective reverse bias is 
accordingly slightly greater at the B2 
side of the junction than at the B1 
side. (The shape of the depletion layer 
may be seen by reference back to 
figure 7.2) 

A depletion layer, it may be 
remembered, is a region in a semi¬ 
conductor which has been virtually 
stripped of available current carriers. 
As such, it is an effectively “intrinsic” 
region, capable of displaying only the 
rather poor conductivity of intrinsic 
semiconductor material. In short, it is 
a region effectively “converted” into 
very high resistivity material. 

Prior to junction conduction in a 
unijunction, therefore, the base region 
of the device consists in part of 
effectively very high resistivity material 
— material considerably higher in 
resistivity than the remainder of the 
lightly doped base region. In effect, 
the actively conducting cross-section 
of the base material is virtually nar¬ 
rowed or “pinched” in the vicinity of 
the junction, as a result of the 
encroachment of the depletion layer. 

When the emitter junction enters 
conduction, the depletion layer natural¬ 
ly contracts to correspond to the 
reduced potential barrier. The “pinch¬ 
ing” of the base region is therefore 
reduced, and the actively conducting 
cross-section of the region widens. As a 

in and forms the basis of a number of 
very useful semiconductor devices. 
The best-known example of these is 
the field-effect transistor, Which the 
reader will meet in the next chapter. 

Because the depletion layer of a 
unijunction emitter junction is basical¬ 
ly associated with the potential barrier 
actually present across the junction, 
it is influenced both by the emitter 
voltage Ve and by the interbase bias 
Vbb — the latter not directly, but pro¬ 
portionally via the intrinsic standoff 
ratio. The interbase bias Vbb thus 
plays a part in determining the width 
of the depletion layer, and hence by 
means of the field effect mechanism 
it also influences the effective cross- 
section and conductivity of the base. 

The interbase resistance of a uni¬ 
junction is thus found to vary with 
the applied interbase bias voltage Vbb, 
an increase in Vbb causing a small 
but sometimes significant rise in inter¬ 
base resistance from its initial value 
of Rbb. This effect is in itself quite 
distinct from those associated with 

"NORMAL" UNIJUNCTION 

(N-TYPE BASE) 

"COMPLEMENTARY" UNIJUNCTION 

{P-TYPE BASE) 

Figure 7.6 

result of this widening the interbase 
resistance falls, and the current Ibb 
rises as a result. 

It may be seen that this second 
mechanism responsible for the con¬ 
ductivity modulation of the unijunc¬ 
tion base region by the emitter current 
is quite different from the minority 
earner injection mechanism described 
earlier. It is in fact an example of a 
field effect mechanism, an important 
type of mechanism which is exploited 

emitter current flow, although when 
appreciable emitter current is flowing 
the narrowness of the depletion layer 
causes the effect to be somewhat re¬ 
duced. Naturally the fact that the 
interbase resistance of a unijunction 
varies with Vbb tends to provide yet 
another source of variation in the 
interbase current Ibb. 

From the foregoing it may be seen 
that the interbase current Ibb of a 
uninjunction is a rather complex func¬ 

tion of both the emitter current le and 
the interbase bias voltage Vbb. It is 
usual to describe the relationship be¬ 
tween Ibb, Vbb and le graphically, 
by means of the so-called “static inter¬ 
base characteristics.’* 

The static interbase characteristics 
of a typical general-purpose unijimc- 
tion are shown in figure 7.5. As may 
be seen they consist, like the static 
emitter characteristics of figure 7.4, of 
a “family” of curves. In this case each 
curve shows the relationship between 
Ibb and Vbb for a specific value of 
emitter current le. 

The lowest or Ie= 0 curve shows the 
relationship between Ibb and Vbb 
when the unijunction is cut off — 
i.e., the initial slope of this curve re¬ 
presents the “nominal” interbase re¬ 
sistance Rbb. The remaining curves 
show how the interbase current in¬ 
creases moderately with increasing 
emitter current. 

The circuit symbols usually 
employed for unijunctions are shown 
in figure 7.6. Note that the arrowhead 
on the emitter lead is used to sym¬ 
bolise the direction of forward emitter 
current flow according to the classical 

• “positive charge” convention. 
Being composed of impurity semi¬ 

conductor material, the base region of 
a unijimction possesses a small but 
significant i^itive temperature coeffi¬ 
cient of resistance at normal tempera¬ 
tures. It may be recalled from chapter 
3 that this is due to the fact that once 
the impurity atoms are all ionised, 
further increase in excitation merely 
results in a reduction of carrier mobi¬ 

lity, and accordingly a corresponding 
rise in resistivity. 

For a typical unijunction the inter¬ 
base resistance Rbb increases linearly 
from about — 40oC to about ISO^C, 
with a temperature coefficient of about 
0.8% per degree. This is illustrated 
m figure 7.7, where it may be seen 
that the value of Rbb at 150®C is 
approximately double its value at 
25 ®C. Above 150®C the base resisti¬ 
vity begins to fall rapidly due to the 
increase in “intruisk” carrier pairs. 

As vwth a normal P-N junction, the 
inherent forward bias voltage drop 
(Vd) of the emitter junction of a uni¬ 
junction decreases with temperature— 
i.e., it exhibits a negative temperature 
coefficient. Less forward bias is requir¬ 
ed to produce significant forward 
current at high temperatures than at 
low temperatures. 

It may be seen from the foregoing 
that the two components of a unijunc¬ 
tion most intimately responsible for 
determining the peak point voltage Vp, 
namely the junction itself and the base 
region, have temperature coefficients of 
opposite polarity. This is significant 
because it provides a means whereby 
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million operations. Sensitivity is 
readily controlled. Speed is the 
next best thing to transistorized 
logic at a mere wisp of the 
circuit cost. Even RF switching 
is practical. 

If this isn't magic, what is? 

If you are not as familiar with 
magnetic reed switches as you should 
be, ask for technical literature. 
With this information at your finger¬ 
tips you may devise machine, flow or 
control uses no other engineer has 
conjured up yet. 

The reed switch Is the greatest 
thing that's happened to 
electronic control devices since 
the Arabian Nights. It's encased 
in a little glass bottle you don't 
even have to rub. A coil turns it 
into a relay. A bar magnet makes 
it the most versatile electro¬ 
mechanical switch yet invented. 

The reed switch Is isolated In its 
glass container with a controlled 
atmosphere. It stays free of dust, 
damp and corrosion. There are no 
armatures, springs or pivots to 
wear. Life can easily exceed 100 

(#i5^THE CRESCENT. KINGSGROVE. N.S.W. 2208. PHONE 500111 



the peak point volta^ may be simply 
and effectively stabilised over a wide 
range in temperature. 

Figure 7.8 shows how simply peak 
point stabilisation may be achieved. 
The technique merely involves the ad¬ 
dition of a suitably chosen resistor R 
in series with the connection between 
B2 and the interbase bias supply. The 
resistor and the device interbase resis¬ 
tance Rbb together then form a simple 
voltage divider. 

Because of the i:^itive temperature 
coefficient of the interbase resistance 
Rbb, the division ratio of this divider 
rises with temperature. Hence as the 
temperature rises the effective inter¬ 
base bias Vbb rises also, and with it 
the proportion of Vbb presented to the 

When voltage is fkst applied to such 
a circuit, the capacitor C is initially 
uncharg^, and thus begins to charge 
from die supply via resistor R. The 
emitter voltage of the unijunction 
accordingly rises from zero in the fami¬ 
liar exponential fashion. Until the 
emitter voltage rises in this fashion to 
the device peak point voltage, the 
emitter itself draws negligible current, 
and does not signifkantly influence the 
charging operation. 

As soon as the peak point voltage 
is reached, however, the emitter draws 
current, and its input resistance drops 
sharply through the negative region to 
the low resistance “saturation” region. 
This discharges the capacitor rapidly, 
feeding its stored energy as a pidse 

case side of the junction by the “in- 
temal” (R1 -h R2) divider. 

If the value of resistor R is carefully 
chosen, the rise in voltage at the base 
side of the junction may be made 
almost exactly e^ual and opposite to 
the fall in junction voltage drop Vd. 
The emitter peak point voltage Vp will 
then remain substantially constant over 
a wide range in temperature. With 
typical devices this simple method may 
be used to stabilise Vp to within 
approximately .001% per degree up to 
about 100®C. 

The astute reader may well have 
realised by this stage that the simple 
equivalent circuit given for the uni¬ 
junction in figures 7.2 and 7.8 is valid 
only when the device is not conducting. 
In fact, the device is rather difficult 
to represent after conduction, and a 
complete equivalent circuit tends to be 
quite complicated. 

To conclude this discussion of the 
unijunction let us now look briefly at 
some of the many applications of the 
device. 

Probably the most common appli¬ 
cation of unijunedons is in simple 
relaxation oscillators. These may be 
used to generate sawtooth-wave and 
pulse signals over a considerable fre¬ 
quency range, and may also be 
synchronised to perform low-cost fre¬ 
quency division. 

The basic circuit of a unij-unction 
relaxation oscillator is shown in fij^re 
7.9. It may be seen that the emitter 
electrode is connected to the junction 
of a capacitor C and a resistor R, 
which are connected in series across 
the supply Vbb. The base of the device 
is also connected across the supply, 
by means of resistors Ra and Rb. 
Resistor Rb is used primarily for tem¬ 
perature stabilisation of Vp, as explain¬ 
ed earlier; the purpose of Ra should 
become clear in a moment. 

+Vee +Vbb 

of current through resistor Ra. 
Discharge current flows undl the 

capacitor voltage drops below the value 
necessary to sustain the emitter current 
above the valley point value. The uni¬ 
junction then turns off again, and the 
capacitor C begins to recharge via R. 
The cycle then repeats itself, and will, 
in fact, continue indefinitely as long 
as the supply is connected. The time 
taken for the capacitor voltage to reach 
the peak point voltage each time is 
determined both by the capacitor itself 
and the resistor R, so that the repeti¬ 
tion frequency may be altered by 
varying the value of either of these 
components. 

It may be seen that the circuit has 
the familiar “charge-discharge” action 
characteristic of relaxation oscillators. 
As such, it is very similar in operation 
to the familiar “gas tube” sawtooth 
wave generators using either neon 
lamps or gas-filled thyratron valves. 

As shown in figure 7.9, a sawtooth 

output waveform is available at the 
emitter of the unijimction, while both 
positive and negative pulses are avail¬ 
able at the B1 and B2 electrodes re¬ 
spectively due to the currents howling 
during the discharge part of the cycle,^ 

Naturally the sawtooth at the emit¬ 
ter, being part of an exponential 
charging waveform, will not be per¬ 
fectly linear. However there are a 
number of ways in which the n<xi- 
linearity may be corrected, many of 
whidi involve replacement of the re¬ 
sistor R with a circuit or device which 
supplies a controlled constant current. 

For a particular capacitor value, the 
frequency range over which this type 
of oscillator miay be varied by vari¬ 
ation in the value of resistor R is 
quite wide, but limited in both direc¬ 
tions. If the resistance is made too 
large, the slight leakage current drawn 
by the device emitter becomes signifi¬ 
cant compared with the charging cur¬ 
rent, and the capacitor will not ^arge 
up to the peak point volta^. On the 
other hand if the resistance is too low, 
the emitter current will not drop below 
the valley point current when the de¬ 
vice conducts. In either case, oscil¬ 
lation ceases. 

These restrictions are not severe, 
and with typical devices it is possible 
to achieve reliable operation over a re¬ 
sistance range (and a corresponding 
frequency range) of 1000:1, The upper 
limit of oscillation frequency for typi¬ 
cal devices is approximately l50KHz, 

le 

The basic unijunction relaxation os¬ 
cillator of figure 7.9 may be synchro¬ 
nised to an external signal, providing 
its natural frequency is set to be 
slightly lower than that desired. Syn¬ 
chronisation is achieved by feeding 
a negative synchronising pulse to the 
B2 electrode of the device. The action 
of the pulse is to momentarily lower 
the effective interbase bias applied to 
the unijunction, so that if the capa¬ 
citor is charg^ to a voltage even 
approaching the normal peak point 
voltage, it will conduct as a result of 
the temporary lowering of the peak 
point by the synchronising pulse. 

This technique may be used to syn¬ 
chronise a unijunction oscillator at a 
submultiple of the synchronising fre¬ 
quency. An oscillator operated in this 
fashion may be used as a simple sweep 
generator for economy oscilloscopes or 
television receivers, A number or simi¬ 
lar circuits may be cascaded to form 
a low-cost frequency divider system. 
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J. H REPRODUCERS CO 
TELEPHONE: 277-3066 

Exclusive Australian Agents tor — ADC Cartridges and Amplifiers, Kef speakers, J. H./S. H, Unipoise Pickup 

Arms, Pritchard Arms, TRANSCRIPTOR TURNTABLES and the popular J.H. Synchronous Turntable, 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 

ADC 10E-II • Now only $70.00 
The choice of a caitrldge is a most important one as even the finest equipment cannot perform well if a 
pom* cartridge is selected. The best cartridges in the world today can 1^ numbered on the fingers of one 
hand. WHY—OUT OF SUCH A LIMITED FEW—IS ADC STILL THE BEST CHOICE? 

Here are the best reasons possible:— 

Musitally Speaking 

Techniially Speaking 

PRICES: 

.. $15.50 ADC 220 
ADC 770 . 
ADC 660 . 
ADC 550E . 
ADC 10E-11 
ADC 25 .. 
ADC 26 
ADC 27 

$22.50 
$35.00 
$43.50 
$70.00 

.. $127.50 
to be 
announced 

In association with other quality components, the ADC cartridge 
brings a breath taking experience into your lounge room. The 
singers or musicians suddenly come to life as if they were 
actually present. The definition and detail of good recording 
is reproduced in such a way as to give the clearest possible 
insight into the talents of the recorded artists. 

The production of a pickup cartridge is not simply a matter of 
following a formula. It is a progressive science which requires 
inventive genius. Peter Pritchard, who is the designer of ADC 
is the recognised leader in this field—not only recognised by 
keen enthusiasts but by other manufacturers as well. That is 
why every advance in design he originates is quickly imitated 
by others. 

Cartridge design has, to a large extent, become a matter of 
“follow the leader” and Peter Pritchard is always well out in 
front. Just consider the significance of these achievements. 
First to achieve lowest tip mass, first to introduce the benefits 
of the induced magnet principle, first in the high compliance 
race, first to produce real trackability and first again with the 
interchange able styli conception. 

The world’s leading reviewers in the July, 1969 issue of 
“STEREO REVIEW” (Julian D. Hirsch and Gladden B. Houck) 
state—“We could not critically compare each cartridge against 
all of the others, for reasons of time. We had to content our- 
solves with comparing each with the ADC 25, as representative 
of the best available, and it emerged the better choice from each 
such comparison.” THIS IS NOT AN ISOLATED REVIEW. 
The top ADC cartridges have been used as a reference standard 
so many times by the real experts (not the inverted comma ex¬ 
perts!) that there must be a sound reason for it. 
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Actually a unijunction oscillator 
may be triggered into the conduction 
part of the cycle either by a negative 
pulse applied to B2, or 1^ a positive 
pulse superimposed upon the capaci¬ 
tor voltage at the emitter. Either way, 
somewhat larger pnlses than those 
necessary for triggering appear as out¬ 
put pulses at the B1 and B2 elec¬ 
trodes. Hence the circuit may be used 
with little modification as a regenera¬ 
tive pulse amplifier. 

Because the basic unijunction re¬ 
laxation oscillator may be arran^d to 
oscillate at very low frequencies, it 
may be used as a period timer. Here 
the positive pulse output at the B1 
electrode is normally used, being either 
amplified and arranged to drive a re¬ 
lay, or used directly to trigger in turn 
one of the more complex semiconduc¬ 
tor switching devices to be described 
in a later chapter. 

Typical unijunction timer circuits 
may be adjusted to any time period 
between a small fraction of a milli¬ 
second and a few minutes. More com¬ 
plex imijunction timers, still based on 

operating points, as they are each 
situated on sections of the emitter 
characteristic having a “positive 
resistance** slope. The difference be¬ 
tween the two points (is that at A 
the emitter current and hence the load 
current are but a few microamps, 
whereas at B they may be in the order 
of tens of milliamps. 

Whidh of the two operating points 
applies at any given time depends 
upon the last triggering pulse fed to 
the circuit via the tnggering inputs 
“X** and “Y.** If the last pulse to 
arrive was either a positive pulse fed 
to input X or a negative pulse fed to 
Y, then the operating point will be “B** 
as the unijunction will have been 
switched to the conducting state. Con¬ 
versely if the last pulse to arrive was 
a negative pulse fed to input X, the 

junction is shown in figure 7.12. This 
is of interest because it does not take 
advantage of the switching or negative 
resistance aspects of unijunction be¬ 
haviour, but rather of the fact that the 
interbase resistance Rbb varies with 
emitter current. 

In effect, the unijunction is here used 
merely as a controlled-value resistor. 
Its interbase resistance is arranged to 
form an AC voltage divider with resis¬ 
tor Rl, the divider controlling the pro¬ 
portion of an input signal applied to 
the input of the AC ampliner, The 
output of the amplifier is then rectified 
by diode D, which delivers only the 
positive half-cycles to capacitor C. The 
latter then discharges through the uni¬ 
junction emitter circuit via resistor R2. 

The idea is that when the output of 
the amplifier is low in amplitude, the 

AC AMPLIFIER 

+ Vbb 

-OUTPUT 

the simple circuit of figure 7.9, have 
been used to produce pulses spaced 
reliably at periods of up to one hour. 

In a circuit not very (Afferent from 
that of the basic reliaxaition oscillator, 
a unijunction may be arranged to pro¬ 
vide a simple bistable storage element 
which is capable of “remembering** 
the last of two types of sv<itching 
pulses fed to it. A basic circuit for 
such a unijunction bistable element is 
shown in figure 7.10, together with a 
diagram which may be used to under¬ 
stand its operation. 

The emitter of the device is here 
connected to a second fixed bias source 
Vee, via a load resistor Re wthich m'^ 
in a practical case be a relay coil, 
or other device used to “read out** the 
state of the element. As before the 
B2 electrode is connected to an inter¬ 
base bias source Vbb via a resistor 
R2, only in this case R2 is used not 
so much for temperature stabilisation 
but mainly as a decoupling resistor 
for triggering pulses appli^ to B2. 

The emitter supply Vee is set at a 
value which is slightly lower than the 
peak point voltage Vp of the device, 
as determined by its intrinsic standoff 
ratio and the values of Vbb and R2. 
The value of Re is then selected such 
that two stable emitter operating points 
are possible — one on the “cutoff** 
portion of the unijunction emitter 
characteristic below the peak point, 
and the other on the “saturated” 
portion of the Characteristic above the 
valley point. 

These points are indicated in figure 
7.10 as “A** and “B,** respectively, the 
straight line joining the two being a 
“load line*’ representing the load 
resistor Re. It may be noted that 
both A and B correspond to stable 

operating point will be “A** because 
the unijunction will have turned off. 

In each case the circuit will remain 
at point A or B until either the 
arrival of a p^se oif the polarity 
necessary to switch it to the other 
operating point, or until power is 
removed. The circuit thus has the 
capability of being used for informa¬ 
tion storage. 

A further adaptation of the basic 
unijunction oscillator is used for pulse 
counting. This is shown in figure 7.11; 
it may be seen that here the capacitor 
C is not charged up in a smooth fashion 
from the supply, but in a “staircase** 
fashion by individual input pulses 
applied via the diode D and resistor R. 

By suitable choice of R and C, the 
capacitor voltage may be arranged to 
reach the unijunction ^eak point volt¬ 
age only after the arrival of the last 
of a given number of input pulses— 
say five. The circuit will then deliver 
an output pulse for every five input 
pulses, and thus forms a simple pulse 
counter. 

Yet another application for the uni¬ 

voltage developed across capacitor C 
will be lower than the unijunction 
peak point volt^e, and the device will 
be cut off. Its interbase resistance will 
accordingly be fairly high (around 8K), 
and most of the input signal will be 
fed to the amplifier. However, if the 
output voltage from the amplifier rises 
to the point where the capacitor voltage 
reaches the unijunction peak p^int, the 
latter will conduct and its interbase 
resistance will fall sha^ly. This will 
cause a smaller proportion of the input 
signal to be fed to the amplifi^, and 
wll tend to reduce the output. 

The ^stem thus functions as an 
automatic output level control circuit, 
also called a limiter. As the interbase 
resistance of a typical unijimction falls 
to less than lOOohms at an emitter 
current of about 10mA, such a circuit 
can cope with a considerable range in 
input voltage, to maintain the amplifier 
output voltage substantially constant. 

There are many imijunction appli¬ 
cations additional to those briefly dis¬ 
cussed in the foregoing, and some of 
these will be foui^ in the literature 
listed below for suggested further read¬ 
ing. However, the few applications 
which have been given should help 
the reader to visualise the flexibility of 
the unijunction, and the way in which 
it lends itself to quite diverse applica¬ 
tions. 
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DEVELOPED IH AUSTRALIA 
for World domond 
MODEL 2MBC-I 1 

:w AN EXCITING Ni 
MSP TWEETER 
PRECISION DIE CAST 
AND OUT^PERFORMING 
ALLCOMERS . 

Now A¥ailabh^to the Australian Marketf 
□uency Reproducer. 

Thf^nplai^'r type 2MBC/15 Is designed to cover 
the range from 5kHz to 20kHz. Its diecast housing 
completely seals the rear side of the cone 
ensuring that there is no interaction with 
the air pressure developed by other 
speakers within the enclosure. 
The cone and voice-coil former are fitted 
as an integral unit, and this, coupled 
with the exponential cone shape, results 
In minimum total mass, high sensitivity and 
freedom from cone break-up and 
spurious responses often found in other 
types of construction. The overall 
response Is substantially flat to 20kHz, 
and the inherent low frequency roll-off 
below 5kHz permits the use of a simple 
capacitor as the only crossover network 
required. 

SPECIFICATIONS 
Type 54814/2MBC/15HF 
Frequency Response 5-20kHz. 
Voice Coil Impedance:— 

15 ohms: recommended crossover capacitor 2mfds. 
Min. Total Flux;— 16000 lines 
Min. Flux Density:— 12600 Gauss 
Voice Coil DIa.:— 9/16" 
Mounting Hole Centres:— 3" centres x .20" dia. 
Baffle Opening:— 2-1/4" dia. 
Overall Depth:— 1-1/2" 
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Aerials on a London house for and 
LTy, television, and FM sound broadcasts. 

THE AESTHETIC 

AERIAL DESIGN 
The design and siting of aerial structures is, 
in many instances, based on technical and 

economic aspects, with little regard to 
aesthetics, is the view of the author of this 
article. He indicates practical methods by 
which improvements can be made, usually 
without affecting either the technical per¬ 
formance or the cost. He considers that by 
giving due regard to the points raised, the 

visual amenities of the countryside can be 
preserved. 

By M. F. Radford, M.A., Cing., M.i.E.E 

It is difficult to find a vantage point 
in England from which it is not pos¬ 
sible to see an antenna. This situation 
has come about because antennas are a 
necessary part of modem civilisation 
and the best sites are high and un¬ 
obscured. Those <rf us who live in the 
densely populated areas pass within 
sight of hundreds of antennas ev^ 
day, and owe much to the protective 
mechanism in our minds which stops 
us from noticing every single one. 
Those who have the good fortune to 
live in areas which are as yet un¬ 
spoiled, lack this protection and raise 
loud protests whenever any new land¬ 
mark appears. This applies not only to 
antenna structures, but to buildings, 
roads, railways, airports, dams, bridges, 
reservoirs, in fact to any of the works 
of man. 

With antennas however, there are 
additional difficulties. First, there is a 
lack of understanding of antenna de¬ 
sign principles on the part of the lay¬ 
man, although the problems of the civil 
engineer and the architect are generally 
appreciated. As a result, the layman 
can offer constructive criticism of the 
design and siting of buildings and roads, 
and help the experts to arrive at an 
optimum, or at least a compromise, 
overall plan. On the other hand, the 
layman is afraid to offer guidance to 
the antenna expert since he believes his 
contribution wdl be valueless. Thus the 
whole burden of the artistic as well as 
the technical design of the antenna falls 
on the shoulders of the engineer. 

Second, there is cost effectiveness. 
The engineer tries to give the best pos¬ 
sible technical performance for the 
price paid and is unlikely to reduce 

By arrangement with the Editor of 
**Point-To-Point Telecommunications,* ** 
published by The Marconi Company, 

England, 

performance in order to improve ap¬ 
pearance, unless specifically asked to 
do so. The customer, frequently a pub¬ 
lic coiporation or Government agency, 
it usually not prepared to spend sub¬ 
stantial additional sums for the sake of 
aesthetics. 

Third, there is the engineer himself. 
However liberal his early educa¬ 
tion, however broad his training, he 
cannot help doubting his own artistic 
judgment. He knows that he is condi¬ 
tion!^ by years of specialist work and 
that features which are associated with 
technical merit will seem pleasing to 
him, although they may seem quite the 
reverse to others. Such then is the ex¬ 
tent of the problem. Where lies the 
answer? 

It is important to choose the smallest 
antenna, or number of antennas, that 
will do die job. At HF for example, 
one modem wideband antenna will fre¬ 
quently replace several of earlier de¬ 
sign. The saving is not only in appear¬ 
ance, but also in site area and the num¬ 
ber of masts. In the television bands, 
one wide-band antenna will often re¬ 
place two or three single-channel an¬ 
tennas and at the same time, give 
better protection from interference and 
ghosts. 

In the microwave bands, high ef¬ 
ficiency fee^ enable smaller dishes to 
be used. The use of higher frequencies, 
where practicable, not only decreases 
antenna size and hence mast loading 
and windage, but also enables larger 
numbers of channels to be accom¬ 
modated within a given percentage 
bandwidth. 

So far, it seems that design trends 
which have purely technical origins 
are also likely to prove beneficial to 
appearance. 

Frequently it is not the antenna it¬ 
self which is objectionable, but the 
massive supporting structure. The an¬ 

tenna alone may be insignificant in 
size, or may consist of almost invis- 
able wires. One way of minimising the 
problem is to use one stmeture for 
moimting several antennas, not neces¬ 
sarily for the same purpose nor for 
the same operating organisation. Ex¬ 
amples that spring to mind are an¬ 
tennas for television transmission com¬ 
bined with those for microwave links, 
and television transmission from, a 
common mast or tower by different 
authorities on different channels such 
as the B.B.C. and I.TA. The new 
Post Office Tower in London sui^rts 
a revolving restaurant as well as micro- 
wave link antennas, and many tall 
buildings such as the Empire State 
Building in New York and the Eiffel 
Tower in Paris also support antennas 
and thus eliminate the need for 
separate structures. 

Where a separate mast or tower is 
unavoidable, careful design can not 
only improve the appearance, but also 
lighten the structure, save steel, and 
hence money. 

Recent years have seen important 
advances in methods of construction. 
Glass fibre laminates, plastics, honey¬ 
comb sandwiches, precision castings 
and complex extrusions have overcome 
their teething troubles and have be¬ 
come reliable and respectable. Al- 
thou^ preferred for their reduced 
weight, lower production costs or im¬ 
proved accuracy, these techniques al¬ 
so contribute to cleaner, simpler de¬ 
signs and hence to good appearance. 
Shapes that are mechanically right for 
the stresses they bear are also, in 
general, artistically right. Again, it 
seems that technical and aesthetic con¬ 
siderations are working together. 

A cynic might say that the best way 
to improve the ap^arance of an an¬ 
tenna would be to make it disapp^r 
altogether. This is in fact already being 
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DELICA MK.li 

Hantband 
GRID DIP 
METER 

Incorporating important new features by Japan’s Leading Electronic Instrument Manufacturer. 
A compact unit (Tin x 2|in x 2|in), ideally suited to Amateur or Commercial Servicemen’s require¬ 
ments; the Delica offers these features:— 

CONTINUOUS COVERAGE 
FROM 1.3 Mc/s TO 150 Mc/s In 5 RANGES 
INDIVIDUALLY CAUBRATED TO 0.1 of 1 
p.c. ACCURACY. 

Has ideal space for two additional bands. 
1,000 cycle modulation by switch. 

Monitoring Jack provided. 

3in. dial for easy reading. 

• 3iin X iin coils for access to “hard-to-get” areas. 

• Instruction manual (12 foolscap pages) provided, 
giving valuable data on grid-dipping. 

• Self-contained transformer 
240V A.C. current. 

to operate from 

(Spare coils available at $2.30 each) 

Price $55.32 plus 40c postage 

NEW! 
CLEANELEC 

Contact Cleaner 

The latest quality aerosol 
product from the Powerpack 
people. 
• Increases conductivity. 
• Non-corrosive, non-toxic. 

Does not contain Carbon 
Tetrachloride. Non-In¬ 
flammable. 

• Safe to use on printed 
circuits, diodes, transis¬ 
tors. condensers, resist¬ 
ors. potentiometers, etc. 
Neutralises dust. 

••Cleans away duist. flux 
and Aim from printed 
circuits. 
Large 12oz aerosol can. 
High powered, yet safe 
propellent means contents 
can be used to last drop. 

PRICE $1.98 
(Add 25c postage.) 

Stock No. 303. 

SMITH SONS & REES LTD.. 
30-32 Wentworth Ave, Sydney. 2000. Phone 20-956. 
AND BRANCHES. Box 5038. G.P.O., Sydney. 2001. 

i When you reach for 
your iron-make sure it’s a... 

LDTRING 

PICO--30TS- incomparable 
THE LIGHTWEIGHT 
TOOL WITH A BIG 
PERFORMANCE! 

Please send me 

NAME . 

address . . . . . 

I enclose $■ 

P/Code 

I 
I 
x 

240V MAINS. NO TRANSFORMER REQ'D. Manufac¬ 
tured In Australia by Matson Automotive Industries. 
Wattage: 30. Heating Time: 1.8 minutes. Final Temp¬ 
erature: Designed not to exceed 410 deg. C. Will not 
burn out. Weight: I'^zoz. Handle: Nylon. Element 
earthed inside handle. 

Price $5.98 

LOTRING HOBBY KIT. Contains SOTS Iron — straight, 
angle and pokerwork bit, resIn-core solder, screwdriver, 
file and wire brush. 

Only $7.95. 

‘30TS” for TRANSFORMER OR 12V BATTERY OPER¬ 
ATION. Completely portable. Operates from regular 
12v automotive battery — or from any “hot” point In 
the car. 

PRICE (12V) $7.00. 

HANDYMAN KIT: Containing Pico (SOW) Special iron 
straight and angle bits, screwdriver, resin-core solder, 
wire brush, file. Range of specialty bits available. 
(Interchangeable elements available 25-120 watt) 

$7.95 

(Add 25c postage for all Lotring irons) 
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done, and the principle could be con¬ 
siderably extended. 

Returning to the television band, a 
large |»‘oportion of domestic antennas 
would work equally well if installed in 
the loft space beneath the roof instead 
of on the chimney, stack. Although ini¬ 
tially the efficiency would be reduced 
by attenuation and reflections, perfor¬ 
mance would remain constant over the 
years, whereas the performance of out¬ 
side antennas is gradually reduced by 
wind, weather, flue gas, corrosion and 
by penetration of moisture into cables 
and terminations. One has only to look 
at a row oi town houses and count the 
antennas that are Iwoken. bent, mis¬ 
aligned or obscured, to realise just how 
much gain the average domestic sys¬ 
tem has in hand. 

In aircraft, high speeds have made 
suppressed antennas an absolute neces¬ 
sity. Even small protrusiems cause 
serious increases in drag. Because of 
necessity, satisfactory suppressed an¬ 
tennas have been developed for a wide 
range of tasks and frequencies and are 
in daily use. The same techniques are 
now being applied to ships, where im¬ 
proved weather protection as well as 
cleaner design justifies the change. 

There are many other possible ways 
of concealing antennas. They may be 
disguised as flagpoles cm embassies: as 
roof racks on cars; they may be hidden 
in structures as notches or slot^ or 
mounted flush with surfaces as printed 
circuit arrays. The possibilities are end¬ 
less, but the art lies in knowing when 
to stop. 

At the lower frequencies and with 
large antennas, complete concealment 
is not possible without unacceptable 
loss of efficiency. There remains much 
that can be done to make antennas less 
obvious. Slender masts for example, are 
less noticeable than towers. The siting 
of lower frequency antennas is seldom 
critical, and it may be possible to con¬ 
sider landscape effects when final posi¬ 
tions are chosen. High ground is often 
uneven and of indifferent conductivity 
and there is much to be said for siting 
HF antennas on low lying ground, or tf 
possible, by the sea. This enables a 
lower angle of fire to be achieved as 
well as keeping as much as possible of 
the antennas below the skyline. 

The larger dishes, as used for tropo¬ 
spheric scatter and major microwave 
links, are also too big to hide. These 
too may frequently be sited just below 
rather than on the crest of a hill. The 
loss of height amounts to little more 
than one dish diameter, but the reduc¬ 
tion in visibility is su'bstantial. 

There may be situations where it is 
worth considering the siting of dishes 
within conventionally shaped buildings 
having dielectric roof panels. This 
would only be worthwhile where ap¬ 
pearance is of great importance, and 
where the education of public taste is 
such that a large familiar structure is 
preferred to a smaller unfamiliar one. 

It has been shown that in many cases 
the interests of (mgineering and 
aesthetics are common, and that the 
fears that cost-effectiveness would 
encourage unattractive designs are un¬ 
justified. In the author’s opinion, the 
best hope for the future is to con¬ 
centrate on good engineering and 
good value. The grace of the wartime 
“Spitfire,*” the lines of a racing yacht, 

Eyesore or land¬ 
scape feature? 
Some maintain that 
the radome is a 
structure pleasing 
to the eye, arid 
capable of enhanc¬ 
ing the appearance 
of an otherwise 
featureless land¬ 
scape, Others say 
that it is ugly, arid 
a landscape de¬ 

stroyer. 

iiiiMiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiitiiuiiiiiiitu 

the balanced proportions of a great 
bridge — these are the results of un¬ 
compromising optimum functional de¬ 
sign. Compare the disastrous i^ults of 
conscious styling on some modern cars 
and domestic goods, remembering that 
the styling has certainly increased the 
price and may also have reduced the 
functional efficiency. 

For the rest, it is well to remember 
that public taste does progress. Return¬ 
ing to the vantage pomt at the begin¬ 
ning of ^e article, the medieval castle 
in the distance, now so romantic, was 
a dreadful eyesore to the peasants 
whose lives it once dominated. Recently 
in a hotel bar, the author heard a party 
of holiday-makers discussing a re¬ 
cently installed antenna with a promi¬ 

nent radome. Although none of them 
knew its purpose, they did not object 
to it. On the contrary, thby found that 
it added interest and a touch of science 
fiction to an otherwise plain landscape. 
Perhaps the layman is more pre¬ 
pared than we think to come to terms 
with his curious neighbour, the 
antenna. 

Finally it is hoped that the skylines 
dominated by antenna structures, par¬ 
ticularly in densely populated countries, 
will serve as a warning to those as yet 
unspoiled. Then, by a combination of 
good engineering and common sense, 
the benefits of radiocommunications 
may be spread with little or no loss of 
the natural beauty which, once destroy¬ 
ed, is so hard to restore. B 

Writing an article for ''Reader Built It”,,,,,.... 
In recent months a number of readers have written asking “How do I 

submit articles for the ‘Reader Built It’ section?” 
There are no formalities involved; simply post the article to us. However, 

for the benefit of intending contributors, here are a few points about the 
preparation of such articles. Attention to these will result in an article which will 
need a minimum of correction on our part and which, therefore, is much more 
likely to be accepted for publication. 

A good idea of the kind d article we like for “Reader Built It” can be 
gained from studying what has already been published. An element of novelty is 
an advantage, since there is little point in presenting minor variations on circuits 
which have been presented dozens of times before in this and other journals. On 
the other hand, a routine circuit applied in a novel manner could be interesting. 

Simplicity is another important characteristic. While we do not completely 
rule out complex projects, we have a natural preference for the simpler ones. 
First, they are easier for us to check and to present; a complex circuit takes a 
lot of checking and involves a lot of work for our draughtsmen. Secondly, a 
simple circuit is more likely to appeal to readers. They can understand it, and 
they are more likely to “give it a go” if the amount of money and effort involved 
is relatively small. 

If you can arrange for an article to be typed, so much the better. This 
overcomes the problem of handwriting that is difficult to follow, with the ever¬ 
present possibility of mistakes, and makes it unnecessary for us to type the 
material ourselves. It also helps if typewritten material is double-spaced between 
the lines. This provides room for minor corrections. If the copy must be hand¬ 
written, PLEASE make sure that the writing is legible. 

If using abbreviations, try to follow the same style as the magazine. It is 
not possible to list all the rules and examples which govern our style, but you 
can usually find an example of what you want in any recent article in the 
magazine. Such things might just as well be done right in the first place, since 
they only have to be changed if they are wrong. 

Circuit or other diagrams do not need to be drawn as they will appear in 
the magazine, since they will normally be redrawn by our own drau^tsmen 
anyway. But they must be clearly set out and, above all, accurate. If possible, 
have them checked by some independent person. Where layout is likely to be 
critical a sketch or photograph, suitably ooded, should be submitted. 

Photographs intended for reproduction must be sharp, well 'lit, and have 
^od contrast. Prints should be reasonablv large but, in any case, it is a good 
idea to submit the negative as well as the print. We can then make a print, 
in our own darkrooms, which is best suited for retouching, reproduction, and 
codiM. 

For readers living in the Sydney suburban area we suggest that, if appropriate, 
a telephone number be included in the address. While not usually needed, it can 
be helpful on odd occasions where it is necessa^ to clarify some small point. 

All stories published will be paid for at ruling rates., 
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mm DC1KV 

(pCioJlA 

.0000/V cc 

MODEL f-80TRo ;.fsi 

J^EUCTRJC WSTRUMEHf C(L.lTD. 

Forget kid gloves! 
This SANWA Multimeter can take it and give you legibility and accuracy plus! 

The Sanwa TR Series F80-TRD 

(shown here actual size) 

This unique multi-tester from Sanwa 
concentrates many measuring 
functions in a small panel area. It 
combines legibility and accuracy 
with rugged performance . , . ideal 
for the daily demands of “toolbox” 
use. 
The Sanwa multi-tester has a 
sensitive taut band 34.5 mircoamp 
movement which is silicon diode 
protected against mechanical and 
electrical abuse. Range indication is 

both novel and practical. A red ball 
appears against the range selected 
by the thumbwheel switch which 
may be easily operated single 
handed. 
MEASUREMENT RANGES 
DC Voltage; 0.25v-2.5v-10v-50v-250v-500v-1000v 

(25kn/v) 
AC Voltage: 2.5v-10v-50v-250v-500v-1 OOOv (5kJ2/v) 
DC Current: 40Ata-0.5ma-5ma-50ma-500ma 
Resistance: From 100 ohms to 250k ohms midscale 

In 4 ranges 
Load Current: L1-15ma-1.5ma-150Ata 
Load Voltage: LV-1.5v , 
Volume Level: —10--+10db-+5--+36db 

AVAILABLE EX STOCK FROM WARBURTON FRANKI 

^ WARBURTON FRANKI 
ADELAIDE: 23-3233. BRISBANE: 51-5121. CANBERRA: 4-7755. 

HOBART: 2-1841. LAUNCESTON: 2-1218. MELBOURNE: 69-0151. 

MOUNT GAMBIER: 2-3841. NEWCASTLE WEST: 61-4077. PERTH: 

8-4131. SYDNEY: 29-1111. WOLLONGONG: 2-5444. 
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Excessive light on a dark fault! 

Though one tends naturally in these columns to feature 
unusual stories, day-to-day events follow a much more 
routine pattern—faulty valves, faulty controls, broken an¬ 
tenna connections, etc. Here are a couple of stories which 

are of the 'Mn-between'' variety. 

‘The set’s going, but the picture’s 
failed” was the rather contradictory 
message that I received. 

vyhen I arrived at the house, I was 
met at the door by the young man 
of the family, who must have been 
every bit of twelve years old. He hur¬ 
ried into the loungeroom ahead of 
me, switched the set on and turned up 
the sound for me to hear. 

“No picture,” he said, “and the 
brightness is full on.” 

Without needing any further con¬ 
vincing, I pulled the set away from the 
wall and removed the back of the 
cabinet. 

First check was to see if there was 
any EHT but, when I removed the 
EHT lead from the tube and brushed 
it against the chassis, there was barely 
enough to make a spark. I remembered 
the definition offered some time ago by 
a colleague: 

“Hardly any erbs at all; just enough 
to tickle, like a one-day old beard.” 

The quite normal sound, that was 
issuing from the loudspeaker, seemed 
to suggest that there was nothing 
wrong with the normal HT supply but 
I plugged in a new rectifier anyway. 
When that did no good, I tried a 
new damper diode, a new line output 
tube, a new EHT rectifier and even a 
new line oscillator. 

Still no difference. 
It looked as if the chassis would 

have to come out, firstly for me to 
check the boost voltage and secondly 
to see if I could find whatever com¬ 
ponent under there was causing the 
trouble. 

With this particular set, it is im¬ 
possible to work on the chassis, con¬ 
nected to picture tube, without a fist- 
full of extension leads and a means to 
prop the chassis in a suitable position. 
Rather than get involved in this, I 
slipped the yoke off the tube neck and 
operated the set that way, hoping to 
find something obvious. 

But no luck! The boost was obvious¬ 
ly well down but, for the life of me, 
I couldn’t see anything wrong that 
might account for it. It was beginning 
to look very much as if the line out¬ 
put transformer or the yoke was faulty. 

At this point, there was nothing to 
do but to push the chassis back into 

the cabinet, reinstall the yoke and see 
what I could find. 

Then I remembered the lad’s gesture 
in turning up the brightness control. 
Maybe, in being helpful, he had really 
thrown me off the track. 

With the set switched on again, I 
closed the blinds to shut out the late 
afternoon sun and switched off the 
decorative standard lamp that was 
standing nearby. Then, very slowly, 
I turned down the brightness, peering 
closely at the screen. 

And there it was, just the faint out¬ 
line of a wedge-shaped raster, narrow¬ 
ing as it reached the bottom of the 
screen. 

That’s all I needed to see. The 
wedge of “keystone” shape was an al¬ 
most certain indication that there were 
some shorted turns in one section of 

Next time a customer tells me “no 
picture,” I’m not going to take then- 
word for it quite so readily! 

How long can a joint remain 
For as long, I imagine, as it takes 

for it to gain the title “The Pub With 
No Beer!” 

In this case, the anecdote has noth¬ 
ing to do with the building featured 
in the Australian song by diat name. 
Nor has it anything to do with the 
ancient slab hut that climaxes the 
crazy drive through Skipper’s Canyon 
in the South Island of New Zealand. 

The thought was prompted by a 
service call from a very considerate 
elderly lady, who rang me early one 
Monday morning. She explained that 
the TV set has just faded right out 
during the Saturday evening feature. 
Rather than worry me over the week¬ 
end, she had left it till the Monday 
morning to seek my assistance. 

Since there was no mention of any¬ 
thing alarming like smoke coming out 
of the back of the set, I simply switch¬ 
ed it on when I walked into the room, 
pulled it away from the wall and 
prepared to take off the back plate 
of the cabinet. 

With the plate off and the screws 
stowed where I could find them again, 
there was not the slightest flicker of 
a picture nor the slightest suggestion 
of sound — not even a trace of filter 
hum from the loudspeaker. In fact, the 
only sign of life was a cheery glow 
from the heater of the picture tube. 

The only sign of life ... Eh? 
With something like a mental 

double-take, I realised that it was 
indeed the only sign of life. As far 
as I could see, every other heater was 
stone cold. Since I knew very well 
that the particular set did not use a 
series heater string, something had 
to be very vrong somewhere. 

And it was. 
In the particular set, there are two 

heater windings on the power trans- 

Fred, we*ll simply 
have to get this 
set fixed! f‘TF 

Timesf*) 

the horizontal winding of the deflec¬ 
tion yoke. The load was killing the 
EHT circuitry — almost. 

The very low EHT voltage which re¬ 
sulted was just enough to put a glow 
on the screen, visible in a darkened 
room and with the brightness control 
at a critical setting. 

Fortunately the receiver was a 
popular make and model and it took 
next to no time to grab a replacement 
yoke out of the truck and slip it into 
place. 

Result? Back to normal. 
Sooner or later I would have found 

the faulty yoke anyway, by a process 
of substitution but, if only I’d thought 
to examine the screen face more care¬ 
fully, when I first entered the house, 
I would have been spared the always 
tedious job of pulling apart the chassis. 

former, one to supply the picture tube, 
the other to supply the remainder of 
the heaters. Both windings terminate 
on a tagstrip with external leads run¬ 
ning away to the sockets. 

It didn’t take long to establish that 
the trouble was simply due to a com¬ 
pletely dry joint at the tagstrip supply¬ 
ing the valve heaters. To clean and 
resolder the wire was only a few 
moments’ work. One might wish that 
faults were all that easy. 

What intrigued me was the 
longevity of the fault. 

At a guess, I’d say that the set 
was best part of ten years old and 
the heater wire had simply been rest¬ 
ing in the lug for all that time, carry¬ 
ing amps of current and, presumably 
causing no bother at all. 

Then suddenly, on a recent Saturday 
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“SO YOU’VE HEARD IT ALL” 
YOU’LL CHANGE YOUR MIND ONCE 

YOU HEAR THE MAGNIFICENT 

STANTON 681/EE 
The fabulous Stanton 681 — the latest and 
most brilliant addition to the ’’Calibration 
Standard” Series. High compliance, low mass 
and superb channel operation, result in the 
Stanton 681, being hailed throughout the 
world as the top cartridge on the market. 
The mighty 681 is designed for low distortion 
tracking with minimum stylus force, regard¬ 
less of the recorded velocity or the’distapce 
of the groove from the centre. It comes 
complete with individually calibrated per¬ 
formance data. Stanton 681T (.0007 conical 
stylus) $55.00; Stanton 681/EE (.0002 x .0009 
^liptical stylus) $60.00; also available:— 
Stanton 500/A (.0007 stylus) $25.00; Stanton 
500/E (elliptical stylus) $35.00 

THE INCREDIBLE ACOUSTIC RESEARCH 
TURNTABLE 

’A turntable years ahead of Its 
time!’ . . . the result of years of 
research. Since its introduction, 
the AR turntable has had a pro¬ 
found effect on both design and 
performance standards of home 
record playing equipment — yet 
it remains alone In the field! 
Unique, because it combines 
broadcast equipment perform¬ 
ance, simplicity of operation and 
low cost. Its synchronous motor 
and belt drive make the AR turn¬ 
table INAUDIBLE during operation, 
it has unusual stability — it is 
INSENSITIVE to floor vibrations or 
acoustic feedback. List price $220 
FULLY GUARANTEED FOR 3 YRS.! 

When you visit our showrooms, you’ll be enthralled by a magnificent 
hi-fi sound demonstration. And when you buy, you know you’re 
choosing from one of the finest selections ef sound reproducing 
equipment in Sydney. Listen at leisure to one of our best selling 
”value-for-money” combinations, carefully selected from the world’s 
leading manufacturers. 

1. PE2020 Turntable (Germany). 2. Stanton SOO/E Cartridge 
(U.Si.). 3. Sansui AU555 Stereo Amplifier (lapan). 4. 
Acoustic Research Model 4X speakers (U.S.A.). 

The price for this superb combination is $610.00, including delivery and installa¬ 
tion and covered by a comprehensive and personal manufacturer’s warranty. 

193 CLARENCE STREET 
SYDNEY. 29-6681 
A DIVISION OF: 

W. C. WEDDERSPOONS 
DISTRIBUTORS OF: 

Acoustic Research—Bose Corp. Speakers—Monarch—Stanton—Telefunken 

night, it decides to quit. Not 
erratically, not with any warning of 
trodble ahead. Suddenly it just quits 
cold and everything stops. 

Ohi that all dry joints would be¬ 
have like that. Fewer servicemen would 
be spending part of their week “up the 
wall!” 

And now, by way of a change, 
here’s a story recounted by 
an acquaintance at a recent get- 
together. He works in the laboratory 
of a large electronic manufacturing 
company and, while he normally does 
not do repair work, these occasional 
jobs are inevitable to anyone in the 
electronic held. 

Since I knew that he had had plenty 
of experience writing lab. reports, I 

A simple error in the power sup¬ 
ply wiring might well have car¬ 
ried off several transistors, but 
they were saved by another mis- 

takel 

asked him to write the story himself. 
What follows is his first-hand 
contribution: 

“Normally, I have little to do with 
servicing but on this occasion I was 
asked to have a look at an amplifier that 
was described in Electrcmics Austra¬ 
lia. It was the 10-plus-10 Stereo ampli¬ 
fier featured in the November, 1968, is¬ 
sue. My first reaction was to ask what 
was wrong with the amplifier, refer 
to the article and then give the owner 
a few clues to help him sort out the 
trouble. 

“The owner described the ampli¬ 
fier as having lots of hum, which 
changed in quality when he turned the 
volume control to its maximum setting. 
He also stated that he could get no 
signal from the loudspeakers when he 
connected a record player with a cera¬ 
mic cartridge to the system. Finally, 
he stated that his brother had received 
an electric shock, when he touched the 
case of the regulator transistor. 

“At least the amplifier was ap¬ 
parently functioning but something 
was probably wrong with the input 
stage or wiring. As for his brother 
receiving an electric shock — this was 
queer. Reference to the circuit dia¬ 
gram showed that no more than 50 
volts could be expected on the col¬ 
lector (case) of the regulator transistor, 
even allowing for poor transformer 
regulation. 

“I was able to give the owner 
a few clues on how to chedc out 
the amplifier, using the finger tech¬ 
nique. One simply injects hum into 
each stage by placing a finger on the 
appropriate input and gradually ad¬ 
vancing the gain control. From this 
one can generally get an idea of the 
gain in each section or whether it’s 
working at all. Ifs a rough and ready 
check but it can be quite handy at 
times. I also told the owner to dieck 

(Coni, on page 205) 
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THE RESISTOR COLOUR CODE 
A brief resume of the resistor colour code, with emphasis 

on low value and tolerance markings. 

A C A B 

•OLD 

A B C D 
i \ 
4 

\ uLI •NEW 

COLOUR TENS UNITS MULTIPLIER TOLERANCE 

BLACK 0 0 10"= 1 NONE=20% 

BROWN 1 1 10^=10 1% 

RED 2 2 10*=100 2% 

ORANGE 3 3 10«= 1,000 

YELLOW 4 4 10^=10,000 

GREEN 5 5 10*^= 100,000 

BLUE 6 6 10“= 1,000.000 

VIOLET 7 7 

GREY 8 8 

WHITE 9 9 

GOLD — — o
 

1 if
 

p
 

5% 

SILVER — 10-*=0.01 10% 

Examples: 47,000 ohms, 10%: Yellow, Violet, Orange, Silver. 

1,000 ohms, 20%: Brown, Black, Red. 

68 ohms, 10%: Blue, Grey, Black, Silver. 

4.7 ohms, 5%: Yellow, Violet, Gold, Gold. 
0.47 ohms, 5%: Yellow, Violet, Silver, Gold. 

The majority of low power resistors 
in use today have an insulated body 
with coloured bands to designate the 
value and tolerance. The colour code 
was originally devised by the Radio 
Manufacturers Association (U.S.A.) to 
overcome the expensive problem of 
printing the value on the small bodies, 
although many close-tolerance, high 
stability resistors have the value, toler¬ 
ance and power rating printed on them 
nowadays. However, for general pur¬ 
pose resistors, colour coding is still a 
cheaper and more effective method. 
The value is easily read and the colours 
are not likely to be erased by careless 
handling. 

In the original colour code system 
(now obsolete) the first figure is de¬ 
noted by the body colour (A). Thus, if 
the body colour is red, it follows that 
the first figure in the resistor value is 2. 
The second figure in the resistance 

value is denoted by the end colour 
(B). If our previously mentioned red 
resistor has a violet end the first two 
significant figures are 27. The band or 
dot at the centre of the resistor (C) 
is the multiplier in powers of ten, i.e., 
it shows the number of noughts to be 
added after the two signififcant figures. 

(Note that, while we have described 
the obsolete colour code, we do not 
reconunend that old resistors be used 
in equipment unless their vfdue is veri¬ 
fied with an ohmmeter or resistance 
bridge.) 

In the present system, instead of 
being applied to body, end and centre, 
the significant colours are applied as 
three or four parallel bands around the 
resistor and toward one end. The over¬ 
all colour of the body has no signifi¬ 
cance whatsoever. The first two bands 
(A and B) designate the two signifi¬ 

cant figures of the resistor value. The 
third band defines the multiplier in 
powers of ten, e.g., orange inAcates a 
multiplier of ten raised to the power 3 
which equals 1000. 

For values of resistance below 10 
ohms the third band will be either gold 
or silver to indicate a multiplier of one- 
tenth or one-hundredth, respectively. 

The fourth band (D), designates the 
tolerance of the resistance value. 

For resistors with an overall toler¬ 
ance of plus or minus 20 per cent no 
tolerance band is used. For resistors 
with a tolerance of plus or 
minus 10 per cent the fourth band is 
silver md so on, as shown in the 
accompanying table. Q 

RADIO: Unofficial hlsfory 
In 1947, I was attached to an 

R.A.F. signals unit at Kalang Airport, 
Singapore, as part of an outfit which 
ran transmitters, receivers and diwel 
driven power supplies for the station. 
We buOt our own aerials and were 
generally steeped over our ears in 
RADIO—^the only word which had 
any meaning for us. 

With the war finished, we had plenty 
of time on our hands, and excessive 
stocks of equipment, so we spent much 
time experimenting, running “ham” 
stations and devising strange rigs. 

Our star effort was what I claim as 
the world’s biggest EVER receiver. 
This was made by my mate and my¬ 
self from transmitter parts—huge tri- 
odes about ISin high, tuning coils 
from SWB l^pe 8 (each about 2ft 
long and 12in diameter), capacitors 
like bread slicers 

Dangerous? Slightly so, but we were 
young and enthusiastic. We ended up 
with a two valver TRF set, tuned by 
a car steering wheel, operating at (as 
I remember) lOKV from an SWB8 
power unit and diesel. Resistors were 
bakod vitreous units. Output was to a 
conventional loudspeaker throu^ a 
load of cascaded dropping resistors 
and transformers. 

Efficiency—^well about i of 1 per 
cent. Still, the set was tunable, and 
signals were received. The whole thing 
occupied (without power unit) a van 
the size of a pantechnicon. For aerial 
we used a tnple-folded dipole which 
was certainly intended for more serious 
purposes. 

Naturally, we were proud of our 
giant and had the “honour” of a visit 
from the Island’s signals officer who 
wasn’t very impressed. So we took it 
to pieces. He did the same to us! 

This is all perfectly true. It was fun 
to make and it was an absolute jov 
for us that it worked, but, as I said 
earlier, it was utterly inefficient. Still, 
how many others among your readers 
have built a 40ft portable—it was on 
wheels, remember. (W.B., Brisbane, 
Qld.) 
iiiliiliiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiii 

(Readers are invited to submit contribu¬ 
tions to “RADIO: Unofficial History” and 
a publication fee will be paid for those 
us^. 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 re-phrase contributions as necessary to 
preserve uniformity of style. . Q 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS 

GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS 

RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY 

TRANSISTOR AND VALVE TYPES. 

1967 
ALL WAVE 
3-4-5-6-7 

ANY PART FROM A 
SINGLE RESISTOR 
TO THE FULL KIT 

POPULAR KITS - TOP QUAUTY - LOWEST PRICESl 

9. 
10. 
11. 
12. 

13. 

16. 
17. 
18. 

INSTRUMENTS 
C.R.O. 

5ln wide range. 
1963. 3ln cal. 
Audio. 
1966. 3in. 
1968—Audio. 
Electronic SW. 
W/band Preamp. 

MULTIMETERS 
and V.T.V.M.'a 
20K ohm/Volt 
protected M/M. 
Probe for above. 
Protected D.C. M/M, 
Meterless V/meter. 
A.C. Milllvoltmcter. 
A.C. Solid State 
Mlillvoltmeter. 
Solid State A.F. 
Mlillvoltmeter. 
Noise Distortion 
Mlillvoltmeter. 
Standard V.T.V.M. 
1966—V.T.V.M. 
1968—V.T.V.M. 

RRIDGES 
19. Standard R/C. 
20. 1966. R/C. 
21. 1968 R/C and 

Signal Inlector. 

TV INST/f. 
22. Sweep and marker 

Generator. 
23. Dual sweep Gen. 
24. Silicon diode 

sweep Gen. 
25. Silicon diode 

noise Gen. 
26. Pattern Gen. 
27. Trans, pattern Gen. 
28. Wide range 

pulse gen 

AUDIO INST.'S 
29. 1960 Audio Otc. 
30. 1962 High perf. 

audio Gen. 
31. Crystal locked std. 
32. Electronic tuning 

standard. 
33. 1965. Solid State 

audio osc. 
34. Direct reading 

A.F. meter. 
35. Sq. wave Gen. 
36. 1967 transistor 

audio Gen. 
37. Additive frequency 

meter. 
38. A.F. tone burst gen. 
38A. 1968. Solid State 

A.F. Generator. 

R.F. INST.'S. 
39. 6-band service 

oscillator. 
39A. Trans, wave meter. 
40. “Q” meter. 

40A 1969 Dip Osc. Solid 
state. 

41. G.D.O. wide range. 
42. G.D.O. adaptor. 
43. Trans, service osc. 
44. Simple signal 

Injector. 
45. Transistorised signal 

tracer. 
46. Transistorised osc. 
47. Bask test osc. 
48. Transistor test 

oscillator. 

MISCELLANEOUS 
INST.. ETC.. KITS 

49. 1960 Trans. Tester. 
50. 1968 Transistor 

test set. 
51. Valve and Transistor 

tester. 
52. Electronic Stetho¬ 

scope. 
53. Moisture alarm. 
54. Electronic Pistol 

range. 
55. Transistor Geiger 

Counter. 
56. Light beam alarm. 
57. Burglar alarm. 
58. Flasher unit. 
59. Transistor alarm. 
60. Electronic switch. 
61. Photo Timer. 
62. Direct reading 

impedance meter. 
63. Electronic 

anemometer. 
64. S.W.R. indicator. 
65. Simple proximity 

alarm unit. 
66. Pipe and wiring 

locator. 
67. Electronic 

metronome. 
68. Monophonic organ. 
68A. Keyless organ. 
68B. Theremin. 
68C. Laser unit. 
68D. Color organ. 

BATTERY CHARGERS 
69. Universal unit. 
70. 1 amp unit. 

REGULATED POWER 
SUPPLIES 

71. Transistor, 9v. 
72. Transistor, fully 

protected supply. 
73. 1966 H.T. unit. 
74. 1968 lab. type. 

D-30V. supply 
74A Simple Pwr. supply. 

VOLTAGE, CURRENT 
CONTROL UNITS 

75. Varl-watt unit. 
76. Varl-tach. motor 

speed control. 
77. 2KW auto-llght 

dimmer. 
78. 4KW auto, light 

dimmer. 
79. Model train control 

unit. 

80. Model train control 
unit with simulated 
Inertia. 

81. Above-hl-power. 
82. No. 81 with 

simulated Inertia. 

TACHOMETER UNITS 
83. 6 or 12v Std. 
84. 6 or 12v Mullard. 
85. 6 or 12v with 

dwell angle. 
86. Tachometer and dwell 

angle unit for 
service stations. 

TRANSISTOR IGNITION 
87. Ro-Fo. 6 or 12v. 
88. HI-FIre 6 or 12v. 

(transformer). 

POWER CONVERTERS 
89. D.C.-D.C. 60w. 
90. D.C.-D.C. 40w. 
91. D.C.-D.C. 40w. 

I2v—Input. 
92. D.C.-D.C. 70w 

12v—Input. 
93. D.C.-D.C. lOOw 

12v—Input. 
94. D.C.-D.C. 140w. 

24 V—input. 
95. D.C-D.C. 225w. 

24y—Input. 

HIGH FIDELITY 
AMPLIFIERS 

MONO UNITS 
96. Hi-Fi 3. 
97. Mullard 3.3. 
98. Mullard 5-10. 
99. Mullard 5-10 

transistor. 
100. Transistor 20w. 
101. Transistor 60w. 

STEREO UNITS 
102. Mullard 2-2. 
103. Mullard (v) 3-3. 
104. Mullard (t) 5-5. 
105. Mullard (t) 5-5. 
106. Mullard (v) 10-10. 
107. Mullard (t) 10-10. 
108. Philips Twin 10. 
109. S.T.C. 10-10. 
110. Wireless world 

transistor 20-20. 
111. Hi-Fi 60-60. 
112. Piaymaster 2-2. 
113. Piaymaster 3 plus 3. 
114. Piaymaster unit 3. 
115. Piaymaster unit 4. 
116. Piaymaster 10 plus 10 
117. Piaymaster 101. 
118. Piaymaster (t) 105. 
119. Piaymaster (t) 113. 
120. Piaymaster (t) 115. 
121. Piaymaster (v) 118. 

P.A. UNITS 
22. 10 watt std. 

123. 2S watt std. 
124. 35 watt std. 
125. 30 watt (t). 
126. 100 watt std. 
127. stereo P.A. 

GUITAR UNITS 
128. 10 watt std. 
129. 25 watt std. 
130. 35 watt std. 
131. 50 watt std. 
132. 70 watt (t). 
133. Piaymaster 102. 
134. Piaymaster 103. 
135. Piaymaster 40w. 118. 
136. Piaymaster 60w 117. 
137. Guitar fuss box. 
138. Guitar Waa-Waa. 
139. Reverb unit. 
140. Guitar preamp. 
140A. Guitar 50w. Solid 

State P/M 125. 

STEREOGRAMS 
141. Piaymaster 105. 
142. Piaymaster 106. 
143. Piaymaster 107. 
143a Piaymaster 124. 

CONTROL UNITS 
144. Piaymaster No. 9. 
145. Piaymaster No. 10. 
146. Piaymaster No. 104 
147. Piaymaster No. 112 
148. Piaymaster No. 120. 
149. Mullard 2v. 
150. Mullard 3v. 
151. Philips Mlniwatt. 
152. Wireless world 

stereo system unit. 

PREAMP UNITS 
153. -Transistor—Mono. 
154. Transistor—Stereo. 
155. Transistor—Silicon, 

mono. 
156. Transistor- F.E.T. 

mono. 
157. Transistor dyn. mic. 

mono. 
Above-Stereo. 
Piaymaster 115 
F.E.T. Stereo. 
Piaymaster 118 mag. 
Sound projector. 

158. 
159. 

160. 
161. 

MIXER UNITS 
162. Trans. 4 ch. 

(1966). 
163. Trans—4 ch. 

(1967). 
164. Valve—4 eh. 

TUNER UNITS 
165. Piaymaster u/style. 
166. Piaymaster No. 11. 
167. Piaymaster No. 114. 
168. Piaymaster No. 122 
169. Piaymaster No. 123. 
170. Philips Mlniwatt. 

80. Trans.—Long range. 

TAPE UNITS 
181. Trans. Preamp. 
182. Piaymaster 110 (M). 
182. Piaymaster 110 (S). 
183. Power Unit 110. 
184. Adaptor 110. 
185. Piaymaster 119 

Adaptor. 
186. Transistor V.O.X. 
107. Tape Actuated relay. 
188. Mullard Trans Tape 

Amp. 

RECEIVERS 
Fremodyne 4. 
Fremodyne 4 
R.F. Soct only. 
Synchrotfyne. 
Communications RX. 
Deltahet RX. 
3 Band Double 
Change S/het RX. 
Explorer VHF Tran¬ 
sistor RX. 
Interceptor 5 Seml- 
Comm. RX. 
1967 All-Wave 2 
1967 All-Wave 3 
1967 All-Wave 5 
1967 All-Wave 6 
1967 All-Wave 7 
Transporta 7 
Transistor 8 
3 Band. 
3 Band 2V RX. 
3 Band 3V RX. 
interstate 5 
Versatile Mantel Set. 
All-Wave Transistor 3 
A.B.C. 3 
1968 F.E.T. 3 
l/C TRF Rx. 

. R.F. Preamp. 
Multiplier. 

189. 
190. 

191. 
192. 
193. 
194. 

195. 

196. 

197. 
198. 
199. 
200. 
201. 
202. 
203. 

204. 
205. 
206. 
207. 
208. 
209. 
210. 
210e 
210b 
210c. 

211. 
212. 
213. 
214. 
215. 
216. 
217. 
218. 
219. 

220. 
221. 
222. 
223. 
224. 
225. 
226. 

227. 
228. 

TRANSMITTERS 
144 MHZ SOW. 
Linear Final. 
144 MHz 20W. 
144 MHz 7SW. 
144 MHz 18W. 
144 MHz S.S.B. 
3 Band A.M. 
Basic 3 Band. 
5 Band. S.S.B. 
1967 S.S.B. 

CONVERTERS 
50 MHz. 
144. MHz. 
50 and 144 MHz 
Oystal Locked. 
1965 S/W. 
1965 S/W 2 Band. 
1966 3 Band. 
Bask S/W. 

V.F.O. UNITS 
Remote Unit. 
7. 8 and 9 H.F. and 
V.H.F. 
All transistor. 

Phon« 63-3596 

E. tJ. fX E. pty. ltd. 
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P/M 
124 

Public Address Unl+s — Geiger Counters — Metal Locators —- Decade K 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 1 
Supplied for Projects in Electronics (Aust.). Wireless World. Practical m 

Ml 

Wireless. Electronics World. Electronics Illustrated. Practical Elec¬ T 
tronics. etc. S 

1968 Solid State. V.T.V.M. 
ELECTRONICS (Aust), Dec., 1968. 

3.BAND DOUBLE-CHANGE RECEfYER 

PUBUC ADDRESS and 
GUITAR AMPLIFIERS 

to. 25. 50 and 100 watt 
units 

Excellent frequency 
response. Low distor¬ 
tion fixture. Hisli in¬ 
put sen^tivity. iUl 

controls self-contaln. 
ed. 10 watts per 

channel. 

PUYMASTER STEREO 10 PLUS 10 
COMPLETE KH $86.85 

Engoy your 
leisure time 
and build 

PUYMASTER STEREO 3 PLUS 3 
COMPLETE KIT $54.25 

BATTERY CHARGER lA 
ELECTRONICS (Aust). Feb., 1966 

ELECTRONICS (Aust). April, 1966. 

1966 31b CRO 
ELECTRONICS (Aust.). May. 1966. 

Playmaster 122 

Program Source. 
Electronics (Aust.). 

August. 1968. 

3-BAND SHORT-WAVE CONVERTER 
ELECJTRONICS (Aust.). May. 1966. 

LAB QUALITY 

Regulated Power Supply (0-30v) 

ELECTRONICS (Aust.), Sep- 
tember, 1968. 

1966 R/C Bridge 
May, 1966. 

FOUR-CHANNEL AUDIO MIXER 
ELECTRONICS (Aust) Feb., 1966 A 1967 

3-BAND 3-RECElVER 
ELECTRONICS (Aust.). Nov.. 1966. 

TRANSISTOR MILLIVOLT 
METER 

Electronics (Aust.), 
May, 1968. 

MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT 
PARTS "YOU NAME IT-WE WILL OUOTE 

VALVES — TRANSISTORS — ZENER & POWER DIODES — SEMI-CONDUCTORS 
— DIACS — TRIACS — S.C.R’S. — l/C'S. SPEAKERS — MICROPHONES — 
COILS — IFT'S. TRANSFORMERS — INST CASES — METALWORK. PLAYERS 
& CHANGERS — METERS — RELAYS — CONDENSERS — RESISTORS — BEZELS 
— STYL II — CARTRIDGES — RECORDING TAPE — PROBES — INSTRUMENTS 
— POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES — BALUNS 
— TERMINALS — CO-AXIAL PLUGS & SOCKETS — MULTI CONNECTORS — 
PRINTED CIRCUIT BOARDS — COPPER WINDING WIRE — ETC. — ETC. — 

Phone 63-3596 E. D. 6l E (SALES) Phone 63-3596 

PTY. LTD. 
232 FLINDERS LANE. MELBOURNE. VICTORIA 3000 
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^PE31 PE41 ^ PE65 

3 OF A KIND WITH A 
DIFFEKENCE 

(PE31R & PE31K) Long Play Tape 
A hard wearing Long Play Polyester base 
tafle that stands up to rough treatment, 
PE31 is especially designed for pro¬ 
fessional and semi-professional uses. 
PE31 is unaffected by changes in tempera¬ 
ture or humidity because it’s tropicalised. 

(PE41R & PE41K) Double Play Tape 
The universal tape for all fields of applica¬ 
tion. A tape with great flexibility on a pre¬ 
stressed polyester base. This is the all 
purpose tape for the amateur. As with all 
Agfa polyester tapes, it is unaffected by 
changes in temperature and humidity. 
Recommended for 4-track and 2-track 
recordings on home recording equipment. 

(PE65R & PE65K) Triple Record Tape 
Because PE65 is so thin any spool of PE65 
WILL HOLD twice the length of longplay 
tape. This doubles the playing time. Like 
all Agfa polyester tapes, it has high resist¬ 
ance to wear and tear in spite of its thin¬ 
ness. The outstanding flexibility of Agfa 
PE65 ensures close contact with the record¬ 
ing head. Recommended especially for 
four-track recorders. PE31PE31RPE31KPE41PE41RPE41KPE65PE65RPE65K? 

PE31-PE41.PE65 
(in Cardboard Archive Box) 
Agfa PE (POLYESTER) tapes are avail¬ 
able in the famous cardboard swivel box. 
This pack allows you to file your tapes 
in a library fashion. 

Agfa Magneton Universal 
Mailing Cassette 
3" Agfa tapes are available in this 
attractive, unbreakable mailing cas¬ 
sette. This cassette is ideal for mail¬ 
ing to friends interstate or overseas. 

PE31R-PE41R-PE65R 
(in transparent economy pack) 
The transparent economy packs are easy 
to store, and are very reasonably priced. 

PE31K-PE41K-PE65K 
(in attractive Novodur Plastic Swivel 
Type Box) 
Perfect for the enthusiasts. This pack 
allows you to store your tapes in a neat 
compact library. The Novodur pack is 
attractive, and also permanently dust- 
proof and unbreakable. 

Compact 
Cassette 
Also available are 
compact cassette 
C60 supplied with 
PE65 Triple-Play 
tape and C90 with 
PE85 unrecorded. 

Write for FREE leaflet on Agfa Recording tapes and 
accessories. | 

AQFA-QEVAERT LI MIXED | 

P.O. Box 48, Nunawading, Victoria. 3131 | 

NAME 
.(PLi^sF PRINT).. I 

ADDRESS.  I 

STATE..POSTCODE.- | 

♦Registered trademark AQFA-QEVAERT Antwerp/Leverkusen. ■ 

AQFA-QEVAERT LIMITED • MELBOURNE • SYDNEY • BRISBANE • ADELAIDE • PERTH 
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CERAMIC RESONATORS 

in practical applications .... 3 
A description of a practical IF strip, featuring sharp and 
narrow response curves, a BFO, an AGC system suited to 
AM or SSB-CW, and using ceramic resonators throughout. 
Built as part of a communications receiver now under de¬ 
velopment, the details are given for the benefit of those 

readers who would care to experiment. 

By Ian Pogson 

INPUT 
NARROW 

INPUT 
WIDE 

C3 C3 C3 ># 4 

5' 

9 

► 

Si 

4 

1 

a 

This block diagram shows 
the arrangement of the re-- 
sonators and other com¬ 
ponents on the wiring 
board assembly. Note the 
3,3K resistor, part of the 
output divider. At right is 
a typical set of curves 

from this system. 

3.3K 
-VWr- 

Figure I 

OUTPUT 
NARROW 

OUTPUT 
WIDE 

/ / / \ \ 
\ \ 

/ \ \ 
\ \ 
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\ 
1 
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1 
\ 
1 \ 1 i 

/ 
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\ 
\ 
\ 

\ V 
447 449 451 453 455 457 459 461 463 465 

FREOUENCY 

In a previous article, we looked at 
the characteristics of some ceramic re> 
sonators, normally intended for appli¬ 
cations in simple broadcast receiver 
IF systems. Until then, it had generally 
been accepted that these resonators 
had fixed characteristics, particularly 
with respect to their centre frequency. 
Also, any deviations from this centre 
frequency, from one unit to another, 
due to maker*s tolerances, had to be 
accepted. This presented problems 
when a designer desired to combine 
two or more of these devices, to achieve 
a certain performance characteristic. 

It was shown that the concept of a 
fixed centre frequency was not valid* 
and that, within very useful limits, the 
centre frequency and other relevant 
characteristics could be controlled quite 
readily. This opened up the possibility 
of combining two or more of these 
devices to achieve desired band widths 
and shape factors. Indeed, it was also 
shown that these factors could be readi¬ 
ly controlled and that filters rivalling 
mechanical and crystal lattices could 
be produced. And all at a very attrac¬ 
tive cost and with minimum space re¬ 
quirements. 

In addition, it was demonstrated that 
these resonators could be used as an 
oscillator at (a nominal) 455KHz, thus 
suggesting its possible application in 
a receiver BFO. Such oscillators sub¬ 
sequently turned out to be very stable, 
while the frequency could be shifted 
by at least ±3 KHz from the centre fre¬ 
quency of 455KHz. This gives the 
ceramic oscillator the advantages of 
both the crystal and self-excited BFOs. 
Once again, all at a very attractive cost. 

This article will investigate the 
possible applications of this type re¬ 
sonator in the roles of IF filters of 
various characteristics, and as a BFO. 
Some of the information describes 
actual units which could be applied to 
solid state receivers. Circuits are based 
on our developments up to this point 
and are offered as suggestions and a 
place from which to carry on develop¬ 
ment. 

We have pursued our recent findings 
with an eye to incorporating them into 
short-wave and communications re¬ 
ceivers, which we hope to produce 
later on. Although the circuits shown 
may be subject to subsequent changes 
and modifications, they should be of 

interest to readers who may wi^ to 
use them as they are, or for experi¬ 
mental purposes. 

We have already developed a com¬ 
plete IF system, using all solid state 
devices and without any conventional 
IF transformers. This has resulted in 
a most compact module, capable of 
high performance at an attractive price. 

The system to be described starts 
after the mixer. It includes a dual- 
selectivity ceramic filter assembly, fol¬ 
lowed by three IF amplifier stages. 
The AGC system, although relatively 
simple, is amplified, provides for long 

• Figure 2 

and short time constants, and is cap¬ 
able of quite a good performance. The 
detector, again a very simple arrange¬ 
ment, provides for AM, CW and SSB 
reception and is highly effective. The 
BFO used with this detector is that 
which was described earlier using a 
ceramic resonator. It is capable of be¬ 
ing switched for upper and lower side¬ 
band reception. Checks made so far in¬ 
dicate that the system, as a whole, 
will give every satisfaction at a moder¬ 
ate cost. 

Let us look at the circuit diagram 
and discuss the various parts and func- 
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® dORGEN 

specialist Hi-Fi equipment 
The most technically advanced sound equipment in the popular price category. 

Jorgen Model R400 solid state 
tuner amplifier. 
Specifications: 
• 33 transistors, 21 diodes. 
• Music power 40 watts. 
• Frequency response 20- 

20,000 CPS ±2 db. 
• Complete in attractive 

polished wooden case. 
• Stereo headphone jack on 

front panel. 
• Loudness control (good 

bass at low volume). 
• Scratch filter. 
• Harmonic distortion less 

than1%. 
• Hum and noise level on 

magnetic phono ~~ :65db. 
• Sensitivity — magnetic 

input 2mv, auxiliary 250mv. 
• Plug in tape recorder 

facilities. 

Jorgen Model A303 solid state 
stereo amplifier. 
Specifications: 
• 19 transistors, 8 diodes. 
• Music power 30 watts. 
• Frequency response 30- 

20,000 CPS ±:2db. 
• Complete in attractive 

polished wooden case. 
• Stereo headphone jack on 

front panel. 
• Exclusive loudness control 

(good bass at low volume). 
• Scratch filter. 
• Harmonic distortion less 

than 1 %. 
• Hum and noise level on 

magnetic phono — 50db. 
• Sensitivity — magnetic 

Input 3mv, tuner or auxiliary 
250mv. 

• Plug in tape recorder 
facilities. 

Jorgen SE50 true 2 way book 
shelf speaker system. 
Specifications: 
• 8" Woofer and 4" Tweeter 

high quality hi-fi speakers. 
• Tuned enclosure with tube- 

type Bass Emitter. 
• Overall response of 35- 

18,500 cycles. 
• 3.000 CPS electrical 

crossover. 
• 20 watts power handling 

capacity. 
• Front cloth“Choice of light 

(No. 6) or dark (No. 9). 
• Polished wood cabinet. 

Jorgen offers you the right combination in features and 
price in speciaiist hi-fi equipment. Australian Musical 
Industries are increasing their Australian dealership 
for Jorgen hi-fi equipment. If you want to be a new 
dealer for Jorgen (and you should), contact: 

AUSTRALIAN 
MUSICAL 
INDUSTRIES PTY. LTD., 
155 Gladstone Street, 
South Melbourne, Vic.,3205. ' 
Telephone 69 7281. 
Telegrams AMDS (Melb.). 

Retail Enquiries 

VIC. Brashs Pty. Ltd., N.S.W. Convoy International S.A. Savery's-Cawthorn TAS. BBC Radio Centre W.A.AIbertTV&Hi-Fi Centre 
Melbourne. 63 6701. Pty. Ltd., Sydney. 29 6475. Pty. Ltd., Adelaide. 51 3481. Pty. Ltd., Burnie. 31 4415. Pty. Ltd., Perth. 21 5004. 
Buttons Pty. Ltd., 
Melbourne. 60 1201. ami-ioi 
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tions. For convenience, we have shown 
a mixer stage using a FET, but more 
will be said about mixers later on. 
There are two degrees of selectivity 
provided for — “wide,” about 5KHz 
at the 6dB points, and “narrow” about 
2.5KHz at the 6dB points. The com¬ 
plete filter assembly is made up on a 
compact wiring board measuring only 
2in X liin. By the time this appears 
in print, or shortly afterwards, we 
expect that boards should be available. 

Figure 1, shows details of the com¬ 
ponents on the wiring board. Note the 
3.3k resistor in series with the output 
of the wide filter section. This resistor 
forms part of a voltage divider which 
is necessary to bring the output of 
each flter section to the same level. 
The insertion loss of the multi-section 
narrow filter is much higher than the 
single section, but, with the voltage 
divider suggested, the sensititivy and 
signal strength meter readings will 
remain the same for both positions. 

In order to adjust these two levels 
it is necessary, after the system is 
operative, to adjust the value of the 
resistor at the input of the following 
stage. The value will lie somewhere 
between 100 and 390 ohms, from our 
experience. 

The circuit of figure 1 is shown in 
practical form in the accompanying 
photographs, built on a printed wiring 
board. In this particular unit there 
are four shape-correcting resistors on 
the narrow filter and one on the wide 
filter. This is more than is generally 
necessary and simply indicates the 
variable nature of individual filters. 
Representative curves of the two selec¬ 
tivity positions is given in figure 2. 

Selection of the narrow or wide 
filter is by DC biased diodes in series 
with both input and output signal 
circuits. This method has been used 
by the writer in the past, with com¬ 
plete success. It offers the advantage 
that there are no long leads involved 
in the signal path and that the switch 
proper can be located at any conveni¬ 
ent position on the front panel. 

The operation of the diode switch¬ 
ing is as follows: Consider the input 
side first. There are two diodes, one 
in each filter line, both cathodes being 
connected to the FET drain. On each 
filter side of the diodes is a 2.5MH 
RF choke, which becomes the drain 
load when required. The other end of 
each RF choke is terminated at a 
toggle or other suitable switch. This 
switch connects one RF choke to the 
positive i2-volt supply line and the 
other to earth. The circuit connected 
to the supply line has its diode con¬ 
nected such that it conducts and feeds 
the FET drain. This also allows the 
diode to conduct signal from the drain 
to the appropriate filter. 

The other RF choke is connected to 
earth and completes the circuit where- 

This circuit diagram shows how 
the ceramic resonators may be 
applied to a practical IF ampli¬ 
fier strip, together with the ad¬ 
ditional application of the same 
resonators as an oscillator for 
the BFO, This oscillator is 
highly stable and may be 
shifted in frequency for upper 
and lower sideband reception. 
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NOW AVAILABLE 
IN AUSTRALIA 

WELLER TEMPERATURE 
CONTROLLED 

SOLDERING IRONS! 
Weller Temperature Control. 
The tip temperature controls the iron! Using 
the CURIE POINT principle the ferrite 
pellet in the tip changes its magnetic state 
precisely at the control temperature. 

TEMPERATURE SENSING ELEMENT 
TO HEATING ELEMENT . 

PERMANENT MAGNET 
iT’ 

TO POWER I SUPPLY 1 su> 

This attracts or repels the permanent 
magnet opening or closing the heater 
element switch contacts. 

The only control factor is the 
actual tip temperature. 
No matter how long a Weller W-TCP 
unit has been idling, it is always ready 
for use at the selected temperature. 

Advantages of Weller W-TCP 
Soldering Iron 
1. Temperature Control — prevents 
component damage—eliminates burn¬ 
ing of solder and flux—ensures 
consistent results 
2. Safety Factors—low voltage iron 
operation—burn-resistent silicone flex 
3. Plated Tips—extra long-life—no 
filing required 
4. Speed of operation—faster 
warm-up time 
5. Less fatigue—light, well-balanced 
design 

With Weller you don’t change 
the iron——you simply change 
the tip. 
Four temperature ranges 
500^-800°F (260°-430°C) 
Seven tip styles 

V32'^/\6" (0.8-5.0 mm.) 
Total of 24 tips available for one Weller 
TCP—soldering iron. 

The W-TCP unit as illustrated is available 
boxed complete with—TCP-1 low 
voltage (24V) soldering iron—PU-IA 
Power Unit 240V 60W INPUT, 24V 
2 Amp OUTPUT 

DISTRIBUTORS: 
Available from leading electrical retailers 
and hardware stores. 
Trade Enquiries 
N.S.W. 
1. General Accessories Pty. Ltd. 
2. Cema (Distributors) Pty. Ltd. 
VIC. 
1. General Accessories Pty. Ltd. 
2. Cema (Distributors) Pty. Ltd. 
S.A. 

Important: Pre-tinned iron plated tips 
must never be filed! 

1 
2 

. General Accessories Pty. Ltd. 

. Cema (Distributors) Pty. Ltd. 
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by the associated diode is reverse 
biased. This results in the diode pre^ 
seating a high resistance between the 
FET drain and the other lilter. By 
reversing the connections at the switch 
the opposite condition will prevail. 

The foregoing looks after the input 
side of the filters. However, the out¬ 
puts also have to be switched. This is 
done in a similar manner but it is 
somewhat modified to cope with a dif- 
fer«it set of conditions. Resistors are 
used from the switch to the individual 
diodes in this case, one being the 
resistor which has to be adjusted to 
equalise the gain, as mentioned pre¬ 
viously. The two cathodes of the 
diodes are connected together as be¬ 
fore. However, as there is no natural 
DC circuit return, this is created by 
adding a 6.8K resistor from the 
cathodes to earth. Switching is then 
effected in the same way as at the 
input. 

The resistors used in the output cir¬ 
cuits of the two filters are so selected 
that they provide about the right ter¬ 
minating value required. As this DC 
circuit must be isolated from the fol¬ 
lowing FET IF amplifier gate, a block¬ 
ing capacitor is introduced. 

Before leaving the filter, a question 
may arise and is answered in anticipa¬ 
tion. Two RF chokes are used on the 
input side and the economy of this 
may be questioned. Because of the re¬ 
latively high current drawn by the 
FET, compared with a bipolar transis¬ 
tor, a drain feed of low DC resistance 
is necessary. The switching arrange¬ 
ment could be modified so that only 
one RF choke is necessary, but this 
involves complications and reduced 
gain. In any case, in the final applica¬ 
tion, the mixer may be so changed that 
this question may not arise. 

The next sta^e uses a 2N5459 FET. 
These are relatively cheap and readily 
available. AGC is applied to the gate 
circuit. The drain load is again a 
2.5mH RF choke, the reasons for its 
use being the same as for the mixer. 
Coupling between this and the follow¬ 
ing identical stage is by means of a 
slightly over-coupled ceramic filter 
unit. The output of the second FET 
stage is coupled into a third and un¬ 
controlled IF amplifier, using a bipolar 
transistor. This may be a BF115 or 
any similar type. 

There are two further points con¬ 
cerning this stage. A small amount of 
degeneration is introduced into the 
emitter circuit, with an un-bypassed 100 
ohm resistor, so that the stage may 
handle a larger signal without over¬ 
load. The collector load is a 2.5mH 
RF choke. This is used so that extra 
gain mav be obtained from the stage. 

Before leaving the IF strip, a brief 
comment about the reasons for using 
FETs in the first two stages and a 
bipolar transistor in the third stage. It 
had already been decided that, in a 
complete receiver design, we would be 
using a FET in the RF amplifier stage. 
This means that a negative AGC 
voltage would be needed. As it would 
introduce complications to provide 
control for this stage and something 
different for the IF stages, we decided 
that it would be the simplest way out 
to use FETs where AGC is to be 
applied. In the third stage, where no 
AGC is applied, a bipolar transistor 

A top view of the filter as¬ 
sembly, showing the simple ar¬ 
rangement of the resonators, 
top coupling capacitors and 
3,3K resistor. The board is 
shown approximately full size. 

This underneath view of the 
filter wiring board shows the 
earthing lugs and a typical set 
of shape-correcting resistors. 

offers the advantages of lower cost and 
higher gain. 

Signal for AGC is taken from the 
collector of the third IF amplifier. This 
is fed into a AGC amplifier, using a 
BF115 or similar transistor. The gain 
of this stage is restricted by using a 
low value of coupling capacitance, 
about 22pF, and an un-bypassed 270 
ohm emitter resistor. The full gain of 
the amplifier provides more control 
than necessary, and introduces a pro¬ 
blem of BFO signal breakthrough. This 
gives an unwanted AGC voltage under 
CW-SSB reception conditions. 

The AGC amplifier collector circuit 
provides a low source impedance for 
the signal, which is then rectified and 
gated with two silicon diodes, type 
BA 100, or similar. Silicon diodes were 
selected in prefrences to germanium 
types, to provide a small amount of 
voltage delay, which is a worthwhile 
improvement. Two time constants are 
provided, to cope with AM and CW- 
SSB reception. We used tantalum 2uF 
and lOuF capacitors but ordinary elec- 
trolytics are satisfactory. 

Tlie detector is one which was 
originally described by Frederick W. 
Brown, in CQ for March, 1965. After 
checking this combined AM and CW- 
SSB detector, one wonders why other 
and more complex devices are used so 
commonly. As can be seen, it is about 

AGC 

FROM 
-ILTE- 

*SFPT£XT REG. BFO 

Wiring diagram of the IF strip and detector shows clearly how the 
components are wired in. This should be studied along with the 

relevant picture and that part of the circuit. 

DETECTOR TO 22pF AGC 
FAST-SLOW 

SW. 

USB-LSB 
SW. 

Corresponding with the opposite side of the main assembly, this is 
the wiring details for the BFO and AGC circuits. As with the IF 
strip wiring, this should also be checked against the photograph 

and circuit. 
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I Who put 
“ 18 great speakers 
L in those little bitty boxes? 
j And why? 
it 
I- A company by the name of Bose put 9 full-range 4-inch 

loudspeakers in each of these little five-sided 
boxes. 

After twelve years of research 
Bose found it was the only way to bring 
true concert hall sound into a living 
room. (Only 11% of the 90rs 
sound reaches you directly. 89% 
is reflected off the walls, ceiling 
and floor — just as in a concert 
hall.) 

The Bose bass is natural 
and full, because all 9 speakers 
in each box are wired to work 
together. 

And the Bose 901 system 
comes complete with a unique 
solid-state equalizer that lets you 
match the sound to the acoustics 
of any room, and to your own personal 
taste. For $750 you get both stereo speakers 
and the equalizer. 

When you hear the remarkable sound of 
the Bose 901, you’ll probably have lots more questions. 
So hear it at the places that can answer them. 

SYDNEY MELBOURNE PERTH 
Stereo Music Systems 29-6681 Australian Hi Fi Electronics 34-6788 Leslie Leonard 
Kent Hi Fi 29-2745 Southern Sound 97-7245 
Sydney Hi Fi Centre 29-1082 AUSTRALIAN DISTRIBUTORS: 

W. C. WEDDERSPOON PTY. LTD. 193 CLARENCE STREET, SYDNEY 

21-5067 

29 6681 
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IF amplifiers, following the filter assembly, with input at right and the 
AM^SSB detector at the left. Note the balancing potentiometer. 

This side of the complete assembly shows the BFO components at 
the right, with the AGC amplifier, rectifier and time-constants at 

the left. 

These graphs show 
clearly the com¬ 
parative stability 
characteristics of 
the ceramic reson¬ 
ator, crystal oscil¬ 
lator and a self- 
excited oscillator. 

as simple as it could be. It uses two 
diode detector^ as for AM reception, 
but with the diodes connected in oppo¬ 
site polarities. When the switdi is 
open» only the t(^ circuit is operative 
and the circuit operates as a conven¬ 
tional diode detector. However, with 
the switch closed, and no BFO injec¬ 
tion the signals from the two diodes 
cancel, provided the circuit is balanced. 

Under such balanced conditions no 
audio output will be available; the net¬ 
work thus exhibiting a characteristic of 
a product detector. When injection is 
introduced from the BFO, the circuit 
functions as a mixer, thus giving out¬ 
put from CW and 2^B signals. 

Although it may not be essential, 
we used a match^ pair of AA119 
diodes and we suggest that their inclu¬ 
sion would be worthwhile. Apart from 
the oth» desirable features of this 
detector, the switching is the simplest 
possible. Reasonably long leads can be 
run to the switch on the front panel 
without any problems. 

The BFO is the same as described 
in a previous article bn the subjects 
(October. 1969, page 49). This is among 
the new and exciting circuits which are 
emergmg from our inv^tigations into 
ceramic resonators. The first transistor 
in the oscillator may be a BFlli or 
any one of a number of similar types. 
However, the second stage must be a 
PNP type, connected as shown. It may 
be a silicon type 2N3638 or similar, 
but there are many PNP germanium 
types which can be used successfully, 
such as OC44N, OC170, etc. The third 
transistor is simply a phase splitter and 
such types as BF115 or similar may be 
used. 

Although we have used a transistor 
in the role of phase splitter, we are 
looking into the possibility of using a 
small transformer, wound on a “balun** 
type of ferrite core. So far we have not 
concluded these investigations. 

The SFD-455B ceramic resonator is 
situated in series with the feedback 
loop of the oscillator. Note that the 
connections to the resonator are 
“upside down,” compared with the 
normal interstage coupling connections. 
In other words, the coupling capacitor 
is connected between pins 3 and 4, and 
the input and output are via pins 1 
and 2. Also, the top coupling capacitor 
is larger than usual, being 180pF. 
These changes allow a greater 
frequency shift to be achieved more 
readily. 

Frecjuen^ shift is achieved by in¬ 
troducing inductance and capacitance, 
in the right proportions, in the base 
circuit of the first transistor. The in¬ 
ductance is a standard ImH RF choke 
(2.5inH will not do). Two capacitors 
are selected to give the required fre¬ 
quencies for upper and lower sideband 
resolution, after the system is put into 
operation. The two values fitted to this 
prototype are 68pF and lOOpF. Fcff 
the low frequency operation, the lOOpF 
capacitor is switched in parallel with 
the 68pF unit. 

At this point, we draw readers* 
attention to the power supply described 
in August, 1969. This supply could be 
used as a supply for this new IF 
system. 

It is important that the BFO be fed 
from a well-stabilised supply. The 
most convenient source is the 9V 

Figure 3 

double regulated outlet from the above 
power supply, which has excellent 
stability. However, the BFO requires 
no more than six volts. This gives 
sufficient output for the product detec¬ 
tor, whereas higher output, as from a 
higher supply voltage, causes BFO 
breakthrou^ into the AGC system, 
which must be avoided. We used a 
dropping resistor to reduce the supply 
voltage, but the value shown may need 
to be modified on an experimental 
basis, or if a different supply voltage 
is used. 

When switching from AM to CW- 
SSB reception, a simple double pole 
single throw toggle switch is all that is 
necessary. For AM reception, both 
poles are open; for CW-SSB, both are 
closed. To simplify this function still 
further, a three-pole switch could be 

TIME (MINUTES) 

used, the extra pole being used to 
switch the AGC time constant. 

As a matter of interest we are 
reproducing drift curves, comparing a 
self-excited and a crystal-controlled 
BFO, with the ceramic resonator BFO. 
(Figure 3.) Although the new BFO 
uses three transistors, it is still 
economical, when compared with the 
other types. 

Although this article is not intended 
to be a constractional project in the 
normal sense, it may stimulate investi¬ 
gation into the p<»sibilities of ceramic 
resonator application. For this reason, 
we will go into some of the more 
important constructional aspects, so 
that readers who wish may duplicate 
our original prototype. 

From a constructional point of 
view, the printed board incorporating 
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TRUSCOlft 
AUSTRALIA’S GREATEST 

MAIL ORDER 
TAPE RECORDER & 

HI-FI CENTRE 
STOCKISTS OFF AU LEADING 
BRANDS OF TAPE RECORDERS 

HI-FI EQUIPMENT, COMPONENT 
PARn AND ACCESSORIES 

NEAT MAN—THAT'S THE 
WAY TO ENJOY HI-FI 

MUSIC 
TRUSCOTT ELECTRONICS arc the sole 

Australian aocnts for NEAT HUFi equip¬ 
ment. Send now for details on these out¬ 
standing products, including test reports and 
reviews by the Gramophone. Hi-Fi Sound 

‘‘Electronics Australia” and ask for a 
T.M.Q. 

Fast Mail Order Service 
When ordering, please give your full 
address printed in BLOCK LETTERS. 
Ail Truscott equipment is brand new 
and fully guaranteed. Sales tax is 
included in all quoted prices. Ail 
orders are despatched promptly. All 
prices quoted are Nett. Postage and 

I 

fre ght extra. 
NOTE: T.M.Q.— 

Quote. 
■Truscott Mali Order 

TAPE RECORDER AND 
HI-FI SERVICE CENTRE 

For service on ail leading brand tape 
recorders and Hi-Fi equipment — come to 
the experts. Truscott s modern service 
centre uses only the finest servicing aids, 
backed up by fully trained professional 
technicians. 

SPEAKER ENCLOSURE 
PADDING 

Truscott’s arc the leading South Aus¬ 
tralian stockists of Innerbond lining and 
Bonded Courtelle filling. Ensure dust-free 
padding for your speaker enclosure. Send 
for a T.M.Q. 

AKAI TAPE RECORDERS 
All latest models in stock — XV 1710. 
M9, 1800, X360. 40000. XI500. X2000. 
Prices slashed to an all-time low. Send now 
for a T.M.Q. 

COMPONENT PARTS AND 
ACCESSORIES 

Truecott's are stockists of ail General 
Electronic components, including resistors, 
capacitors, plugs and sockets, solder. Scope 
irons and spares, hook-up cables, valves, 
terminals, tag strips, matrix board, cam¬ 
bric spaghetti, fuses, chassis, grommets, 
solder lugs, alligator clips, valve sockets, 
0.1.N. connectors. TV connectors, battery 
savers, and also a large range of semi 
conductors for all Japanese makes. 

SAVE YOUR RECORDS . . . 
USE THE UNIVERSAL 

LUSTRE TONE ARM LIFT 

LUSTRE SA-202 

This beautifully 
finished and 
functional uni¬ 
versal tone arm 
lift will fit al 
tone arms 
the lowering 
action is pneu¬ 
matically dam- 
gened and ex¬ 
tremely smooth 

—risk of record damage may now be elimi¬ 
nated—Truscott’s price only $8.r0. 

TAPE RECORDERS & DECKS 
Tesla — Akal — 
Sony — National 
—Thorn Atlas — 
Julicorder — BSR 
— Toshiba — 
Sanyo — AIWA— 
Philips — Grundig 
— Tandberg — 
Geioso — Uher. 

ACOUSTIC SPEAKER 
GRILLE CLOTHS 

Select your speaker grille cloth from the 
largest range in Australia. Over 60 top- 
grade cloths now available to choose from. 
Send now for samples and a very attractive 
T.M.Q. 

STEREO HEADPHONES 
fruscott's carry 
ail the leading 
brand top 
quality stereo 
headphones, in¬ 
cluding Elega. 
Akal, Sony. 

Sennhelser. 
Sansui. Athida- 
vox. Foster, etc. 

Send for 
and a 

SENNHEISER DYNAMIC 
MICROPHONES 

This attractively 

Moeii designed to 
meet the requirements of proressionai 
Installations, which require low-priced 
directional studio microphones. A full range 
of famous Sennhelser studio microphones for 
amateur or professional use is available at 
Truscott's. Send now for specifications and 
a T.M.Q. 

NEAT G30 PROFESSIONAL 
TONE ARMS 

A precision-built arm, outstanding In 
appearance and simple to mount and use 
in any installation. The results obtained 
are far beyond those usually expected at 
such an extremely moderate price. Like all 
Neat tone arms, the G30 will accept all 
standard ^aln' mounting cartridges, including 
Ortofon and S.M.E. headshells without any 
modification. The G30 complete with tone- 
arm lift-lowering device is priced at only 
$23.75, inc. safes-tax. 

TRUSCOTT'S HI-FI 
COMBINATIONS 

Select your Hi-Fi equipment from our vast 
range and send for a Truscott combination 
price — the lowest in Australia. 

ACCESSORIES 
Microphones and Stands — Tapes and 
Spools — Splicing Kits — Record Care 
Accessories — Speaker Enciosuae 
Acoustic Cloth and inner Baffling — 
Headphones — Pre-packed Leads — Plugs 
and Connectors — Head Cleaning Kits— 
Pillow Phones — Bases and Covers, and 
Many Others. 

AMPLIFIERS 
Akal — Sound — 
Monarch — Lux — 
Conipax — Kenwood 
— Trio — Sony — 
Trio - Sony — 
Tempo — Sansui — 
Leak — Grundig — 
Cosmos—Linmark, 

TURNTABLES 
DUAL 
1009F 

Dual — JH — Neat — BSR — PE 
Cempax — Labcraft — Goldring — Sony. 

TONE ARMS AND 
CARTRIDGES 

NEAT G30 TONE ARM 

NEAT V70 CARTRIDGE 

r:eat — ADC — Ortofon — Ail Balance 
— Goldring — Oecca — Audio Technica 
— Dual — Shure — Micro — S.M.E. 

SPEAKERS 

Sound master 
Wharfedale — Tesla 
— Philips — Rola 
— Kenwood 
Sansui — Akai — 
Leak — Magnavox 
— Goodmans. 

SOUNDMASTER 
SPEAKER SYSTEMS 

NEW MODEL 
DUAL TURNTABLES 

Stocks are now available of the new 
Dual Hi-Fi turntables, models 1210, 1212. 
1209 and 1219. Send now for details of 
these outstanding turntable and ask for a 
T.M.Q. All other model Dual turntables 
stocked. 

HI-FI TRANSCRIPTION 
TURNTABLE COMBINATION 
Consist of the one and only JH Synchro¬ 
nous Turntable, the new Neat G30 Tone 
Arm With lifting/lowering device. Neat 
V70 magnetic cartridge, and hand-finished 
riled TEAK wooden base. Retail $96.00. 
Truscott’s price only $77.50, If assembly 
required — add $6,00. 

TAPE RECORDER BELTS 
Beits available to suit most models of 
Telefunken. Uher. Philips. Cossor. Stella. 
Grundig. BSR, Ferguson. Walter and Korting 
Recorders. When ordering, it is most 
essential to state the correct make and 
model of recorder. 

NEAT V70 MAGNETIC 
CARTRIDGES 

A top-performance, high-quality magnetic 
cartridge that outperforms many more 
expensive cartridges. When used with the 
Neat G30 tone-arm, an excellent low-priced 
combination is obtained. The V70 is priced 
at only $11.25 inc. saies-tax. 

PE34 TRANSCRIPTION 
TURNTABLES 

Limited stocks are still available of this 
very popular German Hi-Fi transcription 
turntable. Buy now, at Only $69.50 inc. 
saies-tax. and avoid disappointment — as 
stocks are going fast. All other models 
P.E. turntables stocked. 

mseOTT BUCTRONieS 
AUSTRAUAS GREATEST TAPE RECORDERS HI-FI CENTRE 

B2-64 HINOMARSH Sq.ADELAIDE,SOOO Phone: 233024 23^278 
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the ceramic filters is straightforward 
and needs very little comment. Apart 
from the individual filter imits there 
are only the five top coupling capa¬ 
citors and one 3.3K resistor. Make 
sure that the “dots” on the filters are 
orientated correctly. The 47pF capaci¬ 
tor may be a ceramic NPO, or a Sty- 
roseal, as. used on the prototype. The 
27pF capacitors are not available in 
Styroseal and NPO ceramics should be 
used. They may be either disc or 
tubular types. 

The filter output components, first, 
second and third IF amplifiers, and the 
detector, are assembled on a piece of 
miniature tag board, 5iin long and hav¬ 
ing 22 pairs of tags. The AGC com¬ 
ponents and the BFO are together 
assembled on a second piece of tag 
board the same size. 

The two assemblies are mounted 
back-to-back, secured by two screws, to 
an aluminium panel between them, 
which serves as both a shield and a 
mounting bracket for the final assemb¬ 
ly. The unit is then ready t^ be drop¬ 
ped into a place with all the other 
sections of a complete receiver. 

The aluminium panel is 5iin long, 
l-7/8in high and with a 5/16in foot. 
Two holes are provided near the ends 
of the foot for mounting purposes. 
The holding screws are at the fourth 
hole in from each end, with the boards 
about fin apart. Instead of using 
spacers, we used screws of sufficient 
length and nuts against all faces. We 
fitted a solder lug against the outside 
face of the AGC-BFO board and 
soldered it to the nearest earth lug. 
This brings the earth leads on the 
boards to the chassis or other frame¬ 
work of the complete receiver. 

In addition to the two mounting 
holes, there are five more holes in the 
aluminium panel, to allow leads to 
pass from one unit to the other. These 
are for earth, positive 12 volts supply, 
AGC voltage, AGC take off from third 
IF amplifier for the AGC amplifier, 
and the BFO leads to the detector. 

Assembling and wiring the two 
strips is not difficult and the builder is 
rewarded with two neat ^emblies in 
quite a short time. As always, care 
must be taken to make good soldered 
joints, but individual components must 
not be oveibeated in the process. 

Details of the wiring are shown in 
the wiring diagrams and photographs. 
However, a few finer points may need 
elaboration. The ceramic resonators 
are mounted directly on the tag boards 
and between the relevant tags on the 
boards. A little care must be used in 
mounting, as it is necessary to drill 
five holes fairly accurately. Only holes 
large enough to pass the leads should 
be drilled. The resonator leads are 
passed through the holes and the other 
leads and components are then soldered 
to the opposite side. This is sufficient 
to hold the resonators in place. 

The FETs are type 2N5459, made 
by Motorola. All of the bipolar transis¬ 
tors, except the PNP type in the BFO, 
may be any of a number of different 
silicon NPN types. We have found 
types BF115, BC108 and SE3001 to be 
satisfactory. No doubt others could 
also be used. As mentioned before, the 
PNP transistor may be a 2N3638, 
OC44N, OC170, etc. Only good quality 
components should be used for best 
results. 

The smaller values of capacitors may 
be Styroseal, or simil^. The 0.22uf and 
O.luF by-pass capacitors may be low 
voltage ceramics, such as the Redcaps, 
or mylar types, rated at 150 volts or 
less. The .01 uF AGC capacitors must 
be low leakage types such as Styroseal 
or mylar. 

As mentioned earlier, we have a few 
comments on mixers which may be 
used to precede the filter. Originally, 
we tried a 2N5459 FET, as being 
perhaps one of the siniplest approaches 
to thus problem. However, for our 
particular application, this arrangement 
left something to be desired. Perhaps 
it is a characteristic of this type but, 
although the gain was satisfactory at 
the broadcast frequencies, it fell off 
rapidly at the higher frequencies. Also, 
quite a lot of lo<^ oscillator 
component appeared at the mixer 
drain. This is of no consequence in the 
circuit as it stands but we have a noise 
silencer in mind for this position and 
the oscillator component seriously 
affected the silencer operation. 

For some time we have had a healthy 
respect for the “ring” mixer. This con¬ 
sists of four diodes in a balanced 
circuit and has certain desirable 
characteristics. The gain (or loss) is 
virtually constant over a wide 
frequency range and, as it is balanced, 
loc^ oscillator components do not 
appear at the IF output. It would seem 
then, that this arrangement would meet 
the need at hand, except that it has 
no gain of its own. To counter this 
the mixer could be followed by a 
simple bipolar transistor amplifier. At 
this point of our experiments, this 
circuit looks promising. 

So much for construction, mixers, 
etc. Having built the IF system, we 
have to make sure that it functions 
correctly, then set the pass bands of 
the two filters to the desired shape. At 
this stage, we feel that the most satis¬ 
factory way of doing this is to use a 
455KHz sweep generator and a CRO. 
We are hopeful that a simpler way may 
be found, but time has not allowed us 
to make a thorough investigation. 

Equipment needed is a sweep genera¬ 
tor which sweeps 455KHz, and a 
CRO. These are set up in the usual 
way. A marker generator is not really 
necessary, the object being to get the 
pass bands of the correct shape and 
band width. Any deviation from the 
nominal frequency of 455KHz has to 
be accepted. This will not amount to 
more than a KHz or so anyway. 

A peak-to-peak detector probe may 
be u^, taking the output from the 
collector of the third IF amplified, the 
output from the probe being fed into 
the vertical amplifier of the CRO. Al¬ 
ternately, the built-in AM detector 
may be used, feeding the audio out¬ 
put to the CRO via a shielded lead. 

After the alignment process nothing 
must be done to the circuitry of the 
complete IF strip which will in any 
way upset the final pass band shapes. 
This applies in particular to com¬ 
ponents associated with the two 
coupling ceramic resonators, between 
the first and third IF amplifiers. Any 
change in component v^ues can 
change the overall result. As an 
example, the 100 ohm resistor in the 
emitter of the third IF amplifier must 
not be removed, by-passed, or altered 

Tanner-J 
QUALITY 
COMPONE 

/ 

fames 

NTS 

Terminals 

CAT. No. D7 

15 amp. 250 volts 
4mm top socket. 
Captive & Free rotat¬ 
ing head. Nickel 
plated brass. Nylon 
insulant. 6 standard 
colours. 

32c List 

CAT. No. D8 

30 amp. 250 volts 
4mm top socket. 
Captive & Free rotat¬ 
ing head. Nickel 
plated brass. Nylon 
insulant. 6 standard 
colours. 

48c List 

4mm Plugs 

CAT. No. D35 

4mm single stacking 
plug. Silver plated 
contacts. Screw wire 
connection. Fully in¬ 
sulated. 6 standard 
colours. 

28c List 

CAT. No. D41 

Twin 4mm stacking 
plug. |in. centres. 
Silver plated con¬ 
tacts. Screw wire 
connections. 6 stand¬ 
ard colours. 

70c List 

MADE IN 

AUSTRALIA 
by 

Taimer-James 
Pty. Ltd. 

34 STAFFORD STREET 
HUNTINGDALE VIC. 3166 

Ta: 544 8830 
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Wr*^ Type 500 

trwimlng Potentiometers 

Wirewound Resistors 

components 
with a ^ 
purpose 

Power Rheostats 

Precision Film Resistors 

f Solenoids 

^your complete 
satisf act ion 

INTERSTATE AGENTS & REPRESENTATIVES 
MELBOURNE BRISBANE PERTH 
1 R H Components Pty. Ltd., K.H. Dore & Sons Simon Holman & Co. 
Phone 489-1088 Phone 2-1391 (except Magnetic Devices) Phone 8-2271 
HOBART & LAUNCESTON ALSO ADELAIDE 
W.P. Martin Pty. Ltd., Underhill Day & Co. Collett & Cant Pty. Ltd. 
Phone 34-2811 22-844 Phone 70-2141 (Magnetic Devices only) Phone 23-1971 

IRH 
COMPONENTS 
PTY LIMITED 

rWf COMPONENTS DIVISION OF IRH INDUSTRIES LIMITED 

THE CRESCENT, 

KINGSGROVE, 

N.S.W. 2208. 

TEL. 50 011 1 
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in value. If any such change must be 
made, then the alignment must be 
checked and adjusted if necessary. 

Assuming that we are set up for 
alignment, we suggest that you dispose 
of the broad position €!rst, as being 
the simplest. Adjust the level of the 
display on the screen to a convenient 
size and make sure that there is not 
so much signal being fed into the sys¬ 
tem as to cause overioad an>^ere 
along the line. This could look like an 
ideal curve but is not the true story. 

Unless you are extremely lucky, t^e 
display on the screen will look “lopsid¬ 
ed."* The technique is to use resistors 
and capacitors of various sizes to make 
exploratory checks. The resistor values 
will normally range between about 
lOK and IK, with the capacitors from 
about 22pF to lOOpF or more. Start 
with either a capacitor or a resistor, 
of any value in the above range. Con¬ 
nect it between earth and pin 1 or 2 
of the resonator and note the effect 
on the screen. Careful observation, to¬ 
gether with a few tests, will soon give 
you the idea. Before long you will 
have decided on the correct value of 
resistor or capacitor, and the ter¬ 
minal to which it must be connected, 
to give the best pass-band shape. 

More than likely, a resistor will give 
the best result. In some cases it may 
be necessary to connect a resistor or 
capacitor to both pins. We had (me 
case where it was necessary to connect 
a 6.8K resistor and a lOOpF capacitor, 
in parallel, from one pin to earth, with 
a second resistor of 12K from the other 
pin to earth. This was an extreme 
case. 

Now switch to the sharp filter posi¬ 
tion. It may be necessary to readjust 
the gain of the CRO vertical amplifier. 
The same principles apply as before, 
but the procedure is somewhat more 
involved in that there are many 
more combinations possible. However, 
this may sound worse than it really is 
in practice. Proceed as before, with a 
resistor or capacitor from each of the 
pins 1 and 2 to earth, and note the 
effect. 

At this point, a certain amount of 
guesswork as well as judgment must 
be applied. Connect the compement 
which looks most promising, in that 
it will have resulted in an improved, if 
not a correct, pass band shape. If im¬ 
provement is still called for, proceed 
as before. More than likely, a com¬ 
ponent will be soon found which gives 
the final correction. If only an im¬ 
provement can be effected, then con¬ 
nect it irrto circuit and proceed along 
the same lines. When the final pass 
band is achieved, all the corrective 
components are wired permanently to 
the copper side of the board. 

This description may give the im¬ 
pression that the task is a tedious one. 
This is not the case and the correct 
shape can normally be obtained in a 
shorter time than it has taken to write 
the detailed instructions! 

There is still one adjustment 
to make. This involves introducing the 
correct amount of attenuation at the 
output of the broad filter, so that when 
switching from broad to sharp, there 
is no change in gain. This can be done 
readily with the sweep still set up. Ad¬ 
just the low value resistor (shown as 
220 ohms) to the value to equalise 
the gain. 

Using the sweep setup, the BFO can 
be set, at least approximately, to the 
correct frequencies on each side of the 
pass band of the sharp position. 
Assuming a capacitor of 68pF or so 
across the ImH inductor, switch on 
the BFO and see where the 
centre frequency lies. It should be at 
about the centre of the bend at the 
bottom of the pass band. Adjust the 
capadtor to give this result. Now add 
another capacitor, IBOpF or perhaps 
more, across the capacitor just 
decided. The new value should shift 
the BFO centre frequency to the cor¬ 
responding bend on the other 
side. These positions may be subject 
to slight change under listening con¬ 
ditions. 

If facilities for sweep alignment are 
not available it may be possible to 
make an approximate check using an 
oidinary signal generator, though we 
imagine that the process will be very 
tedious. The technique is to sweep the 
generator slowly across the pass band 

ww 
The pattern of the printed wir¬ 
ing board for the filter illus¬ 
trated on page 81. It is repro¬ 

duced exact size. 

by hand, noting the readings on an 
output meter. The output meter may 
take two forms. It may be a conven¬ 
tional type, measuring recovered audio 
in conjunction with a modulated signal 
from the generator, or the signal may 
be unmodulated and the AGC voltage 
monitored with a VTVM. 

So far, over the past few months, 
we have described a power supply, an 
audio amplifier, and now a complete 
IF strip and filters. These, it is hoped, 
will form the basis of a complete high 
stability, full coverage, solid state re¬ 
ceiver, in the foreseeable future. Q 

PRICES SLASHED! 
Hi-Fi Equipment, Radios, Recorders, 
Players. Electrical Goods,. Cameras, 
Overseas and local supplies arranged. 

MANDARIN (0. INnRNATIONAL 
Box 1414M. G.P.O., Melbourne, or 

P.O. Box 3581, HONG KONG. 

PRINTED CIRCUITS 
MAKE YOUR OWN AND SAVE MONEY. 
New easy method. No chemicals. No mess. 

Kit $3 including full instructions. 
Post and packing 40c. 

Mail Order Catalogue 25c refunded with 
first order. 

B. M. ROBBINS 
Box 129 CARUNGFORD. N.S.W., 2118 

ELECTROLYTIC CAPACITORS 

Price 
.Miniature Type Top Grade 

Type Price Type 1 
25 VW 1-9 10-99 lOVW 1-9 

5mf 16c 13c 5mf 12c 
lOmf 18c 14c lOmf 13c 
25mf 20c 16c 25mf 14c 
50mf 21c 18c 30mf 15c 

lOOmf 25c 21c 50m f 17c 
200mf 29c 23c lOOmf 19c 
500mf 40c 35c 200m f 25c 

lOOOmf 60c 53c 500mf 33c 
2000mf 95c 85c lOOOmf 49c 

100 off prices on appUention. For resistor 
prices see classified section. Prompt service. 

Pack and post 10c any order. 

KITSETS AUST. 
Box 176, P.O., l>ee Why. 20W. N.S,W. 

00 
DEITRON 

ELNA 
CAPSTAN 

UNIVERSITY 
A& R 

? 
m 

Pages 101 to 108 

AUSTRALASIAN TRAINING AIDS PTY. LTD., 
MANUFACTURERS OF MILITARY AND CUSTOM BUILT 

ELECTRONIC RANGE EQUIPMENT. PRESENT 
ATA PISTOL TIMER MARK III. 

1. GENERAL. 
The above illustrated timer has been de¬ 
veloped and perfected to provide for the 
shooter a highly accurate exposure 
timing function and a simple-to-operate. 
compact, long-term reliability unit. 
Accuracy is the keynote of the timer, the 
accuracy figure being so high that no stop¬ 
watch or other mechanical time check device 
can measure it. The unit itself is a time 
standard and will not vary with changes of 
temperature and a unit supply voltage. Silence 
of operation is another advantage of the 
unit. Count-down of seconds is accom¬ 
plished by M Baishinq lamp and causes no 
distraction to hrers and range operators. 
2. DATA SUMMARY. ^ . ... ^ - o 
Power Supply for Timer Unit. 12-voit vehicle battery. The timer will operate from 8 
volts to 13 volts DC. 
Operating Temperatures. From 32 deg. F. to 130 deg. F. 
Timing Accuracy. From minus 0% to plus 0.04% of the selected time. 
Protection Devices. . ^ 
(a) Reversed Battery Leads: Should the battery leads accidentally be connected in the 

reverse direction, the timer will not operate nor is any damage caused to the unit. 
(b) Timer Fuse: The fuse protects the unit from danage should a fault or short circuit 

occur within the unit- 
(c) Down Range Protection: Should a short circuit or fault occur In the frame control 

wiring or the cable linking the timer to the frames, the timer has an inbuilt auto- 
matic “turn-off” facility which turns off the timer, thus preventing further damage 
to the frame wiring or the timer unit Itself. ^ ^ .... 

Operating Modes. The t'mer unit enables Rapid Fire. Centre Fire and Standard Match 
shooting practices to be run at the times recognised by international rules. Up to three 
target frames can be commanded either separately, or in any combination of frames re¬ 
quired. The Range Function switch controls the type of practice required, and the Frame 
Selection Switch controls the number and combination of fran>es required. 

161-169 Fallion Street, Albury, N.S.W. 
T.i.phon.: 2S-1405. 25-1410. 
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IO PIus-10 is a high quality solid-state 
stereo amplifier (10 watts RMS per channel). 

This, and other amplifiers featured 
in Electronics Australia, 

are available in either kit form or built and tested. 

University, general purpose, 
vacuum tube/Voltmeter ~ 
Model MVA6 - A high impedance, 
high stability instrument, 
with a large easy-to-read 
meter. Our new showroom 
includes a large display 
of quality test equipment. 

The Electronic Tool Kit, an inexpensive, yet most 
comprehensive outfit. The complete kit fits 

snugly Into a strong attractive zip-fastening 
carrying sachet. 

Price - only $12.50 (postage $1.00 extra). 

Popular Instrol-Playmaster 40 watt and 
60-watt RMS Guitar Amplifier, in kit form or 
ready built. Complete with all optional extras. 

Instrol-Playmaster 115, solid-state. 
Stereo Amplifier, one of the many Electronics 
Australia projects available. 
Detailed descriptions together with full technical 
specifications and price details of all types of 
electronic equipment and kits are available free. 
Tick and send coupon for catalogue required. 
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ELECTRONICS CENfTRB 
Everything for hobbyist and technician 

OPEN NOW... 

Revolutionary 

new concept 

FEATURING! 

(1) Large audio demonstration section to enable you to hear your 
favourite Instrol-Playmaster and other Electronics Australia projects. 

(2) Ready-packaged Kits for Instrol-Playmaster projects, 
other Electronics Australia projects and Test Equipment Kits. 

(3) Large range of test eggipment, service parts and allied components. 

(4) Hire Purchase Terms available for most Kits and ready-built Units. 

(5) Self-service display area so that you can see for 
yourself and choose the many component parts available. 

(6) Modern book section, including many of the famous 
Howard Sams technical books. 

(7) A large service department to accurately diagnose and repair your 
equipment. 

(8) Sydney's largest Hi Fi and audio centre. 

(9) Already on display - the new E.A. Project - Musicolour 
sound control of coloured lights. 
Available as built unit or in kit form. 

The Transistor Audio 
Oscillator. 

December 1967. 
This and many other 

instrument kits are 
available - strictly 

to "E.A." 
specifications. 

- 

Instrol-Playmaster 124 Stereogram. 
This is a combination of 3-Plus-3 stereo 
amplifier and a solid state broadcast tuner. 
All major stations for six States are engraved 
on the attractive silver label. 

We are now stocking a large 
range of robust and attractive 
meters, including edge-wise 

types. Meters with special 
scales to suit "E.A." 

projects also available 

The Instrol 
Educational 
Electronic Kit,. 
a must In this 
electronic age. Learn the basic principles 
of computers, communications, etc. 
Priced at — $16.90 (Post 85c). 

Phone: 29-4258 
for descriptive leaflet post coupon 

Name- ELEOTRONICS '''‘"im''' 

CENTTFE 
91^ \brkSt.(between King & MarketSt.) 

- ^ 

I 

n Playmaster 

I I Toolkit 

r~l Microphone 

I I Metalwork 
A 

□ Test Equip. Kits 

C] Cannon Connectors 

Please include postage stamp. 

PostccKle _ 
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NEW PLAYMASTER CONTROL UNIT 
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Here is the latest addition to the Playmaster range of audio 
equipment. A fully solid-state control unit incorporating a 
dual linear integrated circuit and providing equalisation 
according to CCIR and RIAA specifications for tape replay 

and magnetic disc pickups. 

By Anthony Leo 

Over the years ELECTRONICS 
Australia has described numerous high 
fidelity audio amplifiers for both mono 
and stereo systems. In these projects, 
especially those having the title “Play¬ 
master,” we have attempted to present 
designs which are reliable and easy to 
build, without compromising perfor¬ 
mance or being too far ahead or too 
far behind established practice. 

Particularly before the advent of 
transistorised circuitry, most stereo 
valve amplifiers which we described 
were of a modular style, consisting of 
a power amplifier and power supply 
chassis, and a separate control unit at¬ 
tached to the power chassis by a multi¬ 
wire cable carrying signal and supply 
voltages. The power chassis was usual¬ 
ly housed out of sight in the cabinet, 
with only the control unit accessible 
to the user. 

Typically, a valve control unit in a 
medium-priced system provided pre¬ 
amplification for a crystal or ceramic 
pickup cartridge, along with controls 
for volume, treble, bass and balance. 
There was normally a switch to select 
the pickup or various other high level 
signals from radio tuner or tape re¬ 
corder and, sometimes, an additional 
switch function to select mono mode, 
stereo or reverse stereo. 

In a more pretentious system, in¬ 
tended for use with a low output mag¬ 
netic cartridge, the control unit was 
called upon to provide additional gain 
and frequency compensation, as re¬ 
quired by all magnetic or velocity- 
dependent cartridges. 

With the advent of solid-state cir¬ 
cuitry and printed wiring techniques, 
both contributing to reduced dimen¬ 
sions, there was a trend toward in¬ 
tegrating control and power amplifiers 
in one cabinet to form a unit style 
amplifier, intended to stand in full 
view on a shelf. The style has certain 
advantages, in that it is self-contained 
and easily moved. 

In designing and building a transis- 

90 

torised unit amplifier, it is necessary 
to anticipate and forestall problems 
with hum and stability, brought about 
by proximity of power supply, high 
level and low level stages. While these 
problems are common to valve designs 
there are other more subtle stability 
problems peculiar to solid state de¬ 
signs, arising largely from the heavy 
“earth” return currents flowing in the 
power amplifier section. 

Stability problems can be minimised 
and hum pickup from power trans¬ 
formers eliminated, by simply revert¬ 
ing to the separate control unit and 
power amplifier approach. In this way, 
power amplifier and high sensitivity 
control stages can have independent 
earth return systems and isolated 
metalwork, electrically connected only 
at one selected earthing point. 

Also, separate units can offer a 
significant advantage for the home con¬ 
structor with a somewhat easier con¬ 
struction, simpler chassis metalwork, 
and a layout which is less important 
in ensuring complete amplifier stability. 
This is important because, while lay¬ 
out can be uniformly maintained in a 
mass production situation, it is one 
aspect of our projects which cannot 

Features 1C 

Operational 

Amplifier 

An enlarged photograph 
of the integrated cir¬ 
cuit is shown above. It 
is a 14-lead dual in-line 
package with a locating 
slot at the right hand 

end. 

be controlled as closely as we would 
like. 

Against this general background we 
are presenting here a solid-state stereo 
control unit with a view to presenting 
a companion power amplifier, of per¬ 
haps 25 watts per channel, in a sub¬ 
sequent issue. The two units should 
provide a most satisfactory system for 
the audio enthusiast to construct. 

However, it would be quite feasible 
to consider using the control unit with 
an existing valve or transistor power 
amplifier. Equally, it would be possible 
to use circuitry from the control unit 
in a new or existing unit amplifier; 
the suggestion is made, however, with 
the reservation that constructors should 
have sufficient background to handle 
problems, of the type already men¬ 
tioned. 

Over the years, Playmaster control 
units have evolved a fairly standardised 
form of presentation in respect to con¬ 
trols and connection facilities and, with 
suitable metalwork readily available, 
there seemed little reason to introduce 
major changes. 

Consequently, the new control unit 
has been designed around the same 
style and presentation that was first 

'J. 

A rear view of the control unit is shown above, with connections being 
left to right: Radio 2, Radio 1, Disc, Tape, 5-pin DIN socket for tape 
input/output, 7-pin socket for tuner connections. Two coaxial connectors, 

on the extreme right, are for high level **flat” output. 
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3FERGUS0NE 
THE MARK 

OF QUALITY 

POW£/? TRANSFORMERS 

TYPE 
NO. 

PRIMARY 
VOLTS 

H.T. 
VOLTS 

H.T. 
niA 

LOW TENSION 
SECONDARIES 

DIMENSIONS 
MTG. H. W. L. 

PF619 240 150/150 30 6.3V-1.8A VO 2% X 2 X IV, 
PF299 240 285/285 40 6.3V-2A 

6.3V-tap5V-2A 
VO 3 X 2% X 3 

PF201 240 225/225 50 6.3V-2A VO 3 X 2‘4 X 2*4 
PF151 230, 240 285/285 60 6.3V-2A C.T. 

6.3V-tap5V-2A 
VC 4y, X 3‘m X 3‘4 

PF1460 230, 240, 250 250/250 80 6.3V-2A C.T. 
6.3V-2A 
6.3V-lap5V-2A 

VC 4*4 X 3y4 X 3% 

PRTD 230, 240 285/285 80 6.3V-2A CTT 
6.3V-2A 
6.3V-tap5V-2A 

VC 4'/, X 3*4 X 3 

PF130 230, 240 285/285 100 6.3V-2A C.T. 
6.3V-2A 
6.3V-tap5V2A 

VC 4y, X 3*4 X 4y, 

PF152 230, 240 285/285 125 6.3V-3A C.T. 
6.3V-2A 
6.3Vtap5V-2A 

VC 4V,x 3’4X 3*4 

PF174 230, 240 285/285 150 6.3V-3A C.T. 
G.3V-3A 
6.3V-tap5V-3A 

VC 4’4X 3’4x 3V4 

PF142 ~ 230,240 325/325 150 6.3V-2A C.T. 
6.3V-2A 
6.3V-tap5V-3A 

VC 4V, X 3V, X 4 

^ PF175 230,240 385/385 150 6.3V-2AC.T. 
6.3V-2A. 5V-3A- 

VC 4V,x 3’/,x 4*4 

' PF1067 230, 240 400/400 180 6.3V-2.5A C.T. 
6.3V-4A C.T. 
5V-3A 

VC 4y,x 3y,x 5 

PF1412 230, 240 300/300 200 6.3V-3.5AC.T. 
6.3V-3A. 5V-3A 

VC 4*4 X 3’/,x 4*4 

PF140 200,230, 385/385 200 6.3V-3AC.T. 
6.3V-3A, 5V-3A 

VC 4y,x3V,x4V4 1 

PF814 200, 230, 
240 

1000/1000 
or 750/750 
or 500/500 

200 5.8V-0.3A VO 5*4 X 6 X 4*4 

PF171 200, 230 385/385 250 6.3V-4A C.T. 
6.3V-3A. 5V-3A 

VC 4V,x 3V,x 5*4 

PF1193V 200, 220, 240 295/295 275 6.3V-9A 
6.3V-tap5V-3A 

VC 4*4 X 3*4 X 5*4 

PF1129 220, 230, 240 235/235 330 6.3V-4.5A 
6.3V-4.5A 

VC 5*4 X 4*4 X 3*4 

6.3V-2A 

Also oYailable—transformers for special applications 

AGENTS: 

VICTORIA: 
Ferouson Transformers Pty. Ltd. 

181-183 Hawke Street. 
West Melbourne. 3003. 

Phone 329-7437. 329-6415. 

TASMANIA: . ^ 
Associated Aaencles^ Pty. Ltd.. 

25 Barrack Street. 
Hobart. 7000. 
Phone: 2-1843. 

SOUTH AUSTRALIA: 
Wm. M. Mathew Pty. Ltd.. 
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An inside view of 
the control unit is 
shown at the right 
Most of the com¬ 
ponents are mount¬ 
ed on the printed 
wiring board, with 
the exception of 
the resistors 
mounted on the in¬ 
put sockets. Note 
that incoming sup¬ 
ply leads are ter¬ 
minated first at the 

tuner socket. 

used for the transistorised Playmaster 
112 control unit, described in the De¬ 
cember, 1965, issue. This provides four 
basic controls: volume, treble, bass, 
and balance, and two selector switches. 
A “mode” selector switch has positions 
for “reverse stereo,” “stereo,” “mono,” 
“left channel” and “right channel.” The 
second “selector” switch allows the 
selection of one of four signal sources: 
“tape,” “disc,” “radio 1” and “radio 2.” 

Logically, readers may ask why we 
have designed a new solid-state control 
unit along the same lines as an exist¬ 
ing unit, which already provides ade¬ 
quate facilities and performance. The 
reason is the economy in circuitry and 
consequently the saving in overall 
cost made possible by using a recent¬ 
ly available integrated circuit. 

Heart of the new control unit is 
the relatively low cost linear integrated 
circuit, type uA739C, manufactured by 
Fairchild Semiconductor. The fourteen 
lead dual in-line type package contains 
two separate but identical operational 
amplifiers, having a common internal 
supply arrangement derived from an 
external supply voltage which can be 
up to 36V. 

Up to the present time, integrated 
circuits have not been extensively used 
in low level audio preamplifier circuits 
because of their relatively poor noise 
performance compared to pream¬ 
plifiers using discrete transistors. But 
the new Fairchild integrated circuit, 
which has been designed specifically 
for low level applications, represents 
considerable progress in the develop¬ 
ment of linear integrated circuits. 

The specified typical noise figure for 
each integrated operational amplifier is 
only 2dB, measured between lOHz and 
lOKHz. This means that, over the 
specified frequency bandwidth, the 
operational amplifier degrades the input 
signal-to-noise ratio by only 2dB. 
This compares more than favourably 
with a single typical low-noise transis¬ 
tor which has a noise figure quoted 
as l.SdB. 

By way of explanation for readers 

who may not be acquainted with the 
terminology, an operational amplifier 
is a DC coupled amplifier having very 
high voltage gain and a wide frequency 
response, and with its input, output 
and feedback terminals readily avail¬ 
able. By suitably arranging a feedback 
network, an operational amplifier can 
be made to perform various opera¬ 
tions, including frequency dependent 
amplification and impedance transfor¬ 
mation. 

Because of its very high voltage gain, 

the behaviour of an operational ampli¬ 
fier is determined predominantly by 
the external feedback components 
selected by the circuit designer. An 
operational amplifier is normally shown 
in circuit diagrams as a triangle with 
input, output and feedback terminals,» 
as illustrated in figure 1. 

The operational amplifier, as shown, 
has two input terminals, one is termed 
a “non-inverting” input because signals 
applied to this input are amplified and 
appear at the output without being 

Specifications: iiiiiiiiitiiiiiniitiiitMiiiitiininnitiiiiiiit!(iittiniiiiiiiiiMiiiiiiiiiiitiiiiniiiiiiiiiMiiiiiiniinuiiitii(iiitiiitiniitiiiiin 

INPUTS: Four inputs per channel are provided; tape head, magnetic 
pickup cartridge, ceramic/crystal pickup, high level radio input. 

(a) Tape—^This input has a nominal sensitivity of 4mV for an output 
of 250mV at IKHz, and provides CCIR compensation for tape 
speeds of 15ips, 7iips, 3|ips and l-7/8ips. 

(b) Disc—^The disc iput provides RIAA equalisation and has a nominal 
sensitivity of 3mV for an output of 250mV at IKHz and an 
overload capability of 70mV at the same frequency. 

(c) Radio 1—^This input has a nominal sensitivity of 70mV for an 
output of 250mV at IKHz, and an input impedance of 2M and as 
such it will accept ceramic and crystal cartridge inputs. 

(d) Radio 2—^This input has a nominal sensitivity of lOOmV for 250mV 
output with a flat frequency response, and an input impedance 
of lOOK. 

NOISE: Signal to noise ratios using 250mV at IKHz as reference. 
Tape input—Better than 48dB. 
Disc input—Better than 54<1B. 
Radio inputs—Better than 60dB. 

DlSTORTpN: Measured at IV RMS output level. 
Tape input—^Less than 0.1 per cent. 
Disc input—^Less than 0.1 per cent. 
Radio inputs—^Less than .08 per cent. 

TONE CONTROLS: 
Bass control—12dB boost or cut at 60Hz. 
Treble control—15dB boost or cut at lOKHz. 

FREQUENCY RESPONSE: 
With tone controls flat: 
Tape input and disc input, CCIR and RIAA equalisation within 
3dB from 40Hz to 15KHz. 
Radio inputs:—3dB at 15Hz and 150KHz. 

SUPPLY VOLTAGE and CURRENT: 
The control unit will operate from a supply voltage between 50 
and 60 volts with a current drain from 15 to 30 milliamps. For higher 
supply voltages see text. 

itiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiitiiiiiiiniiiiiiitiiiiiiiiiittiiiiiitiuiuiiittiniiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiinfiiiiiiitiiiuiiiuiJiiiiiitiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiit 
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OUTPUT 

ELECTRONICS 
(STEREO) PTY. LTD 

Head Office: 

431 Bridge Rd., Richmond. Victoria 3121. 

Tel. 42 3762. 
Sydney Store: Ground ftpai. 2SM Bu.ldmg 

257 Clarence Street. Sydney. N S.W. 2000. 

Tel. 29 4563, 29 4564. 
'Wholesalers "Trade ms accepted 

Australia's Greatest Hi-Fi Centre 

“DITTON 10 V* AND "DITTON 15 V’ 
ARE ONCE MORE IN LIMITED SUPPLY 
The Celestion DItton 15 measures only 21 in 
X 9^2 in X S’ain and Incorporates the HF 
1300 Mark II tweeter, a new type of bass 
drive unit and the revolutionary auxiilary 
bass radiator. Many favourable reviews have 
been published — ask for your copies! 
“HI-FI Sound" — “It was difficult some¬ 
times to realise that so small a loudspeaker 
was really producing such well-defined low 
frequency sounds. it goes without saying 
that the treble performance was fully up to 
standard of the HF 1300.“ “The Gramo¬ 
phone" — “The listening tests made an 
excellent impression. Treble was bright and 
forward: the bass was clean and powerful 
enough to produce a good balance." 
“Hi-Fi News”—“The quality of bass sound 
was above average, plenty of bass, but 
always clean and clear ... a very wide 
range of programme material was enjoyed 
and nothing caught it out or gave cause 
for reservation." 
The Celestion Oitton 10 measures 12ln x 
6^410 X 8Uin and features a specially de¬ 
signed bass unit and the well-known Celes¬ 
tion tweeter. Both 3 and 15 ohm impedances 
are available. One review of the Dltton 
10 in “Records And Recording” says. “On 
a wide range of music it proved to be a 
clean-sounding speaker with the sort of 
characteristics which would make it one 
of the most popular in its class.” 

Prices: 
“DItton15in” (Inc. Sales Tax) 

“Dltton 10“ (Inc. Sales Tax) 

$64.50 
$94.50 

THE FABULOUS “DinON 25“ 
ARRIVES IN AUSTRALIA 

The new "Dltton 25“ reproduces the com¬ 
plete range of musical frequences with ut¬ 
most realism, five units covering the range 
from 20 H* to 40 kHz. The bass speaker 
is acoustically coupled to a 12in diameter 
Auxiilary Bass Radiator—a proven combin¬ 
ation. Size of the enclosure is 32in x 14in 
X 11 in. Impedance is 4-8 ohms. Write 
or call for further details. 
Encel price (inc Sales Tax) 

THE NEW MODEL HF 1300 Mk. 11 
TWEETER 

A further development of the popular HF 
1300 Tweeter, which was patterned on the 
well-known GEC BSC 1853 Tweeter. Fre¬ 
quency response Is 2 kHz to 15 kHz, plus 
or minus 2 dB. and extends well beyond the 
latter frequency. Impedance Is 15 ohms at 
10 kHz. Recommended cross-over frequency 
is 3kHz. This tweeter adds fA 
“sparkle” to any speaker sys- AlV ^ll 
tern. Including Sales Tax y ■ 

CELESTION CO-AXIAL HIGH 
FIDELITY LOUDSPEAKERS 

Limited supplies of both 12in Celestion 
speakers—the CX 2012 at $64.50 and the 
CX 1512 at $44.50—are available from 
time to time. Demand from world markets 
and limited specialised production have 
restricted supplies to Australia: if you’ve 
been waiting for one of these fine co-axial 
units, order from Encei’s now! Both prices 
include sales tax and orders will be filled 
in strict sequence. 

A simplified operational amplifier schematic with a basic feedback net¬ 
work is shown above. The double time constant feedback network is 
responsible for the RIAA amplitude frequency characteristic of bass em¬ 

phasis and treble de-emphasis shown alongside. 

Internal circuitry of the dual operational amplifiers is shown in the dia¬ 
gram above. In essence each amplifier, one on either side of centre, con¬ 
sists of two cascaded differential pairs with a compounded output pair 

which have a degree of short-circuit protection. 

inverted in phase. Signals to the other 
input are amplified and appear at the 
output invert^ in phase; consequently 
this is termed the “inverting” input. 

The inputs have been indicated with 
a plus sign for the non-inverting input 
and a minus sign for the inverting input 
according to convention. Negative feed¬ 
back is applied by connecting a net¬ 
work from the output to the inverting 
or negative input. 

In figure 1 we have shown a feed¬ 
back network having a double RC 
time constant to provide fre¬ 
quency compensation for a magnetic 
phono pickup. A small gain - versus - 
frequency diagram adjacent to the cir¬ 
cuit shows how the operational ampli¬ 
fier’s voltage gain varies with fre¬ 
quency, providing the bass boost and 
treble de-emphasis which are essential 
in the use of a magnetic pickup. 

In fact, with small circuit changes 
effected by switching feedback com- 
pcments, the same operational pream¬ 
plifier can be used to provide frequency 
compensation and/or gam for magnetic 
pickups, ma^etic tape replay heads, 
ceramic cartridges and microphones. 

By thus removing Cl from the feed¬ 
back network, the amplifier can pro¬ 
vide compensation for magnetic tape 
replay heads. By eliminating both 
capacitors (Cl and C2) the amplifier 
will have a flat gain/frequency re¬ 
sponse; with the feedback then simply 
consisting of a voltage divider formed 
by R1 and R2, the operational ampli¬ 
fier’s voltage gain is approximated by 
the expression R2/R1. 

The internal circuitry of an opera¬ 
tional amplifier need not be shown in 

the ordinary case, because it is of no 
consequence m the overall amplifier 
behaviour. However we have included 
a schematic of the integrated circuit 
for readers who may be interested; this 
is shown in figure 2. 

The two inputs, inverting and non¬ 
inverting, for each of the operational 
amplifiers are provided by a differential 
amplifier arrangement. The differential 
pairs for each amplifier are supplied in 
common via a series arrangement of 
four diodes from the positive supply. 

The diodes provide a shift in the 
DC level in the integrated circuit so 
that the output stage can deliver maxi¬ 
mum output voltage swing. 

Following the input differential pair, 
a second pair provides further gain 
and delivers drive signal to the output 
stage. The output stage, which consists 
of a PNP and an NPN transistor in a 
compound connection, is protected 
against short-circuit conditions. 

An important requirement for any 
inte^ated circuit is that it must be 
stable and free of oscillation and/or 
jjeaks in its frequency response. Stabi¬ 
lity is ensured by reducing the voltage 
gain to unity at a frequency before 
internal phase rotation causes other¬ 
wise negative feedback to become posi¬ 
tive and cause oscillation. The fre¬ 
quency where the gain is brought to 
unity is well outside the required 
audio spectrum, as demonstrated by the 
specification of 150KHz for the “radio” 
inputs. 

Three terminals ctmnected to various 
parts of the internal ircuitry are pro¬ 
vided for stabilisation. In the control 
unit a step-circuit consisting of a 33 
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It has been said that NOVA is the best small computer in the world, but this is hardly reason for wanting more than one at a time. 
One NOVA has an inexhaustible range of applications from process control, data collection, data concentration, education, 
mathematics, engineering, architecture, science, commumcationSi instrumentation to medicine and more. NOVA, the best small 
computer in the world, can be described as a 16-bit word general purpose computer. NOVA has four accumulators, two of which 
may be used as index registers. It offers a choice of core or read-only memory of IK, 2K, 4K, 8K, and up to 32K 16-bit words (or 
twice that many 8-bit bytes). NOVA comes in a desk top console or a 5V4" tall standard rack mount package. Both the desk and 
rack versions hold up to 20K 16-bit words of memory or interfaces for a large number of peripheral devices. NOVA has the most 
flexible I/O facility ever built into a machine of its class. NOVA includes a high-speed data channel and automatic interrupt 
source identification as standard equipment. With all this what would you do with more than one NOVA anyway. One NOVA 
with a 4K 16-bit word configuration complete with interfaces, ready for connection to a teletype or other peripheral devices 
costs $7,950. However, the versatile NOVA can be configured much smaller or bigger than this. Fairchild backup NOVA with a 
special department to supply peripheral equipment, systems support, software packages and of course service. If you would 
like to see more of NOVA give Wayne Fitzsimmons a call in Melbourne on 723 4131, or in Sydney, Tony Webster on 43 7508, in 
Adelaide, Peter Walker on 51 7083, in Auckland, N.Z., Ray Crutcher on 57 9307. 

« one is company, 

three 

a crowd! ” 

RMIRCHILD 420 Mt. Dandenong Road, Croydon, Victoria, Australia. Telephone: 723 4131 

AUSTRALIA PTY. LTD, 
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ADCOLA 
“M" SERIES PRECISION SOLDERING & DE-SOLDERING TOOLS 

M20 1 OZ 1/8" DIA TIP* micro miniature electronics 
’ * 6 volt, 12 volt, 24 volt, 32 volt, AC/DC 

FOUR ‘TRICLAD” TIP SIZES 

M64 3J OZS. 3/16" DIA. TIP: RADIO AND TV ASSEMBLY AND 
SERVICING 
230-250 volt and all lower voltage 
ranges AC/DC 

FOUR “TRICLAD” TIP SIZES 

M207 4 OZS. 1/4" DIA. TIP: 

TWELVE “TRICLAD” TIP SIZES 

RADIO AND TV SOLDERING AND DE¬ 
SOLDERING 
230-250 volt and all lower voltage 
ranges AC/DC 

"The soldered joint is the link between com¬ 
ponents in the most scientifically designed and 
developed apparatus the world has ever known. 
One faulty joint can upset the functioning of the 
apparatus." 

The first important decision in Radio or Elec¬ 
tronics is the careful selection of a Precision 
Soldering Tool." 

PRECISION MADE 

THOROUGHLY TESTED 

ACCURATELY CALIBRATED 

EASILY APPLIED 

EFFICIENT AND RELIABLE 

CORRECT TIP TEMPERATURE 

RIGHT TIP SIZE AND SHAPE 

LIGHT WEIGHT 

FINE BALANCE 

FINGERTIP GRIP 

SLIM BARREL 

CONSTANT OPERATION 

MAINS VOLTAGE APPROVED 

AVAILABLE ALL VOLT RANGES 

NO TRANSFORMER NECESSARY 

STANDARD IN RAN. 

STANDARD IN ARMY 

STANDARD IN R.A.A.F. 

STANDARD IN P.M.G. 

STANDARD IN COMPUTER FIRMS 

STANDARD IN SPACE TRACKING 

AUSTRALIAN MADE 

SERVICE IN ALL STATES 

QUALITY GUARANTEED 

ADCOLA 

Available from all Principal Radio and Electrical Components Suppliers 

Further information is available from: 
N.S.W.: Adcola Products Pty. ltd., 17 Burwood Rd., Burwood, H.S.W. 747 1606 
S.A.: F. R. Mayfield Pty. Ltd., 11 Halifax Sfreet, Adelaide. Tel.: 8-4131. 
OLD.: T. H. Marfin Pty Ltd., 56-74 Edward Street, Brisbane. Tel.: 2-0555. 
W.A.: Everett Agency Pty. Ltd., 17 Northwood St., West Leederville. 6007. Tel. 8-4137 
ADCOLA PRODUCn PTY. LIMITED, 22 FIRTH STREET, DONCASTER, VICTORIA. 3108. 
Tel.: 848-3777. 
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The circuit modification shown above will allow the control unit to pro- 
vide correct CCIR tape compensation for all four tape speeds commonly 
used, whereas the prototype provided compensation for a single speed. 

Component layout on the wiring board is shown below. It is very im¬ 
portant that the components are correctly positioned as an error can be 

difficult to find and ultimately correct. 

to earth on the tape deck; with this 
in view, the common tie point on the 
tagstrip should not be connected to the 
metal tape deck. 

The networks are switched in turn 
across a 470-ohm resistor, which value 
determines the amount of feedback ap¬ 
plied and consequently the operational 
amplifier sensitivity. The feedback 
voltage appearing across this resistor is 
coupled to the inverting input by a 
lOuF tantalum electrolytic capacitor. 

In addition to frequency compen¬ 
sation a tape replay head and mag¬ 
netic cartridge should operate into the 
correct loading impedance. The basic 
2.2M input impedance of each opera¬ 
tional amplifier, set by the bias re¬ 
sistors to the non-inverting inputs, may 
be modified to the required value by 
shunting resistors across the input 
sockets. 

A load resistance of about 47K is 
suitable for most tape heads and mag¬ 
netic cartridges, but the value may be 

ohm resistor and a .022uF capacitor 
is connected between two terminals for 
stabilisation; the third terminal is not 
used. 

As can be seen in figure 3, each 
operational amplifier, shown again with 
a triangle symbol, is used as a separate 
preamplifier in each stereo channel. A 
common supply of 30 volts is supplied 
to pin 10, while the negative supply 
return and ground is connected to pin 
7. 

Bias to the non-inverting inputs (+) 
of both amplifiers is supplied via 2.2M 
resistors from a common voltage di¬ 
vider consisting of a 390K resistor 
from the 30-volt supply and a 47K 
resistor to ground. To prevent cross¬ 
coupling of signal from one input to 
the other and to reduce hum input the 
bias divider is decoupled by a lOuF 
tantalum electrolytic capacitor. 

Negative bias feedback is applied to 
ensure that the amplifier’s bias condi¬ 
tions remain within reasonable limits 
over a range of temperature and supply 
voltage variations. The negative feed¬ 
back is applied from the output to the 
inverting input (—^), input via a volt¬ 
age divider consisting of a IM and 
220K resistor. 

The four feedback networks for tape 
replay, magnetic phono cartridge and 
the two “radio” inputs are also ccwi- 
nected from the output to the inverting 
input of the operational amplifier. The 
networks are essentially in parallel 
with the bias feedback network, but 
the degree of AC feedback is deter¬ 
mined almost totally by the switched 
networks because of their relatively 
low impedance compared with the bias 

network. 
The tape replay compensation net¬ 

work (1) consists of two capacitors, 
.022uF and .0022uF, and a 47K re¬ 
sistor providing correct compensation 
for a tape speed of 7i inches/second. 
Following commercial ^actice, we 
have provided compensation for one 
speed only, the speed selected being 
the one most suitable for high-quality 
reproduction of music. 

Should it be necessary, a modifi¬ 
cation can be incorporated that will 
allow the control unit to provide cor¬ 
rect compensation for all tape speeds. 
This calls for the use of a two-pole 
four-position wafer switch, in addition 
to those already used in the control 
unit, plus some extra components. 

Figure 4 shows the wiring changes 
which are necessary for the modifi¬ 
cation. The two variable components 
in the tape compensation network are 
left off the printed wiring board and 
a two-wire shielded cable is connected 
in their place. The other end of the 
shielded cable is connected to the two- 
pole wafer switch, which may well be 
mounted on the speed-change switch- 
spindle on the tape deck. 

The various compensation resistors 
and capacitors are then mounted on 
the switch. The resistors can be 
mounted between the switch contacts 
while the capacitors can be wired from 
the switch contacts to a common tie 
point on a tagstrip. The common tie 
point for the capacitors is then earthed 
to the printed wiring board via the 
shielding braid in the cable. It is im¬ 
portant to connect the capacitor earths 
only to the wiring board earth and not 

selected in accordance with manu¬ 
facturers’ recommendations. 

The “Radio 2” input is shown with 
a loading resistor of lOOK shunting 
the input socket. However, this value 
is only nominal and may be adjusted 
to suit particular requirements; 
for instance, with some radio tuners 
it may be advantageous to omit the 
lOOK resistor altogether giving an in¬ 
put impedance of 2.2M ohms causing 
minimal loading of the tuner’s output. 

No loading resistor is provided at 
the “Radio 1” input, as this is intend- 

qo 
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THE BEOLAB 5000 SERIES is the most 
advanced high fidelity equipment ever built 
for the home. You have never heard such 
thrilling perfection in music reproduction. 

Bang & Olufsen spent three years develop¬ 
ing this high fidelity audio system. It com¬ 
prises the Beolab 5000 stereo amplifier, the 
Beomaster 5000 FM tuner, two specially 

Bang & Olufsen high-quality audio pro¬ 
ducts have added a whole new dimension 
to sound reproduction. Sophisticated de¬ 
velopments in electronics have been cloth¬ 
ed by the world-famous talents of Danish 
industrial artists. The result is audio 
equipment you will proudly give the place 

designed pressure chamber loudspeakers, 
the Beovox 3000 or 5000, and the high fre¬ 
quency sound diffuser, Beovox 2500 Cube. 

Made for those who demand the ultimate 
in audio quality, the Beolab 5000 series 
combines superb efficiency and complete 
facilities with typical B&O compactness 
and elegance. 

BEOLAB 5000 

2x60 watts R.M.S. silicon transistor amplifier. Power avail¬ 

able to reproduce full original volume at all frequencies in 

association with loudspeakers of normal efficiency (1-2 ®/o). 

Cursor type controls in place of Knobs for slide-rule accu¬ 

racy in setting. Comprehensive variable inputs, duplicated 

phono & Din, and Din outputs. Elegant long low free¬ 

standing cabinet in teak or rosewood finish. 

Frequency response: 20 Hz-20 kHz ± 1.5 dB. 

Distortion: Less than 0,6 ®/o at all frequencies from 20 Hz- 

20 kHz. 

Size: 18V2''x378"x9V8" 

BEOVOX 5000 PRESSURE-CHAMBER SPEAKER 

The Beovox 5000 loudspeaker satisfies the most critical au¬ 

diophile and fully complements the quality of the Beolab 

system. Seven units are incorporated: one bass, two mid¬ 

range, and four tweeters. 

Size: 29"X18V2"X12V2" 
Power Handling Cap.: 30 watts R.M.S., 

60 watts music power. 

Frequency response: 30 Hz—18 kHz. 

Choice of teak or rosewood finish. 

Available in matched pairs only. 

BEOVOX 2500 CUBE 

An ingenious high-frequency sound diffuser with six tweeter 

units set into an elegant cube. Gives complete spatial dis¬ 

tribution of the highest frequencies. 

Size: ZW' x3^*" xZW' x11" high. 

Power Handling cap.: 60 watts music power. 

Frequency response: 2-18 kHz. 

Available in matched pairs only. 

of honour In your home. 

And from the modern electronic equip¬ 
ment housed in these small, slim and ele¬ 
gant cabinets comes all the brilliant colour 
of true and faithful sound — yours for a 
lifetime of listening pleasure, with the com¬ 
pliments of Bang & Olufsen. 

Sole Australian Agents 

NSmUMENTIi lly. Ltd.. 6 Railway Walk. 
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ed for crystal and ceramic cartridges 
which normally r^uire a hi^ im¬ 
pedance. The sensitivity of this input 
is quite adequate for the modern low 
output ceramic cartridges, while hav¬ 
ing sufficient overload capability to 
cope with the higher output of crystal 
cartridges. 

The normal “Disc” input has ade¬ 
quate sensitivity for even the lowest 
magnetic cartridge output while, at the. 
same time, having a sufficient over¬ 
load capability. The nominal input 
sensitivity is 4mV but an input of 
70mV is necessary before overloading 
of the preamplifier takes place. At the 
point of overload, the control unit 
wUl deliver an output voltage of ap¬ 
proximately 4V RMS. 

The overload capability of the in¬ 
tegrated operational amplifiers is close¬ 
ly related to the bias conditions. For 
maximum signal output voltage and 
overload capability the DC voltage at 
the output pins 1 and 13 should be 
about 17.5V, which voltage may be 
adjusted by varying the value of the 
220K resistor marked with an asterisk. 
An increase in the resistor value will 
decrease the output voltage and vice 
versa. 

Signal from the preamplifier is taken 
to the “Mode” switching network via 
0.33uF metallised polyester capacitors. 
The value of these coupling capacitors 
is important in that they attenuate fre¬ 
quencies below about 20Hz, thereby 
helping to reduce the level of low fre¬ 
quency noise generated within the in¬ 
tegrated circuit, together with rumble 
from the turntable and pickup. 

From the switching network, signal 
is taken to the tone control stage.s 
which consists of a single BC107 
feedback amplifier. The networks are 
similar to those used in numerous 
other equipment and warrant little 
comment except to point out that the 
collector voltages may require some 
adjustment to the voltage specified on 
the circuit diagram. This can be done 
by altering the values of the 2.7M 
bias resistors. 

The available bass boost can be in¬ 
creased to some extent by reducing the 
value of both .022uF capacitors as¬ 
sociated with the bass control. The 
actual value used can be selected to 

1 Set of metalwork. 
1 Printed wiring board, 69p9. 
1 4-pole 4-position rotary wafer 

switch. 
1 3-pole 5-position rotary wafer 

switch. 
1 50K lin. potentiometer. 
1 5OK plus SOKlog. ganged pot. 
2 500K plus 500K lin, ganged pot. 
1 Pilot lamp, see text. 
10 Co-axial insulated audio con¬ 

nectors. 
1 5-pin DIN socket. 
1 7-pin socket. 
1 Octal plug, cable type. 
8 Knobs. 

SEMI-COND UCTORS 
1 Integrated circuit, Fairchild type 

UA739C. 
2 BC107 silicon transistors or 

equivalent. 
1 BZY95/C36 zener diode (36 volt) 

or equivalent. 

suit the user’s particular requirement 
but, in any case, it is not advisable 
to reduce these capacitors to less than 
.0082uF. 

The control unit has been designed 
to operate from a minimium supply 
of 50V with a current drain of 15niA. 
Of this, approximately 8mA is required 
by the integrated circuit, 4niA for the 
two transistors and 3mA avalanche cur¬ 
rent for the zener diode. In addition 
to voltage regulation, the zener diode 
is used for filtering and, to do this 
effectively, it must be operated in the 
avalanche condition. 

Some increase in supply voltage 
can be tolerated with the zener diode 
maintaining a constant 36V supply to 
the control unit circuitry. The diode 
is able to do this by increasing its 
avalanche current and so increasing the 
voltage dropped across the 820 ohm 
4-watt resistor which is connected in 
series with the positive supply rail. 

But there is a maximum current 
which the zener diode can safely pass 
without exceeding its maximum power- 
dissipation capability. In this circuit the 
diode current should be limited to 
30mA thus providing an adequate 
safety margin. With the 820-ohm drop¬ 
ping resistor, 30mA allows a maximum 
supply voltage of 60V. Thus the con¬ 
trol unit may be operated from an ex¬ 
ternal supply of from 50 to 60 volts. 

However, this does not preclude 
operation from the higher voltages 
necessarily used in valve ^uipment. 
To operate the control unit from a 
voltage higher than 60V, additional re¬ 
sistance must be added in series with 
the 820 ohm 4-watt resistor. The ad¬ 
ditional resistor should be mounted in 
the power amplifier with which the con¬ 
trol unit is being used. 

A table of resistor values is given 
below allowing the control imit to be 
operated from voltages between 60 and 
360 volts. Note that the resistors should 
be used in addition to the 820 ohm 
4-watt resistor, as we have already 
stressed. 

Voltage Resistance Dissipation 
60V to 80V 680 ohms 2 watt 
80V to 120V 2.2K (2K) 4 watt 
120V to 200V 4.7K (5K) 10 watt 
300V to 360V lOK 20 watt 

Where the unit is to be operated 
from a supply voltage between 200 

RESISTORS 
2 2.7M, 2 X 2.2M, 2 x IM, 2 x 

470K, I X 390K, 2 x 220K, 2 x 
lOOK, 11 X 47K, 4 X 27K, 2 x 
lOK, 4 X 4.7K, 2 x 2.7K, 2 x 
1.8K, 4 X 1.5K, 1 X 820 ohm 
4 watt, 2 X 470 ohm, 1 x 390 
ohm, 2 X 33 ohm. 

CAPACITORS 
2 50uF 25 VW electrolytic. 
1 25uF 50VW electrolytic. 
3 lOuF 6VW tantalum electrolytic. 
2 5uF 6VW tantalum electrolytic. 
2 0.47uF LV plastic. 
2 0.33uF LV plastic. 
2 0,1 uF LV plastic. 
8 .022uF LV plastic. 
2 .0047uF LV plastic. 
2 .0022uF LV plastic. 
2 .0015uF LV plastic. 
2 680pF polystyrene. 

MISCELLANEOUS 
1 Grommet to fit a 3/Sin hole, con¬ 

necting wire, stereo shielder wire, 
solder, nuts and bolts, etc. 

approved 

& 
accepted 

by leading manufacturers and 
Government Departments. 

ELNA 
Electronic 

Components 

• Electrolytic Capacitors 

• Polyester Capacitors 

• Carbon Potentiometers 

Australia’s largest selling im¬ 

ported capacitors are produced 

by one of the world’s major 

components manufacturers. 

Write or phone for 

Illustrated brochure 

SOANAR 
EIECTRONICS 

PTY LTD 

A. Gr R.-Soanar Group Company. 

VIC.: 45 Lexton Rd, Box Hill. 89 7323. 
NSW: 82 Carlton Cres. Summer Hill, 

798 6999. 
OLD: R. A. Venn Pty Ltd, Valley. 51 5421. 
SA: Scott Thompson Pty Ltd, Adelaide. 

23 2261. 
WA: Everett Agency Pty Ltd, West Leeder- 

ville. 8 4137. 
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SELECTOR 

TREBLE BASS BALANCE 
WAFER NEAREST 

INDEX PLATE 
WAFER REMOTE 

FROM INDEX PLATE 

^ EARTH 

tuner- 
PINS 

RADIO RADIO 
• DISC- I - 2 ■ 

■Dearth to interconnected 
SOLDER LUGS AT DIN SOCKET 

AND SEVEN PIN SOCKET 

A complete wiring diagram of the control unit with the printed board in 
position is shown above. Allow plenty of lead length from the wiring 
board and input sockets to the switches and be careful to make correct 

connections by systematically following the wiring diagram. 

and 360 volts, a lOK 20W resistor 
is required, as indicated in the table 
above. However, the resistance may be 
made up from two separate resistors, 
either connected in series or in parallel. 
For either series or parallel connection 
both resistors should be 10-watt de¬ 
vices. For series connection they both 
could be 4,7K, and for parallel con¬ 
nection they both should be 22K, 

Construction of the control unit 
should be straightforward with the 
printed wiring board eliminating all the 
hard work. A diagram of the wiring 
board is included, clearly showing the 
positions of all comiwnents. This, 
together with a wiring diagram, should 
allow the assembly with minimum dif¬ 
ficulty, eliminating points of possible 
ambiguity. 

It would be best to start with the 
printed wiring board and leave the 
mechanical assembly to last. Normal 
procedures for printed wiring board as¬ 
sembly apply, with particular care be¬ 
ing necessary when wiring transistors. 
Be careful not to heat the transistors 
excessively and, if necessary, use a pair 
of long-nose pliers to hold their leads 
separately as each one is soldered — 
this will absorb excess heat. 

Other passive components—resistors, 
capacitors, etc., are not as critical to 
heating, but care should still be taken 
when soldering these components. Also, 

the leads of resistors and capacitors 
should not be bent acutely near the 
component. 

Take particular care that the com¬ 
ponents on the wiring board are in the 
correct position. An error in a wiring 
board assembly can be particularly 
difficult to trace. 

After wiring the smaller components, 
the potentiometers can be fitted with 
short (approximately 4iin) lengths of 
hookup wire. But first cut the shafts 
as short as is necessary to allow the 
knobs to fit flush against the front 
panel. 

Now wire the selector and mod 
switches using stereo shielded cable 
where indicate in the circuit and wir¬ 
ing diagrams. This is most easly done 
with the wiring board and switches out 
of the metal case. Allow sufficient lead 
lengths so that the switches can be 
placed in their respective positions on 
the front panel without straining the 
leads. 

There are quite a few shielded and 
unshielded leads connecting the 
switches to the wiring board, making 
a rather bulky wiring form. We tied 
the leads in two forms, one for each 
switch, using plastic form tieing 
material. Incidentally, it is far better 
to have the leads a little too long than 
not long enough. 

With the wiring completed thus far. 

the wiring board with switches and 
potentiometers can be mounted in the 
metalwork, but, do not secure the 
board as you may have to move it to 
complete the remaining wiring. This 
consists of a third wiring form con¬ 
necting the input sockets to the selec¬ 
tor switch and the various power leads. 
Also, the tuner and tape sockets can 
be wired at this stage. 

The lea<k in the cable connecting the 
control unit to amplifier are terminated 
on the tuner socket. Two separate pairs 
of leads then connect the board and 
pilot lamp to the tuner socket, while 
the signal leads are terminated directly 
at the volume potentiometers. 

A separate pilot lamp supply is re¬ 
quired, voltage depending upon the 
lamp used. DC is preferable, as an 
AC supply may cause hum problems 
in the control unit. We used a 24V 
pilot lamp supplied by I.R.H. compo¬ 
nents Pty. Ltd. (Telite type FPll/ 
SD/FRH). However, other 6 or 12V 
pilot lamps could be used. 

Finally, an earthing system similar 
to the prototype should be followed. 
In this, all the coaxial input sockets 
are insulated from the metalwork, but 
connected to the wiring board earth by 
a short length of hookup-wire. 
However, the wiring board earth is 
connected to the metalwork by the 
negative power conneaion which is 
terminated on the tuner socket and 
then connected to a solder lug fastened 
under a nut. Note that this is the only 
connection of the wiring board earth 
to the metalwork. q 
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Deitron 
Cable Address: . “DEITRONICS”, SYDNEY. ’Phone: 

ELECTRONICS (Sales) Ply. Ltd. 

DEITRON PARTS & EQUIPMENT 

TRADE CATALOGUE 

ELNA POTENTIOMETERS ELECTROLYTIC 
& POLESTESTER CAPACITORS. 

CAPSTAN PLASTIC STACKMASTER 
STORAGE CABINETS 

UNIVERSITY TEST INSTRUMENTS 

A & R POWER SUPPLIES & BATTERY 
ELIMINATORS 

PIHER HIGH STABILITY CRACKED 
CARBON RESISTORS 

SOANAR SILICON EROXY RECTIFIERS 
& BRIDGE RECTIFIERS 

DEITRON 
FERRITE RODS, SPEAKERS 
BAH. CARRIERS, PVC GANGS IPS 
PLUGS & SOCKETS 

DEITRON MULTITESTERS, SIGNAL 
INJECTORS, SIGNAL TRACERS. 

All prices are neff 
and include Sales Tax. 

For further information 
on any item listed 
write to be placed on the 
mailing list. 

Quantity prices will be 
supplied on application. 

A representative is 
available upon inquiry. 

BLECTRONICS Australia, November, 7969 101 



Deitron 
ELECTROLYTIC CAPACITORS 

TYPES RA RT 
Standard Pigtail Types 
All Types PVC Sleeved 

TYPE RB 
Sub-miniature for 

Rapid Neat 
P.C.B. Mounting 

TYPE RD 
STD. Twist Lug 

Fully interchangeable 

Welded connections 
All types ex-stock 
High ripple rating 
2-year guarantee 
Compact-Robust 
Low cost 
Low leakage 
Extended shelf life 

TYPE RG 
Standard 1 3/Sin Can 

PVC Sleeved 
Interchangeable 

M.F.D.j Volts 
I Work 1 

Volts 
Surg« 

Tvp« Length 
Inches 

Die. 
Inches 

Ripple 
ImA 

1 
1 

350 400 RT .45 .2 30 

2 12 14 RA/RB .5 .2 10 

2 25 30 RA/RB ,5 .2 10 

2 50 63 RA .6 .2 10 

4 500 550 RT 1.15 .6 130 

5 10 12 RB .45 .2 10 

5 12 14 RA/RB .5 .2 20 

5 25 30 RA/RB .5 .2 25 

5 50 63 RA .6 .2 30 

8 500 550 RT 1.55 .7 250 

10 10 12 RB .45 .2 10 

10 12 14 RA/RB .5 .2 10 

10 25 30 RB .6 .2 40 

10 50 63 RA .75 .3 40 

16 500 550 RT 1.90 .85 300 

24 500 550 RT 1.90 .95 350 

25 25 30 RA/RB .5 .4 130 

30 10 12 RB .45 .3 50 

30 12 14 RA/RB .6/.45 .2/.3 100 

32 500 550 RT 1.90 .95 400 

50 10 12 RB .45 .3 60 

50 12 14 RA/RB .6/.5 .3/.4 200 

50 25 30 RA/RB .8/.7 .4/.4 250 

50 50 63 RA .9 .5 350 

50 150 185 RT 1.15 .7 400 

M.F.D. Volts 
Work 

Volts 
Surge 

Type Length 
Inches 

Die. 
Inches 

Ripple 
ImA 

50 350 400 RT 1.90 .95 400 

50+50 350 400 RD 1.90 li 500 

100 10 12 RB .5 .4 200 

100 12 14 RA/RB .8/.7 .4/.4 300 

100 25 30 RA .9 .5 350 

100 50 63 RA 1.55 .5 350 

100 200 250 RT/R6 1.9/1.9 .95/11 lA 

100 350 400 R6 1.9 li lA 

200 350 400 R6 3.2 li lA 

250 12 14 RA/RB .9/.7 .5/.5 400 

250 25 30 RA/RB 1.15/ .6/ 500 

250 50 63 RA 1.9 .7 600 

500 6 8 RA 1.55 .5 600 

500 15 18 RA 1.15 .6 800 

500 25 30 RA/RB 1.55/ .7/ 800 

500 50 63 RA 1.9 .85 lA 

1000 15 18 RA 1.55 .7 lA 

1000 25 30 RA/RB 1.55/ ,85/ lA 

1000 50 63 RA 2.30 .95 1.5A 

1000 63 125 R6 1.90 It 1.5A 

1000 100 125 R6 3.20 li 1.5A 

2000 15 18 RA 1.90 .85 1.5 A 

2000 25 30 RA 1.90 .95 1.5A 

2000 35 45 R6 1.75 1 3/16 1.5A 

2000 50 63 R6 1.90 li 2A 

2200 63 80 R6 2.40 li 2A 

Deitron 
Cable Address; “DEITRONICS”, SYDNEY. ’Phone; ^4 

ELECTRONICS sum 
4-6 TAYLOR ST., TAYLOR SQUARE, DARLINGHURST, N.S.W., 2010 

102 ELECTRONICS Australia, November, 1969 



Deitron ELNA 
CARBON POTENTIOMETERS et 

I"'drj_32 J P I 

EZZZL a 

DE-VCU 

V 

DE-VGU 

Element — smooth low-noise .25 watts. 
Element—carefully bonded to phenolic base 
Switch — robust DPST 250V lA 
Each control sealed in individual plastic bag 
for dust-free protection and storage 

Rotational noise—less than 20mV. 
Voltage rating—1000 VAC (IMIN) 
Total rotation 300® 
Tapers -- Std. Aust “A” (Lin.) “C” (Log) 
Resist tolerance =b 20 p.c. 

Type STOCK RANGE OF VALUES Price ea 10-99 

DE.VCT TAB MTD. “A” Taper. Screw driver slot front and rear for easy access. 
500, IK, 2K, 3K, 5K, lOK, 20K, 25K, 50K, lOOK, 250K, 500K, IM, 2M, 2.5M, 3M, 5M. 50c 40c 

DE-VCU (“A”) 500, IK, 5K, lOK, 25K. 50K, lOOK, 250K, 500K, IM, 2M, 3M, 5M. 
CC”) IK, 5K, lOK, 25K, 50K, lOOK, 250K, 500K, IM, 2M, 500K Tap 40K, IM Tap 400K. 70c 50c 

DE-VCS STD 2.1/4” Bush mounted DPST Switch control (LOG ‘C’) 
IK, 5K, lOK, 25K, 50K, lOOK, 250K, 5C0K, IM, 2M, 500K Tap 40K, IM Tap 400K. 1.20 90c 

DEV6U (“A”) 2xl0K, 2x25K, 2x50K, 2xlOOK, 2x250K, 2x500K, 2xlM, 2x2M. 
(”C”) 2xl0K, 2x25K, 2x50K, 2xl00K, 2x250K, 2xlM, 2x2M. 2.50 1.80 

Tolerance (Cap.) 

Working voltage 
Test voltage 
Insulation resis (20®C) 
Temp, range 
Power factor 
Construction 

POLYESTER FILM CAPACITOR 

:: t 
± 10 p.c. 
lOOVDC (to .27Mfd) 
200VRC (from .27Mfd) 
2.5 X W.V. 
50,000 M. OHMS 
—25" to +85»C 
.8 p.c. Max. (1 kc) 
High grade tin foil 
Epoxy coating 

ML 

I 

-m~ VDCW B'* C" l>" D" Trade 10-99 Mh> WiT -T~ B-' ~ir P" "F" Trade 10-99 

.001 100 .2 .43 .1 .1 .014 10c 8c .039 100 .3 .5 .12 .24 .2 10c 8c 

.0015 100 .2 .43 .1 .1 .014 10c 8c .047 100 .35 .5 .15 .24 .02 12c 10c 

.0022 100 .2 .43 .1 .1 .014 10c 8c .056 100 .35 .5 .15 .24 .02 12c 10c 

.0033 100 .22 .43 .1 .1 .014 10c 8c .068 100 .35 .5 .2 .24 .02 12c 10c 

.0039 100 .22 .43 .1 .1 .014 10c 8c .082 100 .43 .5 .2 .26 .02 12c 10c 

.0047 100 .22 .43 .1 .1 .014 10c 8c .1 100 .43 .54 .25 .27 .02 15c 12c 

.0056 100 .22 .43 .1 .1 .014 10c 8c .15 100 .43 .54 .25 .27 .02 15c 12c 

.0068 100 .27 .43 .1 .1 .014 10c 8c .22 100 .6 .6 .25 .40 .025 15c 12c 

.0082 100 .27 .43 .1 .1 .014 lOc 8c .33 200 .76 .64 .3 .64 .03 18c 15c 

.01 100 .27 .48 .12 .2 .014 lOc 8c .39 200 .76 .66 .3 .64 .03 23c 20c 

.015 100 .27 .48 .12 .2 .014 10c 8c .47 200 .76 .68 .35 .64 .03 25c 22c 

.022 100 .3 .48 .12 .24 .014 10c 8c 1 200 1.1 .72 .4 .96 .03 35c 30c 

.033 100 .3 .48 .12 .24 .014 10c 8c 2 200 1.1 .88 .5 .96 .04 55c 45c 

Deitron 
Cable Address: “DEITRONICS”, SYDNEY. -Phone: 31.5439 

ELECTRONICS 3i«ii 
4-6 TAYLOR ST., TAYLOR SOUARE, DARLINGHURST. N.S.W., 2010 
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Beitron 

Deitron 

capstan 

Model No. STM 
12A 

STM 
12B 

STM 
12C 

STM 
12D 

STM 
16A 

STM 
16B 

STM 
16E 

STM 
16F 

STM 
24A 

STM STM 
24B 24C 

STM 
24D 

STM 
24E 

STM 
24F 

JC 
12A 

JC 
12C 

No Draws 

Drawer W” 

Drawer H” 

Drawer D” 

Post N.S.W 60c ea. 80c ea. $1.00 ea. 50c ea. 

Post 
InPstate 85c ea. $1.25 ea. $1.50 ea. 75c ea. 

TRADE 
PRICE $5.20 ea. $6.80 ea. $9.00 ea. $4.50 ea. $1.50 

Cable Address: “DEITRONICS”, SYDNEY. 

ELECTRONICS 
•p*- 31.5430 

31-6786 
4-6 TAYLOR ST., TAYLOR SQUARE, DARLINGHURST. N.S.W., 2010 

STACKMASTER 24A 
12iin wide x lOiin high x 6in deep, 

24 drawers each 2iin wide x 
Hin high x 5iin deep. 

STACKMASTER 12A 
12iin wide x 5iin high x 6in deep, 

12 drawers each 2iin wide x 
Uin high x 5iin deep. 

STACKMASTER 24F 
Drawers 5iin wide x 2iin high x 

5iin deep. 

To increase storage, 
additional tiers 
rrvailable for bofh 
sizes of Jiffy 
cabinets 

SINGLE TIER JS.4A 

STACKMASTER 16B 
Drawers 5iin wide x Uin high 

X 5iin deep. 

STACKMASTER 12C 
Drawers 2|in wide x 2in high x 

5iin deep. 

JIFFY 12C 
lUin wide x 5iin high x 6in deep 

8 drawers each lUin wide x 2in high x 
5iin deep 

JIFFY 12A 
lUin wide x 5iin high x 6in deep 

12 drawers each 2|in wide x Uin high 
X 5iin deep. 

Wrap-around frame with shelves • All cabinets finished in rustproof zincseal with grey enamel coating. _ ... _ _ _ __ 
tongued, slotted and spot-welded, • For ease of use, drawers hang open without falling out, because of back¬ 
stop on drawer and lip on cabinet. • Additional cabinets lock on securely by tongue and slot, • Resistant 
to breakage because made of toughened polystyrene. • Clear, easy to keep cleari 

STACKMASTER 16A 
12iin wide x 7iin high x 6in deep, 

16 drawers each 2iin wide x 
Uin high x 5iin deep. 
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Deitron University 

SPECIFICATIONS 

Model MVA-d yacuiim tube Voltmeter 
AC-DC Volts, 7 ranges to 1.5KV; P.P. volts, 7 
ranges to 4KV, DB (lmW-600) lOdb to plus 65db; 
ohms .2 to lOOOM. 

Trade Price $47>S0 (Post $1.2a, Interstate $1.80). 

Model Te»20D Signal GenerattMr 
7 Bands 120Kc-500Mc (6 Fundamental and 1 
Harmonic) Xtal Socket for: Self calibration or 
Marker Generator. 

Trade Price $41.40 (Post $1.20, Interstate $1.80). 

Model T£ 22D Audio Generator 
Sine 20cps-200Kcs. Square 20cps-150Kcs. Oumut 
volt 7V max. (IK imp). Freq. response plus 1.5db 
20cps-150Kcs. 

Trade Price $43>70 (Post $1>20, Interstate $1.80). 

Deitron 

Model UC-3 3” Oscilloscope 
Vertical lOOmV P.P./CM at IKc. Freq. Char. 
l.Scps to l.SMcs. Horizontal 900 MV P.P./CM 
(at IKc). Wide sweep 10 CPS-300Kcs. Continu¬ 
ously variable. 

Trade Price $115.00 (Post $2.00, Interstate $3.sa) 

Model MVA.7 High sensitivity VTVM 

AC volts lmV-300V 10 ranges db range —40 to 
—50db 10 ranges. Input impedance 10 meg. 
Accuracy 5cps. —1.2Mcs plus or minus 2db. 

Trade Price $51.75 (Post $1.00, Interstate $1.60). 

WRITE FOR FURTHER IMFORMATION. 

TECHNICAL SPECIFICATIONS 
Input 220/240V 50Hz. 
Output D.C. 7.75/1 IV over no load to 

full load current range. 
Output D.C. 5.6/7.75V over no load to 

full load current range. 
Ripple Voltage 6V Output 1.5 p.c. max. 
Ripple Voltage 9V Output 0.5 p.c. max. 
Dimensions 3’2ln x 2’2»n x 2in. 

Deitron 

MVA-d $47.50 TE-aOD $41.40 UC-J $115.00 TE.22D $43,70 MVA-7 $51.75 

Input Voltage 240 Volts 50 Hz 
Output Voltage 4.5V 6V. 7 5V 9V or 12V DC .by Selector 

plug Max Current 0 5A 
Protection Electronic Overload Protection 
Regulation Approx. 10% on 12V Range 

Approx. 5% on all other Ranges 
Ripple Less than 100 mV RMS. under alt 

conditions. 
Circuitry All silicon solid state. 
Sue 4 ins. wide by 2i ms. high x 5J ins. deep 
Weight 2 lbs. 7 ozs. 
Approval Approved by Electric Supply Authorities 

Price $21.45 Post $1.00. 
int. State $1.60. 

REGULATED POWER SUPPLY 
TYPE PS104 

AC ADAPTOR PS 82 AC ADAPTOR PS 64 

Provides unlimited operation of Battery op¬ 
erated Transistor Radios from 220/240V. 
A.C. Mains at negligible Power Cost. 
• 6or 9 Volt (Nominal Voltage) selected 

by external switch at a maximum cur¬ 
rent of 0.1 amps. 

• Double insulated for absolute safety. 
• Approved by Electric Supply Authorities. 
• Handsome ivory cabinet complete with 3- 

pin power point plug, and radio lead 
with plug. 

• Measures a compact 3^2in x 2^210 x 
2ins. 

• Suitable for any 6 or 9 Volt Battery 
Operated Transistor Equipment. 

Price $8.90 Post 60c. 
Int. State 90c. 

• Unlimited operation of Battery operated 
Transistor Equipment from 240 Volt AC 
Mains at negligible power cost. 

• Ideal for 6 or 9V Transistor Radios. 
Tape Recorders. Transistorised Small 
Amplifiers and Test Equipment. 

• Approved by Electric Supply Authorities. 

• Maximum Voltage limited to 8.75V or 
11V at low current to protect trans¬ 
istors and capacitors. 

• Filtered to ensure hum-free operation. 

• 6 or 9V (nominal voltage) selected by 
external switch (300mA)._ 

Cable Address; “DEITRONICS”, SYDNEY. ’Plwne: 

ELECTRONICS 
4-6 TAYLOR ST., TAYLOR SQUARE, DARLINGHURST. N.S.W., 2010 

Designed primarily for Tape Recorders 
where a regulated voltage supply is neces¬ 
sary to prevent speed variation with load 
changes. A versatile Power Supply with a 
range of ou^ut Voltages making it ideal 
for Design Testing and Repair of Trans¬ 
istor Radios, Amplifiers, Record Players, 
Test Equipment, etc. It is also eminently 
suitable for use in Schools. Universities, 
Government Departments and Industry. 

All types of transformers avail¬ 
able. For Electronics Australia 
projects etc. 

Write for further information 
on A & R Transformers. 

Price $14.09 Post 40c. 
Int. Stote 70c. 
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Deitron 
HIGH STABILITY INSULATED CRACKED - CARBON RESISTORS 70 deg. 

#1 

APPLICATION 
These resistors are for any application which requires 
a high degree of stability and accuracy in any climatic 
condition. The stability of carbon film resistors is far 
superior to that of carbon composition type resistors. 
They combine high stability, resistance to climatic 
conditions, very low noise level with small dimensions 
and reasonable price. These carbon film resistors are 
not liable to an appreciable resistance change when dip 
soldered. They are therefore very suitable for use in 
conjunction with printed wiring. 

RESISTANCE, TOLERANCE, POWER RATING 
The minimum and maximum resistance for each type 
is listed in Table 1. Tolerance is plus or minus 5% 
of the resistance on the unloaded state. The resistance 
values are scaled in the E12 series (12 values between 
1 and 10 viz; 1.0, 1.2, 1.5, 1.8, 2.2, 2.7, 3.3, 3.9, 4.7, 
5.6, 6.8, 8.2: the values can be multiplied by any in¬ 
tegral power of the 10). The power rating of each 
type is listed in Table 1. Full rated power is per¬ 
missible to an ambient temperature of 70 deg. centi¬ 
grade with a linear derating to zero at 150 deg. cent. 

TQOC HIGH CRACKED CARBON ±: 5% 

Type 
Watts 
70® C 

Watts 
400 c 

Volts 
Max. 

OHMS 
Min.-Max. L” D” Ll” Dl” Price 

Over 
100 

RJ .125W .25W 200V 10- IM .28” .08” 1.20” .02” 8c 5c 

5 c ^ RK .5W .75W 500V 10- lOM .40” .15” 1.20” .03” 8c 
RL IW 1.5W 750V 10- lOM .60” .24” 1.20” .03” lOc 7c 

u_LI"_» - L” -- Lr — 

i 

t 
Dl” T 

0" Figure 1 

Deitron 
EPOXY SILICON RECTIFIERS 

AND BRIDGE RECTIFIERS 
DIMENSIONS 

INCHES 

I— 05^ D<e '•nwf.s 

L^_ 
=R 

1 

.J- 
ACTUAL SIZE 

Type PIV (V) I (250C) Rev. I Length Width Diam. Thick Price 10-99 

EM4005/SD-05 50v lA 5uA .23” .12” 35c 25c 

EM401/SD-1 lOOv lA 5uA .23” .12” 38c 27c 

EM402/SD-2 200v lA 5uA .23” .12” 40c 30c 

EM404/SD-4 400v lA 5uA .23” .12” 48c 35c 

EM406 600v lA 5uA .23” .12” 62c 55c 

EM408 800v lA 5uA .23” .12” 80c 70c 

EM410 lOOOv lA 5uA .23” .12” $1.10 90c 

BRIDGE MBl lOOv 2A 5uA .6” .6” .22” $1.85 $1.50 

” MB2 200v 2A 5uA .6” .6” .22” $1.95 $1.75 

” MB3 300v 2A 5uA .6” .6” .22” $2.15 $1.90 

” MB4 400v 2A 5uA .6” .6” .22” $2.25 $2.00 

” MB6 600v 2A 5uA .6” .6” .22” $2.85 $2.50 

” MB8 800v 2A 5uA .6” .6” .22” $3.57 $3.25 

„ MBIO lOOOv 2A 5uA .6” .6” .22” $4.70 $4.20 

Deitron 
Cable Address: “DEITRONICS”, SYDNEY. 

ELECTRONICS 
Phone: 

31 
-5430 
6786 

4-6 TAYLOR ST., TAYLOR SQUARE, DARLINGHURST, N S W., 2010 
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Deitron 
Cable Address: “DEITRONICS”, SYDNEY. ’Phone: 54 

ELECTRONICS lr«» 
4-6 TAYLOR ST., TAYLOR SQUARE, DARLINGHURST. N.S.W., 2010 

FERRITE RODS o: 

Type D W Postage Price Type D W Postage Price 
DE-FR-100-8 100 10c 90c DE-FR 140 15 10c $1.25 
DE-FR-120-8 120 10c $1.00 DE-FR 140 12 10c $1.00 
DE-FR-120-10 120 10 10c $1.00 DE-FR 55 13 10c 90c 

DE-FR-140-10 140 10 10c $1.15 DE-FR 60 13 10c 90c 

DE-FR-160-10 160 10 10c $1.25 DE-FR 50 14 10c 90c 

DE-FR-180-10 180 10 10c $1.40 

DE-FR-200-10 200 10 10c $1.60 

i 
IF (455 KHz) CC 

1 Collector 

1 fllB Power 
■jH supply 

1 Neutral 

in 

i<> 

.s 

*o<J 

-^Ue 

Bias 

Base 

• Start, of winding 

Type L W Primary 
Z 

Secondary 
Z Price 

DE-lFT-10-10-1 10 10 50K 500 oHm $1.00 
DE-lFT-10-10-2 10 10 30K 500 oHm $1.00 
DE-lFr-10-10-3 10 10 20K 5K oHm $1.00 
DE-lFT-7-7-1 7 7 50K 500 oHm $1.00 
DE-lFT-7-7-2 7 7 30K 500 oHm $1.00 
DE-lFT.7-7-3 7 7 20K 5K $1.00 

MINIATURE SPEAKERS 
1 

Type Size Voice 
Coil Power Postage Price 

DE-S-2-8 2” 8 oHm .100 mW 10c 2.00 

DE-S-2i-8 ir 8 oHm 200 mW 10c 2.00 
DE-S-2i-8 21’- 8 oHm 300 mW 10c 2.50 
DE-S-2i-8 ir 8 oHm 300 mW 10c 2.50 
DE-S-3-8 3” 8 oHm 500 mW 10c 3.00 
DE-S-3i-8 3r 8 oHm 500 mW lOc 3.25 
DE-S-4-8 4” 8 oHm 800 mW 10c 3.50 

PLUGS AND SOCKETS 

Plugs Price Sockets Price 

DE-DP-2 2 pin din 35c DE-DS-2 2 pin din 25c 
DE-DP-3 3 pin din 35c DE-DS-3 3 pin din 25c 
DE-DP-5 5 pin din 40c DE-DS-5 5 pin din 30c 
DE-P-3 3.5 m/m 20c DE-J-3 3.5 m/m 15c 

DE-P-4 chrome 
phone 50c DE-J-4 phone 30c 

DE-BP-1 Banana 15c DE-BS-1 Banana 15c 

PVC TUNING GANGS 

TVP« 

DE-PVC-2Z 
DE-PVC-2X 
DE-PVC-2JT 
DE-PVC-2J 
DE-PVC-2R 
DE-PVC-3R 

16 
20 
25 
25 
30 
30 

16 
20 
25 
25 
30 
30 

11 

12 
18 
15 
19 
28 

No. Of 
Gangs Ok e 

zh-e 
Capacitance 

126 pf 426 pf 
142 pf - 60 pf 
270 pf 1 270 pf 
270 pf - 270 pf 
335 pf > 335 pf 
^35Df 335pf 335pf 

2-50 
2-00 
2-80 
2.50 
3.00 
3.60 

BATTERY CARRIERS 

m 

Type 
DE-BC-2S 
DE-BC-4S 

DE-BC-4SL 

DE-BC-6S 
DE-BC-8S 

Batteries 
2 X UM3 
4 X UM3 
long type 
4 x UM3 
6 X UM3 
8 X UM3 

Price 

60c 
40c 

50c 

80c 
$1.00 

MINIATURE VOLUME CONTROLS 

TYPE 

DE-VC-1 
DE-VC-3 
DE-VC-4 

DE-VC-2 

DE-VC-5 
DE-VC-6 

RESIST¬ 
ANCE 

5K 
5K 
5K 

5K 

5K 
5K 

DIA¬ 
METER 

16mm 

12mm 
10mm 

16mm 

16mm 
16mm 

USE 

Universal 
Universal 

Universal 
National 

Type 
Sharp Type 

Universal 

PRICE 

35c 
40c 
55c 

40c 

55c 
55c 

Deitron 
31-5430 
31-6786 

4-6 TAYLOR ST., TAYLOR SQUARE, DARLINGHURST, N.S.W., 2010 

Cable Address: “DEITRONICS”, SYDNEY. 

ELECTRONICS 
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20,000 OHM/VOLT OC 
10.000 OHM/VOLT AC 

D.C.V. DC Volts: 
0-2.5. 0-10. 0-50. 
0-250, 0-500. 0-5k. 

A.C.V. AC Volts: 
0-10. 0-50. 0-250. 

0-500. 0-1 k. 
O.C.A. DC Amperes: 

0-0.05m. 0-5m. 
O-SOm. O-SOOm. 

Ohms: 
0-12k. 0-120k. 
0-1.2M. 0-12M(60) 

db Decibel: 
—20 to plus 62db. 

$14.95 
Postoge 50c. Interstote 90c 

$4.50 

SIGNALS 

SYDNEY 
SERVICE 
STATION 

TO BONDI 

Deitron 

Cable Address: “DEITRONICS”, SYDNEY. ’Phone; 31 

ELECTRONICS 31 6786 
4-6 TAYLOR ST., TAYLOR SQUARE. DARLINGHURST. N.S.W., 2010 

DE-MVA-4 DE-MVA-100 

Cable Address: “DEITRONICS”, SYDNEY. ’Phone: 34 

ELECTRONICS 
4-6 TAYLOR ST., TAYLOR SQUARE, DARLINGHURST, N.S.W., 2010 

DE-200H 

2.5-10-50-250-1000 (20 Kfi/V) 
2.5-10-50-250-1000 ( 8 KO/V) 
50 uA-2.5 mA-25 mA-250 mA 

lOK-lOOK-lM-lOM 
-20/0/-f22.-|-22/-f36 - 
±3% for D.C. ± 4% for A.C. 
3 X 1.5 V 
6” X 4-3/16’" X 2r 
1.34 lbs. 

Price $15.50 
Postage: 55c Interstate; 85c 

0.5-2.5-10-50-250-500-1000 (1 OOKtt/V) 
2.5-10-50-250-1000 
10 uA-250 uA-2.5 mA-25 mA-250 mA-lOA 
O-lOA 
20K-200K-2M-200M 
-20/0/-}-62 
±3% for D.C. ± 4% for A.C. 
2 X 1.5V -f 1 X 22.5V 
7” X 51” X 3” 
3 lbs. 

Price $39.50 
Postage: 60c Interstate; 90o 

DE-CT-500 
DE-500 
SIGNAL 
TRACER 

DE-250B 
SIGNAL 

INJECTOR 

$5.50 

SIGNAL TRACER 
DE.350 

GAIN 
Over 70db (variable). 

ATTENUATION 
0—~20, 0 40. 0——60db. 

INPUT IMPEDANCE 
AF over 70K ohms. 
RF over 100K ohms. 

OUTPUT IMPEDANCE 
8 Ohms. (Ext Speaker.) 
600 ohms unbalanced at output socket. 

FREQUENCY RESPONSE 
3db points, 700 cycles—100 Kiiocvcles. 

SIZE 
S^sin (length), S^ain (width), 234in 
(depth). 

$27.50 Post 60e Int. 90e 

D.C.V. : 5-25-50-250-500-2.5K (20KSVV) 
A.C.V. : 10-50-100-500-1000 (lOKO/V) 
D.C.A. : 50 uA-2.5 mA-250 mA 
A.C.A. 
Ohms ’ : 0.6K — 6M 
db : -20/0/+22 
Accuracy : ± 3% for D.C. ± 4% for A.C. 
Battery : 1 x 1.5 V 
Size : 41” x 31” x 11” 
Weight : 10 oz. 

Price $11.50 
Postage: 50c Interstate; 80c 

Deitron 
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lOOW-Plus GUITAR LOUDSPEAKER SYSTEMS 
The information in this article should be of interest to read¬ 
ers who have an ambition to own and operate an electric 
guitar system in the 1 OO-watts-plus class. Loudspeakers to 
handle power of this order are not cheap — but they are 

available. 

With the ever-increasing popularity 
of musical instruments relying on elec¬ 
tronic amplification, there has come a 
demand for progressively higher orders 
of audio power output. Manufacturers 
of power amplifiers have had to meet 
this but, more particularly, it has posed 
a tremendous challenge for those con¬ 
cerned with the manufacture of loud¬ 
speakers. 

There is a reason for this. 
If an operator tries to obtain from 

an amplifier more power than it is 
capable of delivering, it overloads and 
produces distortion so unpleasant that 
the operator is forced to reduce the 
level. Very rarely does the amplifier 
suffer any damage from the treatment. 

However, if a loudspeaker system is 
operated at more than an advisable 
level, the onset of distortion is not 
nearly so abrupt or so obvious. The 
system may therefore be operated for 
a significant time at a level which will 
ultimately produce physical damage to 
the voice coil and/or cone system. 
When this happens, often quite sud¬ 
denly, the loudspeaker has simply been 
“wrecked” and only complete repro¬ 
cessing can put it right a,gain. 

Because loudspeaker systems capable 
of handling very large amounts of 
audio power are necessarily bulky, 
heavy and costly, there is a very com¬ 
mon tendency for performers to use 
systems at or above their nominal safe 
power handling capacity. The result is 
that loudspeaker system failure is a 
fairly familiar occurrence, particularly 
among “pop” groups playing to large, 
noisy audiences. 

As recently as August last, we made 
a number of suggestions involving 
available 12-inch loudspeakers and 
combinations of loudspeakers which 
could be mounted in enclosures to 
cope with the 50 to 60 watts (RMS) 
available from our own Playmaster 
guitar amplifiers. 

For those who may require a loud¬ 
speaker system to operate at a sub¬ 
stantially higher power level than this, 
the availability in Australia of high- 
powered music-system loudspeakers by 
J. B. Lansing will be of special interest. 
While there are a number of loud¬ 
speakers in the range, the two which 
are of particular interest are the 15- 
inch units: type D130F, a general- 
purpose loudspeaker and type D140F, 
with accent on bass and performance. 

The manufacturer’s literature 
claims that the loudspeakers are easilv 
capable of coping with 75 RMS watts 
and, presumably under properly baff¬ 
led conditions, have absorbed up to 
250 watts RMS without damage or 
distortion. The Australian distributors, 
Auriema (Australasia) Ptv. Ltd., nor¬ 
mally refer to them as 100-watt units. 

In addition to boasting a high power 
handling capacity, the loudspeakers 
have very large magnets and edge- 

wound strip voice coils, ensuring high 
power sensitivity. 

The manufacturers suggest that, for 
optimum performance, the D130F and 
D140F loudspeakers should be mount¬ 
ed in an enclosure with an internal 
volume of not less than 4.5 cubic feet. 
If it can be of 6 cubic feet or more, 
so much the better. With multiple loud¬ 
speakers, the volume should ideally be 
proportionately increased. 

While very large enclosures may be 
practical for fixed installations, as for 
an electronic organ, they are not very 
practical for portable work. Appreciat¬ 
ing this and also the low- 
frequency limit of guitars and other 
portable instruments, J.B.L. have sug¬ 
gested vented enclosures of much 
smaller dimensions for their D130F and 
D140F loudspeakers. 

The general observations on cabinet 
work which follow and the specific de¬ 
signs are taken from literature issued 
by the J.B. Lansing Company. The 
material should be of prime interest to 
those who have a requirement for a 
loudspeaker system to handle an out¬ 
put in the range 100 to 200 watts 
RMS. Even with lower-powered ampli¬ 
fiers, such a loudspeaker system could 
be attractive; because of good 

efficiency, sound output for a given in¬ 
put would be high and there would 
be no danger of loudspeaker overload 
or damage. 

The cabinet for a high-power system 
must be well built and all joints should 
be true and tight. Lock-mitre joints 
glued under clamps are ideal if access 
is available to the necessary milling 
machine^. 

All joints should be reinforced with 
glued blocks running the entire length 
of the joint and screwed at 4-inch inter¬ 
vals to each surface to ensure an air¬ 
tight cabinet. Small leaks can intro¬ 
duce objectionable whistles and hisses 
and, in the aggregate, affect the bass re¬ 
sponse by negating efforts to seal the 
enclosure (where this is intended) or 
by adding to the effective area of the 
vent. 

All panels larger than 15in x 20in 
should have lin x 3 in braces glued on 
edge every 10 inches and secured by 
screws. If the extra weight can be 
tolerated and the effect allowed for 
on internal volume, the cleats can be 
increased with advantage to 2in x 4in, 
particularly with large panels. Repro¬ 
duction of bass notes benefits from rigid 
enclosure construction. 

Because the baffle panel tends to be 
weakened by the cutouts, it should be 
braced regardless of its size. Needless 
to say, the braces should be located so 
as not to interfere with the mounting 
of the loudspeaker(s) or the proper 
functioning of the vent. 

The enclosure should be constructed 
from material not less than f-inch 

16-3/8" PCD 14-1/4" DIA. 

Suggested design and dimensions for an enclosure to suit a JBL 
D130F or a D140F loudspeaker. Note the different port sizes. The 
dimensions assume the use of ^4nch panels. If thicker panels are used, 
the external dimensions must be increased to maintain the same 

internal volume. 
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R.C.S. SPECIALS 
NEW IMPROVED 

30 WAH 
f NOMINAL 

54w MAX. 

12v Ail Transistor 
P. A. AMPLIFIER 

WIRED READY TO OPERATE 
15 ohm output. No. 591D . . . . $62 
125. 250. 500 ohm. 592D .. .. $62 
Dimensions; 6'2ln. w. x 3^4ln. h x 
S^aln. d. For 240V. oP. $33 extra. 

10 WATT P.A, 
inputs 5 MV and 100 MV lOw R.M.S. 
at 1%. Frequency 40cy.—30Kc. For use 
with 1 4 ohm, 2 8 ohm or 4 16 ohm 
speakers in parallel. Same cabinet and 
dimensions as 30w above, compiete with 
240v power supply. 
Wired and tested. No. 485 . . $40 

Freight extra in both cases. 

|{.C.S. COMPIETE 
DO-ITYOURSELF 

Kin 
Peak reception, 
iow price. No ex¬ 
pensive test equip, 
ment. Everything 
fits. 1964 RF 
Transports ' 7. 

Complete kit — No. 640 .... $43.50 
Portable car radio, identical to 640 
above, plus extra switch and car coll. 
etc. No. 642 .$46.00 
(Write for booklet on 640 and 642.) 

Postage $1. 

NEW TRANSISTOR PREAMP KIT 

SIZE 3 X 2 X lin. 2 req, for Stereo. 
LOW IMP. Input 2 trans. 672C S6.S0 
Wired ready for use. 672D . . $8.00 
HIGH IMP. 2 tran. 680C . . $6.50 
Wired ready for use. 680D . . $8.00 
HIGH IMP. silicon 3 tran^ 682C $8.00 
Wired ready for use, 68^0 . . $9.50 

H 
stages, adjustable aerial 

HI-FI BROADCAST 
TUNER UNIT 4 

TRANSISTORS — HI 
SENSITIVITY. 

R.F. mixer, I.F., pwr. dec 
coupling. Compiete as iUust.. «..w 
dial, knobs and switch pot No. 474D. $31. Postage $1. 

WHISTLE FILTER for above set for 8Kc band width (can 
be altered to 9. 10 or IIKc). No. 128. $4. Post 10c. 

PRINTED CIRCUITS 
For all R. and H., E.A., Muilard. Philips and other designs. 
Clearly coded. White letters and numbers, easy assembly 
and service, polished and resined for easy soldering. With 
blueprint parts list. 
SPECIALS: To your drawing — write for particulars ana 
drafting aids. 

New Printed Circuits 
726 3x3orl0x10w 

stereo 68/A8 . . $2.80 
736 B/C tuner EA 

69/TS.$2.50 
727 E and A wide band, 

tuner 68/8T . . . . $3.20 
728 Audio osc.. EA 

68-09  $3.20 
718 Muilard main 
amp..$2.50 

Number Recent Designs 
722 Muilard pre-amp. $3.00 
725 Protected supply $2.50 
734 EA 69 01 gold p. 
organ.$5.00 

709 Pre-amp. 67-P5 $2.50 
684 Pre-amp 65-PI 0 $2.50 
737 AWA 10/25W amp 

$2.50 
740 Crystal clock 68-1OCL ts.oo 

r -- 741 Guitar amp 69 PS $3.00 

Immediate dispatch. Postage 10c. 

IOW STEREO 
MULLARD 10 x 10 

watts R.M.S. 
With output transistor PROTECTION. Frequency response 
40cy. to 30Kc. Distortion 0.5%. Treble, bass, boost 20DB 
Compiete kit of parts No. 480C.$74.00 
Wired and tested No. 480D.$79.00 
With hl-fl tuner and whistle filter. $35 extra. Freight extra. 
Write for brochure. For special Sat. demo, ring 59-6550. 

MAGNETIC STEREO PRE-AMP 
In 5Mv out 250Mv. Bass and --- ——■ 
treble 20D.B. No. 724C $29 
Wired ready for use . . $31 

Postage 30c each. 
For crystal ceramic 

No. 722D.$27 

{Ui 

TRANSFORMER 
Tap 6v and 9v D.C. at 
100 milliamps. 

Filter, condensers, rectifier, resistor, 

case, etc. $6.50. Post 10c. 

PERSONAL PORTABLES 
2 TRANSISTORS 

Range 30 miles. 
200 with short 
aerial and earth. | 
Earpiece only, no 

speaker. 
Do-it-yourself kit. 
No. 666C . $9.00 

Postage 20c. | 

1 TRANSISTOR — 1 DIODE 
593C Do-lt-yourself kit. $5. Post 10c. 

DIAL KITS SCALE GOLD WITH 
WHITE LETTERS. 
Size 63« X 23sln. 

• No. 459 to match 300 pf gang. 
Price.$4.50 

• No. 461 to match 200 pf gang. 
Price.$4.50 

Post 20c. 

NEW AUDIO AMPLIFIER 
4 transistors. 
^2 or 1 watt. 
Small size, cabi¬ 
net 3ln X 2in x 
lin Plastic. 
Suitable crystal 
P./up. Inter¬ 
com.. micro- 
phone. radio, 
etc. (9 volt.) 

DO-IT-YOURSELF KIT 665. $10 (Post 
10c). Wired ready for use 665D $11.50. 

COILS & IF's 455 Kc 
Aer, R.F., OSC. and IF’s . . $1.80 ea. 
Ferrite Aer.$2 
No. 255 Universal tape OSC. Coil $6 
Postage lOc. Write for details and price. 

Postage 10c each. Write for data. R.C.S. 
Order by Mall Order, Postal Note or Money Order (add post.), direct to — 

RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W., 587-3491, 587-5385 

/ 

A NEW, PRECISION MADE TONE 
ARM-THE GRACE MODEL G-545 

Although they’ve been available only a few months, Grace tone arms are already 
prized by the audio enthusiast. This new model, the G545, is a winner ... it 
will track down to i gram with suitable cartridges and features a gimbal type 
gyroscopic bearing system. An ultra light weight head shell is supplied . . . 
and the new arm shape reduces tracking error to the point where this factor 
may be disregarded. 

The main counter balance weight is divided Into two for easier, more precise 
balancing. Sub-weight adjustment sets stylus pressures from 0 to 3 grams. 
The arm accepts all Ortofon/SME type headshells without modification and all 
''New Generation” cartridges. Tracking ability of this fine tone arm is best 
demonstrated with stylus pressures below one gram. Ask for an EMQ or call at 
Encel Stereo Centres in Melbourne or Sydney for a demonstration. 

TOP PERFORMING 
GRACE STEREO 

CARTRIDGES 
Model F-8M. With an output of 7 mV. and 
a frequency response of 5-35,000 Hz., the 
Grace F-8M stereo cartridge tracks down 
to ’2 gram—recommended stylus pressure 
being '2-2^2 grams. An elliptical diamond 
stylus 0.2 X 0.8 mil. is standard equip¬ 
ment. tip mass is 0.75 m/grams and total 
cartridge weight is only 6^2 TA 
grams. Cross talk is less than 
—30 dB. at 1 kHz. Inc. S.-Tax 

MODEL F-8L. Output of this fine pro¬ 
fessional standard stereo cartridge is 5 
mV. and frequency response 5-35,000 Hz. 
An elliptical diamond stylus is standard 
equipment (0.2 x 0.8 mil.)); the stylus is 
easily changed. Cross talk is less than 
—30 dB. at 1 kHz. Stylus pressure re¬ 
commended Is ’2-212 grams. CA 
Total weight of the cartridge jjy.jU 
is 6’2 grams. Inc. Sates-Tax. 

MODEL F-8C. The frequency response of 
this new Grace cartridge is 20-25.000 Hz. 
and output Is 5 mV. Recommended stylus 
pressure Is ’2-1’2 grams, cross talk is less 
than —30 dB. at 1 kHz. Tip mass Is 
0.55 m/grams; the elliptical diamond stylus 
measures 0.2 x 0.8 mil. Musi- & JA fA 
cal performance is quite out- 
standing. Inc. Sales-Tax. 

L ■■ hHI ■_431 Bridge Rd.. Richmond, Victoria 3121. Tel. 42 3762. 

^■■B ■■■ Sydney Ground Floor, 2SM Building. 

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

PXY. LTD. Australia’s Greatest Hi-Fi Centre •wh.i.j.ier. -Trade iw accepted 
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14-1/4" DIA. 16-3/8" PCD 

Suggested design and dimensions for an enclosure to house Wo JBL 
type D130F or D140F loudspeakers. Note that three braces are spec¬ 
ified, Wo on the rear panel and one on the front panel between the 
loudspeakers. The diagram assumes that the loudspeakers are mounted 

on the face of the baffle with clamps. 

thick, either plywood or particle 
board. While specific dimensions are 
given in the accompanying drawings, 
the proportions may be varied if de- 
sired, provided the internal volume re¬ 
mains the same. It is desirable, how¬ 
ever, that no dimension be more than 
about three times any other dimension. 
An enclosure measuring 12in x 24in x 
48iii would not satisfy this stipulation. 

Portion of the internal surface area 
of the enclosure should be lined with 
a soft, fluffy, absorbent material. The 
exact amount and placement of the 
acoustic damping material can be varied 
to give the degree of mid-range bright¬ 
ness that is required. The less padding 
used, the brighter and more “live” will 
be the mid-range. The usual practice is 
to cover half the internal surfaces so 
that a padded wall faces an unpadded 
wall. The lining can be attached to the 
cabinet walls by using spots of glue, 
upholstery tacks or staples. If there is 
any danger of the padding not staying 
in place, it can be held lightly under 
muslin pinned with upholstery tacks 
to the cabinet walls. 

Ordinary 1-inch acoustic glass wool 
is quite effective as a damping medium 
but other soft, fluffy, absorbent mater¬ 
ial will do equally well, such as Inner- 
bond, bonded Courtelle, etc. These can 
be purchased from the larger hi-fi deal¬ 
ers. We do not recommend absorbent 
building board, foam rubber, foam 
plastic, rock wool, acoustic tile, cork, 
cotton, rubberised rug padding, under¬ 
felt or other semi-solid material. 

Where more than one loudspeaker is 
used, they should be connected in 
parallel and in phase, so that both 
cones move in the same direction at 
the same time. This will normally in¬ 
volve connecting the energising leads 
from the amplifier to one loudspeaker 
and then extending the leads so that 
each one connects also to the corres¬ 
ponding terminal on the second loud¬ 
speaker. 

The leads should be taken out of the 
cabinet through snugly fitting holes, 
or via terminds or a connector which 
provides an airtight seal. If this pre¬ 
caution is not taken, air leakage may 
produce an objectionable hiss or 
whistle. 

It is desirable to mount the D130F 
or D140F loudspeakers from the front 
of the baffle using an MAI5 mounting 
kit, which consists of four small cast 
clamps and a gasket. Mounting the 
loudspeaker(s) in this fashion Slows 
the baffle to be glued permanently in 
place. (The MAI5 mounting kit is 
available from the Australian dis¬ 
tributors). 

If, for any reason, rear mounting is 
preferred, the baffle must be remov¬ 
able. It is essential that it fit snugly 
in place and be held by stout screws 
not more than 6 inches apart. Note 
that, for rear mounting, the baffle 
opening must be reduced to 13i inches. 

Note that the plans provide for the 
grille cloth to be supported on a separ¬ 
ate removable frame. It should have 
as open a weave as possible and be 
stretched tightly enough to ensure that 
it will not flap against the baffle of the 
loudspeaker frame at any level of 
sound reproduction. If the cloth does 
touch another surface, it will produce 
a loud buzz and adversely colour the 
reproduction quality. 

Before fixing the grille in place, the 
enclosure can be tested under high- 

power conditions for rattles, buzzes, 
whistles, etc. While the system 
is operating at high volume, run a hand 
over every surface of the cabinet, not¬ 
ing any areas which seem to be vibrat¬ 
ing noticeably as a distinct area. In 
some cases, it may be necessary to 
install additional bracing to hold the 
sector more rigid. 

While the cone of a high-powered 
loudspeaker, particularly that of the 
D140F woofer, may travel from i- 
inch to i-inch peak to peak with heavy 
drive, it is desirable that the suspension 
not be stressed unnecessarily. 

Needless stress can be occasioned if 
the loudspeaker is driven hard without 
a baffle, or when mounted in a baffle 

that contains large panel areas capable 
of flexing. 

Cone excursion can be aggravated 
by low frequency instability in the 
amplifier, causing the cone to be 
“pumped** while it is simultaneously 
trying to reproduce very low 
frequencies. Careless use of bass boost 
can increase any tendency to low 
frequency feedback and instability, 
driving the cone at a rate too low to be 
heard and contributing nothing to the 
reproduction of actual musical frequen¬ 
cies. 

Australian Distributors for J. B. 
Lansing loudspeakers are Auriema 
(Australasia) Pty. Ltd., 443 Kent St., 
Sydney, 2000.) B 

GE Semiconductor Devices 
Available through leading radio stores in all states 

Revised prices for American types 
SC50D Triac I5A .. $10.09 
SC 14ID .. (Plastic) 6A 3.64 

2N2I60 U.J.T. $2.49 
2N2646   1.79 
2N2647   4.92 
AI5D Diode 3A/400V 1.82 
DI3TI P.U.J.T. 1.59 
DI3T2 .. 3.31 
CI06BI S.C.R. 200V 2.36 
CI06FI „ 50V.. 1.95 
CI06YI „ 30V.. 1.70 
C20D 7.4A/400V 5.15 
SC40D Triac 6A __ 6.65 
SC45D „ lOA .. 8.60 

tax 

SCI46D „ lOA 4.69 
ST2 or ER900 Diac .. 1.22 
PA230 I.C. 800 mw Amp. 3.67 
PA222 „ IW Amp. .. 9.29 
PA237 „ 2W Amp. .. 6.44 
PA246 I.C. 5W Amp. 9.09 
TD7I7 Tunnel Diode 2.39 
3N84 S.C.S. 3.47 
PA40 8A/400V Bridge 5.88 
PB40 25A/400 .. . . 9.10 

All prices include soles tax ond postage within Australia 

Distributors: WATKIN WYNNE PTY. LTD. 
32 Falcon Street, CROWS NEST, N.S.W. 2065. Phone 43-1912 43-2107 
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FORUIVI 

The incredible Ovshinsky affair 

The Australian electronics industry has had its share of 
controversy, but nothing like the affair that blew up in the 
U.S.A. last November^ raged for a time, and has been sim¬ 
mering below the surface ever since. From the numerous 
reports which have been written on the "'Ovshinsky Affair" 
we have chosen the following as being a complete and 
factual summary of the events which surround the contro¬ 

versy and the subsequent reactions.* 

The article, by James Lydon, is pre¬ 
sented here by arrangement with 
“Electronics Illustrated.” The story 
goes: 

If you have it, flaunt it. So say the 
advertising experts. Stanford R. Ovshin¬ 
sky isn’t the most humble person 
around in the scientific community to¬ 
day, but why should he be. He may 
have one of the best things going in 
semiconductor electronics. Then again, 
he may not. Even the professionals 
are undeddcd at this moment. 

Mr Ovshinsky is the author of sev¬ 
eral papers on glassy semiconductors 
—also called Ovonic devices— 
—that exhibit what he has 
termed the Ovshinsky Effect. The 
big guns in the semiconductor 
industry (Bell Labs, RCA, Texas 
Instruments, etc.) have been working 
on glass devices off and on since the 
early 60s but Ovshinsky seems to be 
the first to have made a full-time 
thing of it. Now that he has announced 
the Ovshinsky Effect and its future 
applications, many people in the scien¬ 
tific and technical-press communities 
are mad at him for not telling it like 
they think it really is. 

Glass semiconductors differ from the 
silicon and germanium materiials you 
are familiar with. Silicon and germa¬ 
nium are crystalline substances which 
provide an abundance or lack of elec¬ 
trons at positive-negative junctions. 
Current flows according to the bias 
placed on the junction. Glass semi¬ 
conductors, however, are amorphous 
(disordered) materials. They exhibit a 
high resistance to applied signals until 
a critical voltage (dependent on the 
design) appears at the two terminals of 
the ^ass layer; at this point resistance 
practically disappears. Thus, an Ovonic 
device acts like a semiconductor switch. 
You turn it on or off by applying the 
correct voltage. Also, the devices are 
said to be unaffected by radiation— 

tHiitimiiiiiiiiitininiitMiituiniiiiiiiitit 

* Reprinted from '‘Electronics Illust¬ 
rated Magazine.” Copyright 1969 by 
Fawcett Publications, Inc. 

a possible point of interest for the 
military. 

Problem is, glass semiconductors 
work according to little known prin¬ 
ciples so the’ whole thing is highly 
theoretical. The technology of amor¬ 
phous materials is not fully understood 
(crystal growers, take note!) and it is 
impossible to reproduce stable devices 
with any uniformity. This puts the 
Ovshinsky Effect back in time to when 
the transistor was still suffering grow¬ 
ing pains. At the moment many ex¬ 
perts are disenchanted with Ovonics. 
Its sudden presentation to the Press 
on Friday, November 8, 1968, had a 
lot to do with this state of affairs. 

Presentation is the key word. These 
days, how you sell an item is just as 
important as the worth of your pro¬ 
duct. Part of this hectic scene is the 
Press kit. Between pieces of glossy 
cardboard bearing a company’s name, 
reams of data sheets, photographs and 

Stanford R. Ovshinsky, self- 
educated inventor who claimed 
a major scientific breakthrough 
with his ^'Ovshinsky Effect” 

other miscellaneous and sundry items 
are stuffed until the folder will hold 
no more. 

Such was the package that greeted 
a few technically unprepared reporters 
at the November 8 Press conference 
sponsored by Energy Conversion De¬ 
vices, Inc., the company headed by 
Mir Ovshinsky. Since only 11 of 25 
reporters invited from the consumer 
Press showed up, remaining Press kits 
were mailed to publications selected 
with great care. 

When scientists at Bell Telephone 
Labs picked up a copy of the “New 
York Times” on the following Mon¬ 
day (Veteran’s Day and a public holi¬ 
day in the U.S.A.), they were probably 
mesmerised by a three-column head¬ 
line on the front page which heralded 
a new era in physics. 

According to the “Times” story, the 
phenomenon whereby glass becomes a 
semiconductoir was called the Ovshinsky 
Effect; and it had thus far yielded 
switches, computer memories and thin- 
film semiconductors, the latter having 
been heretofore considered impossible 
in the industry. These Ovonic devices 
were termed a breakthrough in a 
new branch of physics that would 
make possible a whole new line of 
ultra-miniature gizmos—desk-top com¬ 
puters, flat TV sets you can hang on 
your wall, ultra-fast switches, every¬ 
thing for a better world. 

Shades of Shockley! The Bell scien¬ 
tists probably recalled that the an¬ 
nouncement of their transistor some 
20 years ago got a mere four inches 
of space on the inside pages of the 
“Times.” And the transistor effect was 
hot news at the time. 

In Washington, one could imagine 
Russian diplomats scanning the front 
page of the* “Washington Post” for 
news of the Paris peace talks. You 
guessed it! They read still another 
angle on the same story — a glass 
mini-switch had been announced at a 
Press conference in Troy, Michigan. 
This story implied that the new device 
was a forerunner of a revolution in 
electronics similar to that started by 
the transistor. It probably appeared to 
the Russians and some other foreign 
diplomats that the Americans had again 
widened the technology gap. 

On Wall Street the quiet of the 
holiday was shattered by a banner 
headline in the esteemed “Wall Street 
Journal” which pulled ireaders into a 
Story announcing cheap, easy-to-make 
glass versions of transistors. Invest¬ 
ment brokers, mutual fund managers, 
bank clerks and elevator operators 
underlined the name of Energy Con¬ 
version Devices and started a telephone 
marathon that would last well into the 
week. Indeed, the one-two punch of 
the “Times” and “W.S.J.” stories was 
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enough to drop the stock values of 
every major semi-conductor manu¬ 
facturer when the exchanges opened 
the following day. 

Throughout the country the story 
of the new science was told by the 11 
odd reporters who had been among the 
select group at the Troy Press parley. 
The “Boston Globe,” aiming for the 
egghead community of the Massachu¬ 
setts Institute of Technology, and 
Harvard, proclaimed that Ovshinsky 
bad made a discovery “missed by the 
world’s great industrial laboratories 
and university physicists.” Filled with 
pride, the' “Detroit News” sounded off 
with “Troy Ovonics Inventor Eyed for 
Nobel Prize.” Finally, suburban 
America was filled in by the Asso¬ 
ciated Press which put the story on its 
wire. 

Only a monetary crisis in France 
could knock the story off the front 
pages of the Paris “Herald;” yet it 
had no trouble biting a good swatch 
of newsprint inside. The “Herald” 
picked up the ‘Times” story and ran 
it whole — the Ovshinsky effect had 
become a snowball effect, adhering to 
a little known law of Newton that 
publicity begets more publicity unless 
acted upon by an external fact. Feed¬ 
back from the tidal wave was not long 
in coming. 

Phones rang all day at Energy Con¬ 
version Devices in Troy. Ovshinsky— 
overwhelmed by sudden fame—had a 
tough time handling the calls. A Milan 
magazine called about an interview, an 
Australian news service asked for a 
taped report, radio reporters from 
C.B.S. sought material, and invitations 
to speak at universities poured in. Was 
impresario Sol Hurok waiting in the 
wings? 

The Dow Jones News Service (in a 
frenzy of activity after the ‘Times” 
and “W.S.J.” stories) began to record 
the scramble for Energy Conversion 
stock that occurred when the Street 

opened for business Tuesday. Traded 
over-the-counter E.C.D. shares opened 
at 105 from a low of 58 on the pre¬ 
vious Friday. The asking price soared 
to 150 before trading ended; small for¬ 
tunes were won and lost almost 
instantaneously before some Tuesday 
afternoon quarterbacking knocked the 
price of E.C.D. down to 75—still much 
higher than the pre-Press conference 
ice. 

The first of the more oautious quar¬ 
terbacks was Bache and Co., which 
issued a caveat to its investors on the 
basis of a dubious attitude that its 
investigators found among experts in 
the electronics industry. 

Meanwhile, financial reporters for 
the “Times” (who not too willingly 
inherited the follow-up assignments 
from the' science desk) started a probe 
but were unable to come up with 
much support for the enthusiasm of 
the Monday story. Dvonic devices, they 
found, were apparently not up to snuff, 
and a licensing agreement between 
E.C.D. and I.T.T. (cited in the initial 
story) had gone a little sour. If there 
were red faces around the science desk 
they were to get redder still. 

The “Wall Street Journal,” homing 
in on fiscal aspects, reported in its 
follow-up that Energy Conversion was 
up tight, having sustained sizable losses 
during the last two years. Most of the 
firm’s income, the journal said, was 
derived from private investors and con¬ 
tracts. The company had only one pro¬ 
fitable' year in its eight years of opera¬ 
tion, the “W.S.J.” noted dryly. 

As the “Times” and “W.S.J.” con¬ 
tinued to examine and meditate upon 
the Ovonic Wonder, “Newsweek” 
magazine, with more lead time, check¬ 
ed with its own inputs and discove»red 
that the technical Press had not been 
invited to the Troy Press conference. 
For some reason, a subject as abstruse 
as amorphous semiconductors was 
restricted to the lay Press. It was almost 

MODEL AP PANEL METER 

Ail ranges and scales available 

Full details posted on request.. 

Ferrier Electrical Instruments 
45 ALBANY STREET, CROWS NEST. 

PHONE 43-5596. N.S.W. 2065. 

We manufacture a variety of meters for 

MICROAMPERES, AMPERES, VOLTS, MILLIVOLTS, 

OHMS, MULTIMETERS, TACHOMETERS and special 

purposes. Meter bench stands and boxes. 

America's leading newspapers, financial journals and trade publica¬ 
tions gave extensive coverage to the announcement of the ''discovery** 
of the "Ovshinsky Effect,** although Energy Conversion Devices, Inc., 
had been advertising the devices in the trade press for several years. 

MODEL T3-250 TACHOMETER METER 

MODEL RM4 TACHOMETER METER 

MOVING COIL METERS 

METERS FOR 
ELECTRONICS 
AUSTRALIA 
PROJECTS 
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Designed for Professional studio 
or stage use □ Rugged diecast 
body quickly detached from 
holder when required □ Dual 
SOKohm & SOOohm impedance □ 
Frequency response: 50 to 
12,000Hz □ Sensitivity: — 72db 
dr 3 at SOOohm, — 52 db dr 3 at 
50K ohm □ Complete with 10 ft. 
shielded lead & dual impedance 
plug □ Ask for details on other 
models, also desk & floor stands 
to suit your requirements. 

am 

Model BI092 

AVAILABLE FROM YOUR USUAL 
RETAILER. 

SOLE 
AUSTRALIAN 
AGENTS 

ADELAIDE BRISBANE 
HOBART MELBOURNE 
PERTH SYDNEY 

The World s Most Versatile Circuit Building System! 

INSTRUCTIONS 

Remove backing and place 
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. 

Matf« In th« U K. 

SIZES: 1/8" and 1/16" WIDTHS 

LENGTH! lOOH. roll, 5ft. CARD 

IDEAL FOR PROTOTYPE AND 

PRODUCTION CONSTRUCTION 

USEFUL FOR WIRING REPAIRS 

^ NO DRILLING tV FAST ^ NO MESS 

Available from all Leading Radio 
Houses 

Marketed by— 

ZEPHYR PRODUCTS PTY. LTD. 
70 BATESFORD RD., CHADSTONE,VIC., 314B 

Telephone 56-7231 

MANUFACTURERS OF RADIO 
AND ELECTRICAL EQUIPMENT 

AND COMPONENTS 
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like inviting “Better Homes and Gar¬ 
dens** to speed trials at Indy. 

Why trade and technical reporters 
were snubbed was soon to emerge, 
much to the discomfort of the natio^ 
Press. For what had been brought back 
from Troy as hot copy had actually 
been circulating for years in the staid 
pages of trade magazines. Over the 
past five years Ovshinsky had been 
plying trade journals with reports of 
his OTorts in glassy materials, explain¬ 
ing their potential use as semiconduc¬ 
tors. He had examined hundreds of 
compositbns and had worked relent¬ 
lessly to build practical devices since 
founding the company in 1960. 

An in-depth piece on the Ovonic 
switch ran four years ago in “Control 
Engineering Magazine.** About this 
time, Ovshinsky began an advertising 
campaign in several trade journals 
whefrein he described his devices and 
invited readers to send for a brochure 
on basic Ovonic principles. To reach 
a broader audience, the advertisement 
also ran in “Scientific American** in 
December, 1964. 

Two years later, “Electronics,*’ 
another industry magazine, carried a 
detailed feature on Ovshmsky*s new 
science and its alleged promise. The 
term Ovshinsky Effect was used here 
for the first time. The article empha¬ 
sised the fact that Ovshinsky was far 
from alone in the field and that 
research at Bell Labs had created a 
rather volatile patent situation. 

Despite this publicity, much of 
which he generated himself at seminars 
and meetings of professional societies, 
Ovshinsky was unable to get a rise out 
of the electronics industry. There was 
no backlog of orders at Troy. No one 
was knocking down his doors. 

Confident, and still trying to get 
Energy Conversion into the black, the 
46-year-old, self-educated inventor re¬ 
newed his advertising campaign in the 
autumn of 1967 by running three full- 
page display ads. in “Electronics,** Con¬ 
trol Engineering*’ and “Scientific 
American.*’ The copy this time stated 
the speeds of his switches and pro¬ 
claimed the new field of Ovonic physics 
and technology. A photo of the switch 
in the advertisement was later handed 
out at the Press conference—a cardinal 
sin in any Press agent*s book. 

It is not an unfair assumption that 
if trade and technical reporters had 
been present at the Troy briefing they 
would have tempered much of the 
hysteria that appeared in Monday*s 
newspapers. Inde^, the more journal¬ 
ists studied the circumstances of the 
Press conference, the more it took on 
the guise of a vacuum. To begin with, 
it had been held on the eve of a 
three-day holiday weekend; there was 
no opportunity for the reporters to 
check out the claims with leading in¬ 
dustrial organisations. Since only 11 
reporters had the story none of them 
could afford to sit on it without risk 
of being scooped. It was a case* of mass 
psychology, par excellence. 

Ovshinsky claims to have had a 
good reason for choosing Friday. On 
the following Monday the details of 
his Ovonic theory (explaining the 
materials he was working with and had 
recently patented) were to appear in 
the “Phy.sical Review Letters,** a 
highly respected organ of the Ameri¬ 
can Physical Society. Being published 
in the “Letters,” for a non-physicist, 
was no mean accomplishment and 

Buzz Phrases .tiiiiiiiiiimiiiiiiiiiiiii 

Dear Sir, 
I noted an page 75 of your Septem¬ 

ber issue a reference to a Honeywell 
Buzz-Phrase kit, which would allow 
anyone to write meaningless but **well 
balanced grammatically correct sen¬ 
tences packed with state-of-the-art 
terminology.** 

I am quite certain that the author 
of a paper in the Proceedings LR.E.E. 
Australia (July, 1969, page 210) did 
not use the Honeywell kit. However, 
as far as most of his would-be read¬ 
ers are concerned, he may just as well 
have. C'MembeP*) 

Adaptive Global Search in a Time-Variant Environ¬ 
ment using a Probabilistic Automaton 

Summaiy 

Carrying out a real time search for the global minimum in an un¬ 
known and randomly time-varying multi-modal performance index sur¬ 
face contaminated by system and measurement noise is a problem be¬ 
yond the scope of conventional hill climbing techniques. A vaiiable 
structure automaton, capable of controlled learning by reinforcement 
of prob^ibstic search patterns is described. Concurrent global and 
local evolutionary searches are proposed, together with test ciitaiUi for 
relaxation to purely local search and reversion to re-leaming on a ^bal 
basis when surface structure changes are detected. Hybrid computer 
simulation results are presented to indicate the degree of success 
achieved in applying the proposed adaptive scheme* 
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Ovshinsky felt some chest-pounding 
was justified. 

The only snag was that while a copy 
of the “P.R.L.** paper was in the Press 
kit, its jargon was beyond the grasp of 
the reporters. Anticipating this, a ten- 
page explanation of the treatise was 
also in the kit and in plainer language 
it unfolded the story of Ovonics, much 
of which was by now old hat. Pro¬ 
bably an all-time record for length, it 
was lifted almost bodily into newspaper 
stories. No one took the time to exam¬ 
ine the copy. 

If Ovshinsky had anything going for 
him that Friday, it was undoubtedly 
the all-star oast of physicists, includ¬ 
ing a Nobel laureate, which endorsed 
his work. Three of them briefed report¬ 
ers at the conference and it appeared 
to bother no one that one was an 
officer of the company and the others 
consultants to E.C.D. (one a share¬ 
holder). 

Though Ovshinsky was stunned by 
the magnitude of tne Press coverage 

—“I had expected a blurb in the 
Sunday papers,** he said afterward — 
he did not help his cause any by 
refusing to say who was buying his 
Ovonic devices, reportedly being 
turned out at the rate of 150,000 a 
day at Troy. This prompted “News¬ 
week** to ask in its weekend story, 
“Did Ovshinsky have anything or 
didn*t he?** 

Top brass at some of the U.S.A.*s 
leading daily papers, a trifle anxious 
over the stock market reaction, un¬ 
doubtedly put the same question to 
their science editors. 

The “New York Times** science 
desk, however, stuck to its guns. “In 
my opinion, the Ovshinsky story merit¬ 
ed page one on the basis of his paper 
in the “Physical Review Letters,’* said 
Henry Lieberman, chief of the 
‘Times** science desk. “My reporter 
tried to check it out at Bell Labs 
but they gave him a lot of double talk. 
I called them myself and they were 
afraid to say anything for publication.** 

Mr Lieberman added that the ‘Times** 
“was only interested in the scientific 
aspects of Ovshinsky’s work and not 
the technology, and if 20 physicists 
think it’s great stuff, that’s good enough 
for me.** 

George Trigg, senior editor at 
“Physical Review Letters,** noted that 
when the Ovshinsky manuscript was 
submitted it was assumed the work 
had no previous history at least not on 
the scale that was later discovered. 
“If we had known that some of it had 
appeared in advertisements we would 
have turned it down,” said Trigg. 
Apparently the referees at “P.R.L.** 
were caught napping. 

In any event, there emerged out of 
it all an exuberant inventor — self- 
educated and without formal technical 
education — whose name and com¬ 
pany were catapulted around the world 
in no more time than it takes to write 
a headline. Q 

TRANSISTOR SERVICE 
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local sets repaired 
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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 spore ports 

PETER G. BROUGHTON 
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lAe first in circuit Field Effect Transistor tester 
plus 

Complete in circuit transistor/diode tester 
Regular Transistor Bipolar Testics 
Beta (h/fe) measured at 50 Hertz, 

RANGE 
Lo Power XI 

XIO 
Hi Power XI 

XIO 
Special RF XI 

BETA IC 
1-50 2.0 Ma 

10-500 2.0 Ma 
1-50 20 Ma 

10-500 20 Ma 
Special RF 

1-50 0.2 Ma 

Leakage (1 CBO) measured at V/CB eauals 
4V, I/E equals 0. 

One range 0-100 microamps lower Vi of scale. 
100-500 microamps upper Vi of scale. 

Field Effect Transistors 
Transconductance (Gm) measured at V/DS 
equals 5V, V/GS equals 0. 
RANGE Gm 

X1 0-5000 Micromhos 
XIO 0-50,000 Micromhos 

Gate Leakage (IGSS) measured at VGS — 
4V, V/DS equals 0. 
One range 0-100 microamps lower Vi 'of scale 

100-5000 microamps upper Vi of scale 
2^ro Bias Drain Current (I/DSS) 
Measured at V/DS — 5V, V/GS — 0 
General 
Electrical: 220/250 VAC, 50/60 Hertz at 10 

Physical: 9Vi” High x 7Va*’ Wide x 6” Deep. 
Weight: 9 pounds. 

• Checks Field Effect Transistors for gate leakage 
I/GSS. The TF-151 gives you leakage current of an 
FET in microamps directly on the meter. This gate 
leakage is very important as many FETs will not 
function when the leakage is too great. 

• Checks regular transistors, high power, low power 
and the critical RF types in or out of circuit for 
actual AC beta. Just dial the function knob to the 
left, set the cal knob and push the gain button. 
Actually measures the ratio of AC signal on the 
base of the transistor to that obtained on the 
collector. 

• Checks regular transistors for leakage or I/CBO. 
The TF151 also gives you leakage current (I/CBO) 
of any transistor in microamps directly on the 
meter. 

• Checks diodes in or out of circuit. The TF151 
checks diodes in the circuit with a speedy “go or 
no go” indication. Out of circuit testing measures 
the actual front to back conduction in microamps. 

• Complete protection. A special circuit in the TF151 
protects even the most delicate transistors and 
FETs, even if the leads are accidentally hooked up 
to the wrong terminals of the FET or Transistor 
while in circuit. 

$140.0(1 plus tax 

EIjMEA-SCO IwBsiruments Piy* Etd, 
P.O. Box 334, BROOKVALE, N.S.W. 2T00. Tel. 93-7944 

P.O. Box 213, MT. WAVERLEY. VIC. 3149. Tel. 82-6159 

WORLD’S BEST HI-FI EQUIPMENT FOR THE CHEAPEST PRICES 
Technical Specifications: 
Power Output, continuous sine wave: 
25 watts per channel. 8 ohms 
Power bandwidth: 20—25,000 Hz 
Frequency response: 20—20.000 Hz 
pius/minus IdB 
Harmonic distortion: iess than 0.5% at 
1 kHz, measured at 25 watts output 
plus/minus IdB 
Crosstalk; better than 40 dB. 

THIS MONTH'S SPECIAL OFFERS: 
UNIT 1: The latest Armstrong Model 521, 
illustrated and described above, England's 
most perfect stereo integrated fully tran¬ 
sistorised amplifier. P.E. 34 turntable, belt- 
driven hydraulic controlled lowering device. 
Empire 808 cartridge, frequency response 
from 10 to 20,000 cycles. 2 Goodman’s 
10-inch Twinaxiette loudspeakers. 
Total Price.$390.00 
The same with the Armstrong 425 fully 
transistorised tuner/amplifier. 15-watt RMS 
per channel, frequency response from 20— 
20,000 cycles plus/minus 1 dB less than 
4% distortion on the full 15-watt RMS $80 

— UNIT 2: Schaub- 
Lorenz (associated 
with ITT) Model 
4000 tuner/amp- 
plifier made in 

Germany, 25-watt per channel is the 
most beautiful looking tuner/amplifier 
available on the world market (sole agents 
for Australia — Recorded Musk Salon), 
ERA MK4 turntable. Empire 888E cart¬ 
ridge, frequency response from 10—30.000 
cycles. 2 Heco fully imported speaker sys¬ 
tems In boxes, separate bass and tweeter. 
Total Price.$540.00 
The same with Jordan Watts loudspeakers, 
frequency range on axis: 30—17.000 Hz 
plus/minus 3 dB, 25—20.000 Hz plus/minus 
6 dB (also on axis) 30 degree off axis: 
30—-17,000 Hz plus/minus 6 dB, with 
cabinets. Less.$40.00 

UNIT 3: Sansul 222 stereo amplifier com¬ 
plete with Dual 1210 4-speed turn¬ 
table and cartridge, plus 2 Goodmans lOin 
Twinaxiette loudspeakers. 

Total Price. $277.00. 
The same with Kenwood TK150U amplifier. 

iess $20.00. 

UNIT 4: Armstrong 127 Integrated tuner- 
amplifier, PE34 turntable with Decca 
Oeram cartridge included. 2 Wharfedale 
Bin RSOD loudspeakers. 

Total Price. $288.00. 
The same with the Armstrong 227 tune*- 
amplifler 10-watt RMS per channel, fre¬ 
quency response from 30-20 000 cycles 
plus-minus 1 dB less than ^2% distortion 
measured at 8-watts RMS. 

Add .$30.00. 

UNIT 5: Ampex Model 2163 tape Recorder 
combines magnificent 4-track stereo sound, 
unmatched Ampex engineering quality and 
versatile new recording features. Records 
and plays back in two directions, tape moni¬ 
tor. with Armstrong 421. 15-watt per chan¬ 
nel RMS fully transistorised stereo ampli¬ 
fier, frequency response from 2(^—20.000 
cyclos, plus or minus 1 dB. iess than ^a% 
distortion on the full 15-watt RMS (Ampex 
recommends Armstrong amplifiers to be 
used with their tape decks or tape record¬ 
ers), 2 Jordan Watts loudspeakers. 

Totoi Price. $950. 

Unit 6: Harmon Kardon Model 210 tuner/ 
amplifier 50-watt output, most advanced 
integrated stereo tuner/amplifier from the 
U.S.A., frequency response plus/minus l dB: 
8-25.000 Hz at 1 watt (normal listening 
level); 10 — 23,000 Hz at full rated 
power, 2 Empire Model 2000 loudspeakers, 
frequency response from 30 — 18.000 
Hz. Components: 10-inch high-compiiapee 
woofer with 2in voice coil. M'd-range/ 
/tweeter, direct radiator, iess than one 
foot square and 16^2, inches high. Power 
handling capacity: 60 watts undistorted, 
world's most compact speaker system from 
the U.S.A.. ERA Mk. 3 turntable. Empire 
888TE cartridge, frequency response from 
6 — 32,000 cycles. 
Total Price.$1,350.00 

Unit 7: Empire Model 9000M Grenadier 
loudspeakers, frequency response from 20 
to 20,000 Hz. Components: 15-inch high- 
compliance woofer. Mid-range direct radia¬ 
tor and ultrasonic domed tweeter. both 
coupled to Empire's wide-angle acoustic 
lens. Maximum Power Handling Capacity: 
100 watts, undistorted, impedance 8 ohms. 
Schaub-Lorenz Model 4000 tuner/amplifier 
25-watt per channel, ERA Mk 3 turntable, 
Empire 888VE cartridge, frequency response 
from 6 to 32.000 cycles. 
Total Price.$2,000.00 

Unit 8: P.E. 2020 turn¬ 
table with Empire dia- 

- mond magnetic cartridge 
Model 808, frequency 

pp response from 10 — 
pP 20.000 cycles. Sansul 
pp 222 stereo transistorised 
pp amplifier. 
^ Total Price, . . $251.00 
^ Plus 2 Jordan Watts 
pP loudspeakers, frequency 
P* range on axis: 30 — 

17,000 Hz pius/minus 3 
dB. 25—20.000 Hz 
plus/minus 6 dB (also 

on axis) 30 deg. off axis: 30—17.000* Hz 
pius/minus 6 dB. 
Plus .$100.00 

Trade and wholesale Enquiries welcome — we forward goods to any part of Australia. 

RECORDED MUSIC SALON 
C. PINCZEWSKI TkVE FIDELITY 

23 COLLINS STREET, 
MELBOURNE 3000. 

Telephone 63-6257 
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FOR SAILING BNTHUSIASTS 

Apparent-Wind-Direction 

Indicator for small boats^ 

The simple device described in this article will be 
welcomed by any of our readers who sail In small 
craft. Easy to construct and install, it will give con¬ 
tinuous indication of the difference between ap¬ 

parent wind direction and boat heading. 

by M. I. Pope, B.Sc., Ph.D. Figure 3. Diagram of the mast-head 
unit, showing the wind vane and the 

capacitor unit. 

It is perhaps surprising that research 
into the performance of sailing boats 
has only been carried out on a signi¬ 
ficant scale in the past two decades. 
In the United Kingdom, substantial 
advances in this field^ are due to the 
work of the Department of Aeronau¬ 
tics and Astronautics at Southampton 
University. 

One of the problems encountered in 
obtaining optimum windward perform¬ 
ance in sailing dinghies and yachts, is 
to achieve a compromise between the 
ability of a boat to j^int as closely 
as possible to the direction of the appa¬ 
rent wind, and yet maintain a relatively 
high speed through the water. The 
various factors which determine 
a yacht’s pointing ability are too 
numerous and complex to discuss here, 
but a detailed explanation will be found 
in a recent book by C. A. Marchaj.* 
Considerable difficulty is often experi¬ 
enced in assessing how small adjust¬ 
ments to the hull and rigging of a 
boat have affected the windward per¬ 
formance; it is here that the use of 
water speed and apparent-wind-direc¬ 
tion indicators can be helpful. 

The equipment described here is 
light in weight and of low cost. A 

simple wind vane is used to rotate the 
moving plates of an air-spaced vari¬ 
able capacitor which in turn alters the 
time constamlt in a multivibrator. This 
assembly is attached to the mast head 
of the boat and a light, 3-way lead 
connects it to a transistorised differen¬ 
tial voltmeter mounted, together with 
the batteries, in the boat’s cockpit. 
A circuit diagram of the two units is 
shown in figure 1. Any change in the 
angle between the fixed and moving 
plates of the capacitor alters both the 
frequency and the mark-space ratio of 
the multivibrator output signal, but has 
little effect on the amplitude. How¬ 
ever, operation of the indicator 
depends only on the change in the 
mark-space ratio. The output 
signal from the multivibrator is not 
electrically integrated, but is fed 
directly to the differential voltmeter, 
which relies on the inertia of the mov¬ 
ing coil microammeter to give a steady 
reading; this method has been found 
entirely satisfactory in practice. 

By a suitable choice of component 
values, an approximately linear 
relationship has been obtained be¬ 
tween the angle of separation of the 
fixed and moving plates of the capaci¬ 
tor, over the range 10 to 100 degrees. 

Figure 2. Relationship 

and the indicated collector current of 
Tr2, as measured by a moving coil 
milliammeter (figure 2). The voltage 
change at the collector of Tr2 is 
measured by the centre-zero differen¬ 
tial voltmeter directly in degrees. 

The mast-head unit was built around 
a two-gang 500pF air-spaced tuning 
capacitor, of the type used in portable 
transistor radios; the associated com- 

iiniiiiMititiiiiiiiiiiiniiituitiiiiiiiiiiiiMiiuiniiii 

^ By arrangement 
with the Editor of 
"Wireless World," 

London. 
liiiiniiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiuiii 

Figure 1. The cir¬ 
cuit diagram of the 
apparent - wind - 
direction indicator. 
Note the simplicity 
of design and the 
few components 
needed to construct 

the device. 

Mast head unit Cockpit unit 
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■ ABOVTIT 

We can house your instruments 
in any size or shape of cabinet 
you need. 
Aladdin can supply a whole range 
of beautifully modern Imhof 
racks, cases and consoles in a 
whole range of standard or 
custom-built styles. Attractive 
Imhof handles in a variety of 
styles and finishes. 
Imlok framework for cases can be 
ordered already assembled or 
delivered ready for easy self- 
assembly. 

Next time you've got a housing 
problem, call us: Aladdin 
Industries. We'll put you in good 
shape. 

IMLOK ^tMHOF 

^iaddm 
INDUSTRIES PTY. LTD. 
43 Bridge Road, Stanmore. 
2048. 'Phone 51-2826. 

688 

ponents being mounted on a printed 
circuit board attached to the capacitor. 
To reduce friction to a minimum, one 
of the wipers making contact with the 
moving plates of the capacitor should 
be removed and the ball races sup¬ 
porting the moving plates should be 
dismantled and degreased before being 
assembled and lubricated with a trace 
of clock oil. Take care not to over¬ 
tighten the end bearings! Good electri¬ 
cs contact between the moving plates 
and the body of the capacitor is 
ensured by soldering a light, flexible 
coil of copper braid between the two. 
Also, a stop screw should be fitted to 
the spindle to limit rotation to 110 
degrees. The capacitor, together with 
its associated components, is mounted 
vertically in a light metal case, as 
shown in figure 3. 

The wind vane is formed by join¬ 
ing a Tufnol extension spindle to the 
capacitor shaft. The upper end of this 
shaft is drilled to carry a horizontal 
16SWG steel rod, about lOin long. A 
‘Taxolin’’ vane was mounted at one 
end of the rod, which was counter¬ 
balanced by a lead weight. 

To set up the apparatus, the wind 
vane is adjusted so that the capacitor 
plates are 55® open when the vane is 
pointing directly ahead of the boat; the 
microammeter can then be set to zero 
using the 2K-ohm potentiometer VRi. 
The wind vane is then moved so as to 
point 45® either side of the ahead 
position, and the gain of Tra set by the 
5K-ohm potentiometer VR*, to make 
the microammeter read to 4- or — 
450/xA as appropriate. The meter 
should now give a direct reading of the 
angle between the heading of the boat 
and the direction of the apparent wind, 
1® being equivalent to 10/uA. 

The apparatus has been tested on a 
racing dinghy and found to operate 
satisfactorily under conditions of steady 
winds and reasonably calm water. In 
more disturbed water, instability of the 
boat caused some hunting of the 
wind vane, with consequent fluctuation 
in the meter readings. However, it is 
reasonable to suppose that this effect 
could be greatly reduced by improve¬ 
ment in mechanical design of the mast¬ 
head unit. In any event the relative 
stability of a keel boat should enable 
even the existing prototype apparatus 
to function satisfactorily in disturbed 
waters. 

REFERENCES 
1. “Annual reports of the Advisory 

Committee for Yacht Research,” Uni¬ 
versity of Southampton, Department of 
Aeronautics and Astronautics. 

2. Marchaj, C. A., “Sailing Theory 
and Practice” (1964) Adlard Coles, 
London. B 
itiiiiiiiiiiMiiiiiiiiiiiiinMiiiiiiiiiitiiniiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiitimiiiinuii 

Basic Electronics 
An introductory text for those seeking 

to learn the elements of electronics 
theory and practice before proceeding to 
more formal instruction or undertaking 
more advanced constructional projects. It 
is designed to give a basic insist into 
electronics in general, but more specifi¬ 
cally with the aspects of it concerned 
with sound radio, television and sound 
reproduction. Those who work through 
this book will have a basic knowledge 
from which to progress to more special¬ 
ised branches of the science of elecronics. 

Available from the editorial offices of 
“Electronics Australia.” Price $2.20, 
posted. 
iiiiiiiittiiiiiiiiiiiiiHiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiUiiiiuaiiiiiiiii 
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A READER BUILT IT 

An easy-to-build metal detector/pipe locator 
We frequently receive requests for constructional details of a metal locator. We have indi¬ 
cated that in our view these items are of limited usefulness, and for this reason we have 
been reluctant to publish an article on the subject. However, interest has remained high, 
and for this reason we are glad to be able to publish this design from a reader for the 

benefit of those who are still interested in the subject. 

The circuit is straightforward, and 
should cause no difficulty to an experi¬ 
enced constructor. This unit is sensi¬ 
tive enough to detect a coin about the 
size of a 10c piece at a depth of about 
2in, and can also detect large masses 
of metal to a depth of about 2ft. It 
will prove invaluable to detect buried 
pipes, heavy cables, and so on. 

The circuit consists of two oscil¬ 
lators, one of fixed frequency, the 
other variable. The signals from these 
oscillators are fed to a detector, then 
to a mixer and filter, and finally to 
an audio frequency amplifier and 
crystal earpiece. (See the block schema¬ 
tic.) 

It will be obvious that if the fre¬ 
quencies of the two oscillators vary 
slightly, they will beat together and 
produce an audio frequency beat note 
which will be heard at the earpiece. 
The variable frequency oscillator coil 
inductance will change when it is in 
the vicinity ot metal. This causes the 
frequency of the oscillator to change, 
thus varying the beat note previously 
referred to. 

The unit should not be housed in a 
metal case, as this will affect its 
operation. The search head may be 

constructed on a piece of plywood of 
suitable size, provided with four 
wooden pillars at the corners on which 
the oscillator coil is wound. A wooden 
cover may be placed over the coil to 
prevent it from being damaged while 
in use. A hole should be left in this 
cover for adjustment of the trimmer. 

USING THE LOCATOR: The beat 
note may be set so that the frequency 
either increases or decreases in the 
presence of metal, depending on which 
side of the null point the variable 
capacitor C(b) is set. In the author’s 
experience, it is preferable to set this 

capacitCH* so that the presence of metal 
is indicated by a rise in fre¬ 
quency. When construction is com¬ 
pleted, C(b) should be set at about 
half mesh, and C(a) should be adjusted 
to obtain near zero beat frequency. 
When the device is brought near to 
any metal item, a sharp rise in the 
audio frequency will be heard. 

A large number of beat frequencies 
notes can be obtained by adjusting 
C(c). The strongest one obtained by 
experiment should be used. Any 
further adjustments of frequency can 
now be made by using C(b). It may 

Block schematic for the metal detector. The variable frequency os¬ 
cillator at right is the search head. 
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your 
mou!^ 
bu37s 
more 

when you 
choose a 

Earn 

iron 
Both Irons are beautifully 
presented in a handy re 
usable plastic pouch-pack, 
complete with one spare 
tip and two spare elements. 

TRANSFORMER BY NATRONiCS 
Both operate on voltages 

from 2.5V to 6.3V A.C. or D.C. or from 
240V A.C.. mains through a natronic 

Scope Transformer' fitted with 6ft. 3 core 
flex and 3 pin mains plug. 

Fully approved by electricity authorities APR. No. N./360/6894 • 5 

ECONOMY 
Consumes current only whilst 
in use. Scope De Luxe performs 
all the functions of other irons 
from 40 to 150 WATTS. 
MINISCOPE—up to 75 WATTS. 
LABOUR SAVING 
Fast warm up — always ready, 
cuts wiping, retinning and filing 
of tips to a MINIMUM. 
VERSATILITY 
Copes with all soldering jobs-— 
from miniature components to 
large solder lugs. Can even be 
operatedfrom a 6 voltcarbattery 
CONTROL 
Temperature control at your 
finger tips. Heat only when, 
where and as much as needed. 
CONVENIENCE 
Ideal for those almost inacces¬ 
sible spots. No burning of 
adjacent insulation, .. 

IRH 
COMPONENTS 
PTY. LIMITED 

The Components Division of /flH Industries Umited 

THE CRESCENT, KINGSGROVE. N.S.W. 2208. PHONE 50 01 

SPEED 
ONLY 5 to 6 seconds’ initial 
heating up time from cold, 
then practically instantaneous. 

MINI WEIGHT 

Scope De Luxe weighs only 3^ 
ozs. complete. Miniscope l| 
GUARANTEE 
Fully guaranteed with time 
tested dependability. 

SAFETY 
Low voltage operation. Heat 
sensitive components pro¬ 
tected. 
LESS MAINTENANCE 
Longer tip life. NO expensive 
heating elements to replace. 
Maintenance without special 
tools. Spare tips and elements 
readily available from your 

.Scope.Di.stributpr. _____ 

AVAILABLE FROM ALL MAJOR | 
ELECTRICAL WHOLESALERS AND 
HARDWARE STORES —THE FULL ! 
GUARANTEE APPLIES ONLY WHEN 

THE IRON IS USED WITH THE APPROVED 
‘SCOPE’ TRANSFORMER. 
MANUFACTURED BY « 

pty, ltd. 

VOTED FIRST BY A HOST 

OF SA TISFIED USERS. 4 

Please Post — free illustrated SCOPE literature 

NAME_ 

address- 

CITY. POSTCODE . 
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wound on a iin 
diameter slug-tuned former, and tapped at 15 turns, L2 (above) is the 
search-head coil and should be bunch wound with 50 turns of 36SWG 
enamelled, single cotton-covered wire, tapped at 10 turns, and varnished. 

be found in practice that a large value 
of C(a) or C(c) is necessary. 

(Submitted by Mr L. Timbs, 163 
Neale Street, Bendigo, Victoria.) 

EDITOR’S NOTE: Our contributor 
has not given any information as to 
the way the search head is mounted 

Crystal Set Uses Old 

for convenience of search. However, 
most readers will already be familiar 
with the usual method employed, of 
mounting the search head at the end 
of a pole, and using this arrangement 
to sweep the ground ahead, the user 
remaining in a standing position. 

IF Windings 

Our younger readers are always interested in crystal sets, 
which is often their first introduction to electronics. This 

design is simple, and economical. 

I have been experimenting with 
crystal receivers and find this one the 
simplest and the best suited to my 
conditions. 

In most circuits the tuning capacitor 
and tuning coil are in parallel, but 
this is not essential. In the circuit 
shown the primary coil and a variable 
capacitor are connected in series to 
form the tuned circuit. Coupling to 
the detector and earphones is by means 

The circuit is unconventional, but 
perfectly practical. 

of a secondary coil and the coupling 
can be varied by varying distance 
between the two coils. 

The two coils are made from an 
old IF transformer as used in super- 
hets. This should be a relatively 
modern one, since the very early 
superhets used IF systems around 
175KHz and are unsuitable. 

Dismantle the transformer -and 
remove the capacitors on either side. 
Unsolder the wires and cut the coil 

former in half between the two wind¬ 
ings. From one coil remove about 25 
per cent of the wire and also the iron 
core slug. This becomes the secondary 
coil. The primary coil is untouched. 

Slide each winding to the end of 
the former and mount them as shown. 
The crystal detector is a simple diode 
and the earphone is a high impedance 
crystal earpi^e. 

(Submitted by: Mr N. Skrabal, 
Government Road, Orroroo, S.A. 
5431.) 

PRIMARY SECONDARY 

A suggested variable coupling 
system. There is plenty of room 

for experiment here. 

ii(iiiiiinittttiiiiiiiiiitinintiiiiiiiiiiiiMiiiiiiiriiiiiiiitiiuiiiitiiiiiiiiiiiiiiiiiiiiiiiiii 

(Editors Footnote: Reader Built W 
articles are published for the general 
interest of experimenters and as a 
source of ideas. Based on readers* con¬ 
tributions, they have not been tested in 
our laboratory and we cannot accept 
responsibility for them.) b 

* RELIABLE 
* EFFICIENT 

* LONG LIFE 

* REPLACEABLE BITS 
* CONTINUOUSLY RATED 

* NO WARM UP DELAYS 
* NO SWITCH TROUBLES 

* NO OPERATOR FATIGUE 

^ * DOES WORK OF HEAVY IRONS 

^Weighs less than 1 oz. and 
icompact handle enables girl 
[operators to work quickly and 
' accurately all day. 

wWrite or phone to 
[MELBOURNE; AWA Ltd., 67 9161. HOBART: 
' AwA Ltd., 3 3836. LAUNCESTON; AWA 

Ltd., 2 1804. ADELAIDE; Newton McLaren 
Ltd., 51 0111. MtSBANE: Chandlers Ltd., 
31 0341. PERTH: AWA Ltd., 28 3425. 
SYDNEY: George Brown & Co. Pty. Ltd., 
29 7031. Electronic Parts Pty. Ltd., 
533 1277. 

Australian Distribiitiirs 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York Street, Sydney. 2 0233, Ert. 284 

IWMTEl 
BYilLL 

FHODUCTIQN ENGINEERS 

miniature 
soldering instruments 
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ly-y- 

IF YOU ARE IN THE 
MARKET FOR SOUND 

EQUIPMENT COME AND 
Sa JACK & MIKE a 
Allied Music Systems 

WE SPECIALISE IN TOP QUALITY, TOP BRAND NAME EQUIPMENT ONLY 

ALL THE FAMOUS NAMES.... Akai, Sansui, Revox,Sony, Kenwood, 
Philips, Toshiba, National, Fisher, Craig-Pioneer, Dokorder. 

cartridge cassette tape phono radio 
TRADE-INS ACXJEPTED & WE SELL ON TERMS 

FOR THE CASH PRICES 
FEEL FREE TO WANDER IN AND TALK TO US AT OUR 

SHOWROOM AT 210 CLARENCE ST, SYDNEY..NOW! 
FOR AN OBLIGATION FREE QUOTE ON THE EQUIPMENT YOU 

ARE THINKING ABOUT 

BUYING WALKie TALKIES* 
IPS NOT EASY! Best way is an 
‘on site’ demonstration, prefer¬ 
ably with competition from brand 
‘x’—^then you KNOW which 
does the job. We know you’ll 
pick TELECON — not just be¬ 
cause it’s best in performance, 
but for service, spares and reli¬ 
ability too. Don’t take our word 
—ask some of the 50 Govern¬ 
ment Departments (and others) 
that use them. Better still, ask 
for a demonstration—now. (User 
list and pamphlets available on 
request. 

FROM .1 to 5 WATTS, 

AND ALL PRICES FROM 
$40 TO $400. VHF AND 
UHF TYPES TOO. Or per¬ 
haps you need a radio page 
system — or antennae — or 
test equipment. We should 
mention, we have the best 
equipped workshop for re¬ 
pairs, and spares to keep 
your equipment running for 
at least five years. 

Australasian Agents: 

Strato Communications Pty. Ltd., 
25 WENTWORTH ST., PARRAMATTA, N.S.W. 2150 

Telephone 635-9856, 635-5569. 
TEDCO PTY. LTD., 
579 Murray $♦., 
Perth. W.A. 6000 

HOMECRAFTS-TAS., 
199 Collins St.. 
Hobart. TAS. 7000 

AUSTRALIA SOUND & 
TELEVISION CO.. P/L, 
35>39 Yarra Bank Road, 
South Melbourne.VIC. 3000 

FRED HOE & SONS P/L. 
Block 23. Industries Road, 
Salisbury North. Brisbane. 
QLD. 4107 
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PAGES FROM THE PAST 

HOW TO MAKE A SENSITIVE MICROPHONE 

By J. F. DUNN 

This instrument will probably appeal 
to many readers as it costs so very 
little to make, and the articles^ neces¬ 
sary for its construction are so easily 
obtainable. It works on the same prin¬ 
ciples as the telephone and will be 
found to be very interesting and 
instructive. 

The sounding-board may be made of 
a cigar box, the top of which must be 
planed down to one-sixteenth of an 
inch and cut to about five inches 
square. A good glue should be used to 
fix the sounding-board together, as 
brads, etc., will decrease the sensitive¬ 
ness of the insitrument. When finished, 
the board should be about three- 
quartws of an inch high. The legs arc 
best made about a quarter of an inch 
by a quarter of an inch by three- 
sixteentl^ of an inch, and can be glued 
to the four comers. A small piece of 
felt fixed on the l^s will prevent the 
jolting of the object upon which it 
stands from affecting the instmment. 

The carbon pencil is about a quarter 
of an inch in dia¬ 
meter and about 
four inches long. A 
small hole must be 
drilled half - way 
along the pencil to 
allow a piece of 
steel wire to be in¬ 
serted. This should 
fit tightly into the 
carbon and should 
protrude about a 
quarter of an inch 
each side, the ends 
having a knife edge 
filed on them. The 
carbon block upon 
which one end of the pencil rests 
should be made about one inch by 
one half inch by one quarter inch, 
and should be fixed on the board by 
two small brass screws. The rest upon 
whi<^ the carbon pencil swings is made 
of thin brass sheet bent into two right 
angles. Two holes are drilled to take 
the screws fixing it on to the board, 
and two others to receive the knife 
edge. The slider is made of thick brass 
wire bent as shown in figure 1. One 
terminal is connected by a thin wire to 
the rest, and the other to the carbon 
block. 

The connections for single and duplex 
telephones are shown in figures 2 and 
3. 

The principle of working of the 
microphone is quite simple, and it will 

be well for the reader to understand it 
before attempting to construct the 
instrument. 

When the vibrations of the voice, 
or other sound source, hit the sound¬ 
ing board they cause it to vibrate. Con¬ 
sequently the pressure between the two 
carbons varies according to the magni¬ 
tude of the vibrations. The resistance 
to the current, therefore, is con¬ 
stantly changing, and consequently the 

Figure I. General view of the 
simple microphone. 

current which passes through the re¬ 
ceiver also changes, so producing 
sounds similar to those hitting the 
sounding-board. The reader probably 
knows that the slightest chai^ in the 
pressure between two pieces of 
carbon greatly changes the resistance 
to the passage of an electric current 
passing between them. 

By placing the instrument in a con¬ 
cert hall the music, etc., can be heard 
quite distinctly at any distance pro¬ 
vided that the battery is of sufficient 
stren^h to overcome the resistance of 
the line. (A two-cell dry-battery sui^ 
plies quite enoug^ current for ordi¬ 
nary purposes.) Tbis is only one of the 
many uses to which this instrument can 
be put, and no doubt the reader will 
find others. 

Diagrams for connections for single and duplex 
telephones. 

IIHIIIIIIIIIIHHIIlllllMlllllllllllllllllitlllllHIIIIIIIIIIIIIIIIIHIIilllllllUIIIIMnilllllttlllimillllillHIIIIIIIililllllllllllltllllllllllllllllllllllllillllllllllllllllillllllllllllllllilllllll 

In 1921, the magazine ^Sea, Land and Air^ had a section going in which 
they published small constructioo items submitted by readers. Entitled 
*^Junior Mechanics Section,” it was similar in intentioii to our own deader 
BuUt It” section. The item described above would hardly qualify for the 
title ^hoodcropbone” nowadays, but one tii our own st^ members who 
constructed a similar device ^ his youth testifies to its sensitivity. Per¬ 
haps some of our younger readers would like to try thek hand at reproduc¬ 
ing it. The ^ceivers” shown in the diagram would probably have been 

i telepbone^t31^ earpieces. Q 

up 
ten 
longer life 

MAXE LL Alkaline Dry Cell — this unique 
new design concept features high cap¬ 
acity and durability that surpasses the 
performance of the world's top dry cell 
batteries. The construction of the Maxell 
Alkaline Dry Cell differs greatly from 
conventional types of carbon ZINC cells. 
However, the Maxell Alkaline cells can 
be used where you normally use a carbon 
ZINCcell. MAXELL ALKALINE CELLS 
are especially suitable where there is a 
demand for increased current, combined 
with durability and little voltage drop. 
Even near the end of the cell life the 
discharge capacity is large and stabilized. 

Metal spring 

V~(D Outer can 
®Inner can 
® Cathode 
® Separator 

©Polyethylene film 
(vent hole) 

® Anode zinc paste 
Potassium hydroxi 
de electrolyte 

® Anode current 
collector 
Rubber packing 

©Bottom plate 

Exclusive new construction mini¬ 
mises leakage. Double cans are used 
and rubber sealing with the unique 
spring safety device, (see diagram) 

Interior drying is prevented by her¬ 
metic sealing, therefore long storage 
periods are possible (over two years). 
Even then Maxell Alkaline cells are 
In the same condition as when they 
left the production line. These cells 
will withstand severe temperature 
changes. Rigid tests have shown ex¬ 
tremely stabilized capacities from 
the low temperature of -4F to the 
high temperature oflSOFat which 
temperatures dry cells would fail to 
operate satisfactorily. 

I ■ 
Prices: 

AMI .... .... 75c 
AM2 .... .... 50c 
AM3 .... .... 40c 

Trade enquiries to 
tasmanex pty. ltd. 

376 PItfwater Road, Harbord 2096 
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IN Ht-n swao EOaiPMBIT BY CLASSIC 
NEW 24 WATT R.M.S. TRANSISTOR AMPLIRER 

WITH INBUILT A.M. TUNER 

‘7 

.-' r': 

MODEL C250 

$118.00 FREIGHT 
EXTRA 

DIMENSIONS 15|in x 4iin x llin deep. 
Cover finished in teak or walnut wood grain. 

Incorporates 24 low noise silicon transistors 
5 diodes. 

plus 

SPECIFICATIONS: 
POWER OUTPUT. 12 watts per channel 24 watts R.M.S. total 

(48 watts music power). 
FREQUENCY RESPONSE. 20 Cycles to 20,000 dt Idb. 
HARMONIC DISTORTION. Less than 1% at 10 watts. 
HUM AND NOISE. Aux. 70db. Mag. 50db. 
INPUT SENSITIVITY. Mag. 3mv. Aux. 200mv. 
SPEAKER IMPEDANCE. 8 ohms. 
EQUALIZED. Mag. RIAA. 
TONE CONTROLS. Bass 50c/s dt 12db. treble lOkc. 
± 12db. 
LOUDNESS CONTROL. 50c/s lOdb. 
SCRATCH FILTER. (High filter) at lOkc. 9db. 
PROVISION FOR TAPE RECORDER. Record or play back with 

standard din plug connection. 
TUNER. This unit can be supplied with either valve or transistor 

tuner with a coverage of 530 to 1,600 K.C. Calibrated dial 
available for all States. 

COMPACT STEREO SYSTEM 

f 

> 

Above amplifier and tuner in attractive 
timber cabinet with hinged tinted perspex 
cover fitted with the new Garrard 
60 Mk. 11 changer or SP25 Mk. II 
player with Pickering AC2 magnetic cart¬ 
ridge plus two Playmaster bookshelf 
speakers. 

Available in teak, walnut or maple. Oiled 
finish. 

FREIGHT 
EXTRA 

Cabinet 
Dimensions 
18in x 12in x Tin 

CABINET DIMENSIONS 
18 X 141 X 81 

Dimensions: 14in x 
8iin X 81in. 

MULLARD 
MAGNAVOX 

MINI SPEAKERS 
These units designed by 
Mullard and Magnavox 
engineers compare fav¬ 
ourably with imported 
B/S Speakers costing 
more than twice the 
amount and are ideal 
where space is limited. 
Incorporates the Mag¬ 
navox 6WR 6-inch 
Speaker and the new 
3TC Mk. II tweeter 
frequency response, 50 
to 18,000 cycles. Power 
rating max. 8 watts. 
Available in 71 or 15- 

ohm impedance. 

$27.00 
Post and Packing: 

N.S.W. $1.50. 
Interstate, $2.00. 

NEW BOOKSHELF SPEAKER 
SYSTEMS 

PLAYMASTER 

BOOKSHELF 

SYSTEM 

Available in 15 ohms or 8 ohms. 

$30.00 

Post and Packing: N.S.W. $2.00, 
Interstate $2.50. 

PLAYMASTER 
SUPER BOOKSHELF 

Using two of the new Magnavox 
6WR Speakers and one 3TC 
tweeter. Dimensions: 191in x lOin 
X 8in. 

Available in 8 or 15 ohms. 

$40.0d 

Post and Packing: N.S.W. $2.00, 
Interstate $3.00 

ALL SPEAKER UNITS FINISHED IN OILED WALNUT, MAPLE 
OR TEAK. 

CLASSIC RADIO 
245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 79«-7145 
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NEW AU mNSISm SmEO AMPlfflERS 
unMAniH DEsmim KPEmABiurr 

VSMJVe AJJ> SME,MC0IV TBANSMSTOMtS 

36 WATTS-RAAS 
SPECIFICATIONS: 
POWER OUTPUT: 18 watts per chaimeii R.M.S. 

Total output 36 watts R.M.S. 
FREQUENCY JRESPONSE: From 20 cycles to 20,000 

± Idb. 
HARMONIC DISTORTION: Less than 1 per cent at 

14 watts output. 
HUM AND NOISE: Aux. 70db, Mag. 50db. 
INPUT SENSITIVITY. Mag. 3mv. Aux, and tuner 

200 mv, 
SPEAKER IMPEDANCE: 8 oms. 
EQUALISED: Mag. RIAA. 
TONE CONTROLS: Bass 50 c/s ± 12db. Treble 

10 kc/s ± 12db. 
LOUDNESS CONTROL: 50 c/s lOdb, 
SCRATCH FILTER: (High filter) at 10 kc/s 9db. 
RUMBLE FILTER: (Low filter) at 50 c/s 5db. 
PROVISION FOR TAPE RECORDER. Record or 

play-back with din plug connnection. 
PROVISION FOR HEADPHONES with headphone/ 

speaker switch on front panel. 

MODEL G300/20 

$119.00 FREIGHT EXTRA. 

DIMENSIONS: 16iin v 5iin x llin deep. 

Mounted in oiled walnut or teak veneered cabinet, 
with metal trim and matching knobs. 

THE CIRCUIT INCORPORATES re^gualted power 
supply with transistor switching protection for 
output transistors, 26 silicon transistors plus 5 
diodes are used. 

MODEL C300/20/t 

ABOVE AMPLIFIER 
WITH INBUILT A.M. 

TUNER 

$144.00 
FREIGHT 
EXTRA 

12 WATT RMS PER CHANNEL VERSION OF ABOVE AMPLIFIERS AS PREVIOUSLY ADVERTISED 
ALSO AVAILABLE. $134.00 WITH TUNER. 

NEW AU-mNSISm AM TUttR WUH PRE AMPIUBI 
Suitable for use with all transistor or valve Hi-Fi amplifiers, tape recorders or 
P.A. amplifiers. $40.00 

SPECIFICATIONS: 
Frequency coverage 530 to 1,600 K.C. Inbuilt aerial, provision for external aerial. 
240 volt A.C. operation. Output variable from 50mv to 1.5 volts. Timber cabinet 
finished in teak or walnut. Band width 9KC. 

$118.00 FREIGHT 
EXTRA. 

MODEL aOOY. BASED ON THE 
PLAYMASTER 118 WITH TUNER 

Dimension 16iin x 5Hn x llin. 

CABINET IN OILED WALNUT OR TEAK WITH 
METAL TRIM. 

This amplifier is based on the Playmaster 118 circuit as featured in “Electronics Australia,” to which has been 
added the following features: 

• Inbuilt high gain A.M. tuner with a coverage of 530 to 1,600 K.C. 
• Loudness control giving bass boost at low volume. 
• Provision for tape, record and play-back, with din connector. 
• Calibrated dial available for all States. 
• EM84 tuning indicator giving accurate tuning with ease. 

POWER OUTPUT: 9 watts per channel R.M.S. FREQUENCY RESPONSE: 20 to 20,000 cycles incorpating 
Ferguson O.P.412 gain oriented output transformers. VALVES USED: 4-6GW8, 12AX7 or 12AU7, 6AN7, 
6N8, EM84 and 2 silicon diodes. 

CLASSIC RADIO 
245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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CHANGING IDEAS ABOUT LOUDSPEAKER SYSTEMS 

This article was prepared largely at the instigation of a 
reader who expressed himself as thoroughly confused by 
trends in the design of loudspeaker systems. How do the 
various factors interact: Enclosure size, loudspeaker size, 
air loading, frequency response, power output rating, and 

acoustic efficiency? 

By W. N. Williams 

To examine these and other factors 
in detail and to explain fully their 
inter-relationship would occupy more 
space than is available in a single, 
short article. What we can do. how¬ 
ever, is to look at the trends which 
have been evident, particularly over 
the past couple of decades, and see 
how they have brought about an 
acceptance of loudspeaker systems that 
are quite different in concept from 
what was once accepted as appropriate 
and necessary. 

As a class, loudspeakers are rather 
inefficient devices. To put it another 
way, it might be said that loudspeakers 
are not nearly as sensitiye as they 
should be. The acoustic power actually 
made available to the listener is com¬ 
monly less than 10 per cent of the 
electrical power fed to the loudspeaker 
— representing a power loss of more 
than ^0 per cent. 

Despite this leather gloomy observa¬ 
tion', the efficiency (or sensitivity) of 
loudspeakers relative to each other is 
still a very important consideration. 
Other things being equal, a loudspeaker 
exhibiting an efficiency of 9 per cent 
would normally be preferred to one 
exhibiting an efficiency of 6 per cent. 
Both would be preferred to one with 
an efficiency of 3 per cent, and so on. 

In those radio receivers, tape record¬ 
ers, etc., which are operated from bat¬ 
teries, loudspeaker efficiency is a vital 
matter. To minimise the weight and 
bulk of batteries — and the ultimate 
operating costs — the audio power 
stage is noimally operated at as low a 
voltage and current as possible. This 
sets a severe limit on the audio power 
which the stage will deliver and the 
louspeaker must be as efficient 
as possible if it is to transduce this 
limited electrical power into a useful 
level of acoustic power. 

For mains operated equipment, de¬ 
signers can be more generous in the 
design of the audio system but, at the 
same time, users normally expect much 
more from it. They will accept obvious¬ 
ly limited performance from a port¬ 

able battery-powered device but not 
from something that is larger, 
more pretentious, and mains powered. 

Because of this and the oost-»penalty 
that usually attaches to higher-powered 
circuitry, loudsp^er efficiency still 
comes into the picture. If loudspeaker 
“A” is more efficient (more sensitive) 
than louspeaker “B,” and has no seri¬ 
ous disadvantages, then loudspeaker 
“A” is the one which the designer 
will favour. 

Up till a few years ago, this same 
sort of thinking was very evident also 
in die high fidelity market — the one 
which .particularly concerns us in these 
pa^s. 

Thus, while the power output rating 
of high fidelity amplifiers has normally 
been well above that of even mains- 
powered receivers, high fidelity fans as 
a class are more given to 
listening critically at a higher level 

A much simplified diagram of 
a moving coil loudspeaker, A 
vital factor is the distance the 
cone has to travel to produce 
the required acoustic output. 
This vitally affects the length of 
the voice coil and, as a result, 

the acoustic efficiency. 

and to “turning up the wick” occasion¬ 
ally to impress visitors. 

In such a situation, a higher effi¬ 
ciency loudspeaker will usu£dly show 
up better because, for the electrical 
drive power available, it will produce 
an even louder sound — if that is 
what the owner is seeking! 

Somewhat more realistically, for a 
desired level of sound in the listening 
room, an amplifier feeding an efficient 
loudspeaker can operate at a lower 
level than one feeding a less efficient 
loudspeaker. Under such conditions, 
one would hopefully expect the ampli¬ 
fier to contribute somewhat less dis¬ 
tortion and to cope the better with 
transient peaks. 

It is interesting to relate these obser¬ 
vations to typical figures. Assume, for 
example, that loudspeaker “A“ has a 
3 decibel advantage in efficiency (or 
sensitivity) over loudspeaker “B.*’ 
Heard in a listening room, loudspeaker 
“A” would produce the same level of 
sound from a 5-watt amplifier, before 
system overload, as would loudspeaker 
“B“ operating from a 10-watt amplifier. 
For ordinary listening, loudspeaker “B“ 
would require twice as much drive 
power as would “A” for the same 
sound level. 

In other words, a 3dB difference in 
louspeaker sensitivity is ecjuivalent to 
a 2:1 difference in amplifier power 
rating. 

Up till a few years ago, most 
domestic high-fidelity systems had a 
power output of about 10 watts per 
channel steady-tone (commonly re¬ 
ferred to as RMS). Most were used in 
conjunction with 12-inch loudsi)eakers 
with better than average sensitivity- 
high-fidelity models bearing familiiar 
names like Rola, Goodmans, Wharfe- 
dale, etc. The loudspeakers were com¬ 
monly mounted in fairly large vented 
enclosures, which utilised radiation 
from the rear of the cone to reinforce 
output in the bass region. 

With amplifiers of this power level 
and relatively efficient loudspeaker 
systems, there were few complaints 
about the adequacy of the sound level 
available for domestic listening. 

The complaints were almost in¬ 
variably of another kind: the loud¬ 
speaker systems were too large for the 
domestic scene, particularly when two 
were involved, -as for stereo listening. 
In due course, this brought about a 
revolution in the thinking surrounding 
loudspeakers and, among other things, 
involved the question of loudspeaker 
efficiency. But first, a few technical 
points. 
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The accompanying diagram illus¬ 
trates the basic principles a moving 
coil loudspeaker. The moving coil (or 
voice coil) is wound on a former, 
cemented to the apex of the cone; 
complaint suspensions near the apex 
and the periphery of the cone allow 
the coil and cone assembly to move 
backwards and forwards. 

The voice coil operates in an intense 
magnetic held across the air gap of a 
magnet system. The interaction of this 
fixed magnetic field with that created 
by the audio currents through the 
voice coil produces the drive, which 
causes the voice coil to move back 
and forth; this carries the cone with 
it, propagating sound pressure waves 
into the surrounding air. 

The voice coil has to be made 
deliiberately longer than the dimension 
of the adjacent pole face so that the 
same number of turns will be in the 
magnetic field, irrespective of whether 
the voice coil is at a median position 
or near either extreme of its travel. If 
matters were otherwise, the drive to 
the voice coil would diminish towards 
the peak of each excursion; the peaks 
of the acoustic output wave would be 
fiattened, resulting in distortion. 

Unfortunately for efficiency, the 
turns on the voice coil which are out¬ 
side the magnetic field at any instant 
absorb power from the electrical drive 
signal but contribute virtually nothing 
to acoustic output. 

In developing a loudspeaker, it is 
necessary for the designer to envisage 
the role which it is likely to fill, the 
acoustic level at which it will be ex¬ 
pected to operate, and the likely order 
of cone excursion. 

A loudspeaker, which is intended to 
operate with low-powered portable 
transistor equipment, would not nor¬ 
mally be called upon to handle a high 
power level but it would be required 
to exhibit the highest possible sensi¬ 
tivity. In such a loudspeaker, the voice 
coil would most logically be designed 
with as few “idle” turns as practicable 
and be accommodated in a gap with 
the smallest practical clearance be¬ 
tween the coil and the pole faces. 

Logically, it would have as high a 
magnetic flux as possible across the 
gap, calling for the strongest magnet 
practicable. 

“Practicable” is the key word in the 
last sentence. Though there have been 
a number of important advances in the 
technique of fabricating loudspeaker 
magnets, it is still true that the 
strength of a magnet is linked closely 
with its size, its weight and its cost. 

The designer of a small, economy 
loudspeaker, has to do his best, within 
the limitations of a small, economy 
magnet system. 

When a loudspeaker is intended for 
more pretentious equipment, involving 
an expectation of hi^er level sound, 
more electrical drive and more empha¬ 
sis on bass response, the basic des^ 
concepts must be enlarged. The voice 
coil would be made longer, to allow 
for greater cone excursion. The dimen¬ 
sions of the gap would be increased to 
accommodate a larger coil and give it 
rather more clearance. To produce an 
adequate magnetic flux density across 
the larger air gap, a larger and more 
expensive magnet would be fitted. 

At the same time, the remaining 
dimensions of the loudspeaker would 
be increased to accommodate a larger 
cone, having a nominal diameter of 6, 
8, 10 or even 12 inches. 

NEW from QUAD 
SOLID STATE 

303 POWER AMPLIFIER AND 
33 CONTROL UNIT 

QUAD has introduced two new 
models, the SOLID STATE Quad 

303 and Quad 33. What's new in 
these models? ... 30 watts power 

rating (R.M.S.) per channel with 
frequency response of—1 db, 20 

to 35,000 Hz. Fully silicon 
transistorised. 

Entirely new circuit design 
provides outstanding high quality 

reproduction and output circuit 
protector which cannot be 

accidentally upset by misuse, 
overdriving, shorting or 
disconnecting speakers. 

Distortion is less than 0.03% 
at any level up to 45 watts per 

channel into an 8 ohm load at 700 
Hz and is 10 times lower than 

in the best of valve amplifiers. 
With the professional look and the 
professional touch, the price of these 

two new Quad units is $486.00. 

QUAD ELECTROSTATIC 
LOUDSPEAKER 

Using closely coupled moving elements 
some 200 times lighter than the 
diaphragms of moving coil loudspeakers, 
and being entirely free of cabinet 
resonances and colouration, this 
loudspeaker overcomes the usual 
major problems of loudspeaker design 
and provides remarkably natural 
reproduction of sound. The real test 
Is to listen to the music it reproduces 
—a comparative demonstration is 
strongly recommended. 

QUAD for the closest approach 
to the original sound. 

r 
I 
I 
I 
I 
I 

Please send me a copy of the new QUAD leaflet. 

NAME . 

ADDRESS . 

BRITISH MERCHANDISING PTY. LTD. 
49-51 York St., Sydney. Telephone 29-1571. 

(sole Australian agent.) 

1 
I 
I 
I 
I 
j 
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Peter Clarke says: 

Compare these lower 

than usual prices 

ADD-A-KIT WAY TO 
Nm STEREO POWER 

TAPEDECKS 
National RS766 $172.95 
Sharp RD712 $165.95 
Tandenburg 164IX $367.00 
All Akai and Sony Tapedecks at a special cash 
price. 
AMPLIFIERS 
Fisher TXIOO $377.00 
Leak ST30 $198.00 

ST70 $298.00 
Sharp STAS 1 $219.95 
Sansui AU555 $185.95 

AU350 $247.95 
5000 $413.95 

Monarch SA500 
All Kenwood and Akai Amplifiers 
with special cash prices. 

TURNTABLES 

$112.95 

Elac 610 $105.00 
Elac 50H $150.00 
Thorens TDl 50A $125.00 
All Dual, Garrard and other turntables 
with special cash prices 

SPEAKERS (for pair) 
A.R. 4X $274.00 
Fisher XP55 $200.00 

XP7 $385.00 
JBL Lancer 77 $450.00 
Leak Mini Sandwich $198.00 

Wharfedale Denton 
All other brands of speakers 
special cash prices 

$132.80 

iJliumetlcStmHd 
INDUSTRIES 

387 OEOROE ST., SYDNEY h.m'T.d.KZO^STI 
Porramafto Branch, 20 Macquorie Sh, 635-0830 opp. Astra Theatre. 

CLSCTRONICS Australia, Noyember, 1969 

The me of a lar^ cone has certain 
inherent advantages 'over and above 
the obvious one of the equipment 
manufacturer being able to advertise 
“giant 12-inch knidspeakers.** 

A larger cone “couples” more effec¬ 
tively to the surrounding air and tends 
to propagaite sound waves better at 
the lower frequences. In the usual 
poorly baffled situation it prcxiuces a 
more “fuU,” satisfying tone. And, be¬ 
cause it couples to a greater quantity 
of air, a larger cone can produce a 
given level of sound output for less 
to-and-fro movement than a smaller 
cone. 

In practice, typical competitively 
priced 12-inch loudspeakers can pro¬ 
duce an ample level of well-balanced 
sound for the average domestic situ¬ 
ation and exhibit an order of acoustic 
efficiency (sensitivity) at least equal to, 
and generally greater than, small 
loudspeakers. It is, therefore, quite 
wrong to assume, as many do, that 
ordinary 8, 10 and 12-inch loud¬ 
speakers are harder to drive than 
smaller ones. In fact, it is a common 
experience to find that transistor radios 
and tape recorders can be made to 
sound vastly better by simply feeding 
their output into a large, sensitive ex¬ 
ternal lo^speaker. 

The time-honoured 12-inch “pres¬ 
tige” high-fidelity loudspeakers ^ch 
we referred to earlier carry this gpn- 
eral design philosoph]^ to something 
approaching an economic limit. 

They have a large, carefully design¬ 
ed and sometimes n^tiple cone sys¬ 
tem, intended to exhibit a wide, 
smooth frequ^cy response. 

The suspension system is designed 
to allow fairly extensive excursiems of 
ffie cone and voice coil, anticipating 
that such a loudspeaker will most like¬ 
ly be called upem to operate at a high 
sound level and produce a generous 
output in the bass region. 

In anticipation of substantial cone 
excursion, the voice coil is made long 
enough to ensure that it will not run 
out of the gap. 

Because of the longer voice coil, a 
loss of sensitivity might be expected, 
but the traditional prestin high fidel¬ 
ity loudspeakers invariably used large 
and expensive magnets, which more 
than made up for the loss. Almost 
invariaibly such loudspeakers are nnore 
efficient than the less pretentious units 
in the same manufacture's range. 

Loudspeakers in this general class 
were — and still are — an excellent 
proposition for a dcnnestic high fidelity 
system and there are plenty of 
enthusiasts who would think of 
using nothing else. Their waning popu¬ 
larity has little to do with performance 
but a lof to do with physical size, as 
we have already noted. 

An enclosure which will not pre¬ 
judice the low-frequency performance 
of a 12-inch high-fidelity loudspeaker 
needb to have an internal volume of 
not less than 5 and preferably up to 9 
cubic feet! It usually takes a good deal 
of solid talking to justify one such 
enclosure in a livinig-room, let alone 
two for a stereo system. Quite apart 
from the actual space problem, cabi¬ 
nets of this size are very obvious items 
of furniture and are necessarily costly, 
if finished in the appropriate manner. 

Manufacturers and designers of high- 
quality stereo systems clearly had to 
find a way around this very real prob¬ 
lem and in the face of a long-accepted 



concept that loudspeaker systems could 
only be as good as they were big! 

When tms idea first gained accept- 
ance» it was not far from the truth. 
While a few designers anticipated the 
principles which have since become 
popular, the majority of compact loud¬ 
speaker systems were very disappoint¬ 
ing ^ comparison with larger and con¬ 
ventional imits. It is cmly during the 
past few years that compact systems 
have been developed in any variety. 

A typical 12-inch full-range, 
high efficiency loudspeaker, as 
produced some years ago by 
Goodmans. This class of loud¬ 
speaker works well in a large 
enclosure. As enclosure size 
is reduced, however, air load¬ 
ing on the large cone tends to 
push its natural resonance up 
from an acceptable 45-odd Hz 
to a figure that becomes prog¬ 

ressively less acceptable. 

capable of meeting the needs of most 
high-fidelity listeners in a domestic 
situation. 

There is far more to designing a 
compact system than mounting a con¬ 
ventional loudspeaker-—even a pood 
loudspeaker—in a box of restricted 
size. Consider, for example, the situa¬ 
tion which obtains for a conventional, 
12-inch, high-fidelity loudspeaker, as 
already discussed. 

Most of these have a natural cone 
resonance in the region 40 to 50Hz. 

If they are mounted on a large fiat 
baffle or in a large, open-backed cabi- 
net; the natural resonance of the cone 
assists the response in the region where 
it might tend to diminish due to inter¬ 
action of the front and rear radiation. 
The general balance may not be per¬ 
fect but it will certainly not be un¬ 
pleasant. 

If moimted in a large sealed 
enclosure, say 9 cubic feet or more, 
the cone resonance may be shifted up 
a few Hertz by the air loading on 
the r^ of the cone, but the results 
will still sound pood. 

If mounted in a properly designed 
vented enclosure, of 6 cubic feet or 
more, radiation from the rear of the 
cone is put to pood use, produoinp a 
bass response wluch will be impressive, 
even if a little “lumpy.” 

It is not far from the truth to say 
that, given a big enough baffle system, 
be it flat, infinite, seal^ or vented, a 
large top-quality loudspeaker will 

sound pretty good anyway. Such loud¬ 
speakers are surprisingly non-critical! 

However, proUems arise and 
multiply — when an attempt is made 
to meet high-fidelity requirements with 
such a loudspeaker mounted on or in 
a scaled-down baffle system. 

If it is mounted on a small fiat 
baffle or in a small open-backed cabin¬ 
et, radiation from the rear of the cone 
must substantially cancel that from the 
fiont over the low frequency range. 
The juxtaposition of walls and floor 
may help, rather randomly, to preserve 
some of the bass respemse and further 
assistance may possibly be had from 
bass boost in the amplifier. In general, 
however, the compromise is so great 
as to be normally unacceptable. 

On the other hand, if an attempt is 
made to complete the enclosure so as to 
contain the rear radiation from the 
cone, the air enclosed behind the cone 
adds “springiness” to the whole mov¬ 
ing system and significantly raises its 
natural resonance, both in frequency 
and prominence. From 45Hz, it may 
easily rise to well over lOOHz. 

Tbe “full” bass quality, which 
a 45Hz resonance may lend, becomes 
“boomy” for a resonance around 90Hz 
and “tubby” for a resonance around 
120Hz. 

The behaviour of the system as a 

The role of an 
enclosure is to 
prevent the loud¬ 
speaker from 
merely pumping 
air around the 
edge of its own cone — an 
effect that becomes . more 
evident at progressively lower 
frequencies. The srrudler the 
enclosure is made, the harder 
it is to secure the desired iso¬ 
lation without upsetting the 
behavior of the loudspeaker, 
due to the **springy* loading 
of the air trapped behind the 

cone. 

More details from 
your dealer or 

Engineering 
Products 
Division 

SYDNEY MELBOURNE 
886666 67 9161 

BRISBANE ADELAIDE 
4 1631 72 2366 

LAUNCESTON 
2 1804 

PERTH 
28 6400 

whole can be mianipulated to some ex¬ 
tent by the use of a vent, port, acous¬ 
tic resistance, tuned filter, etc., but the 
plain fact emerj^es that a conventional 
hi^-fidelity 12-mch loudsj^ker is just 
not suitable for mounting in a compact 
enclosure. 

Appreciatimi of this fact has led 
some designers to produce loudspeak¬ 
ers having a similar order of 
cone area but with a susprasion sys¬ 
tem so compliant that the natural 
resonance of the moving system is in 
the redon 15 to 20Hz. Mounting such 
a loudspeaker in a compact enclosure 
has an inevitable effect on the reson¬ 
ance, but pushing it up only to an 
accei^able 50-odd Hz. 

This, in fact, is the desi^ concept 
behind a large number of high quality 
loudspeaker systems, which might 
more aptly be described as compact, 
rather than small. Some of the loud¬ 
speakers have cone systems moulded 
from foamed plastic, a material for 
which the designers claim special 
advantages. 
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leakiHI-FI 
Craftmanship&QuaKty 

LEAK 'Stereo 70' Amplifier. $298.00 

The 'Stereo 70' is full of latent power - up to 35 watts r.m.s. per channel. 

Distortion is a mere 0.1% at 1,000 Hz for ail power outputs up to 
25 watts r.m.s. per channel. In addition, this extra 
output enables a pair of loud-speakers to be connected apart from the 
two in the main listening room. Elegantly finished In black and silver, or 
an attractive teak case is also available for shelf mounting. 
Other brand new features are a head-phone socket 
for those who prefer to listen to stereo that way, and a DIN record/ 
replay socket on the front panel for a portable 
tape recorder together with the standard 
inputs at the back of the amplifier. 
All this, backed by the famous LEAK craftsmanship and reliability, 
makes the Stereo 70 the most technically advanced 
amplifier available. 

LEAK 'Stereo 30 Plus' Amplifier. $198.00 

The new Stereo 30 Plus combines the long proven circuitry of 
the Stereo 30 with a new range of silicon transistors and facilities 
up-dated to meet today's needs: — 
This, backed by the famous LEAK craftsmanship and 
reliability, makes the Stereo 30 Plus the most technically 
advanced 15-watt amplifier available. 
Power Output (both channels sinewave driven): 
15 watts r.m.s. each channel into 8 ohm loudspeakers. 

See and hear LEAK Equipment today at leading Hi-Fi Stores and sound 
centres. For leaflets and information write to: 

H.J.LEAK(AUST) PTY LTD. 
RQBOX14 FRENCH’S FOREST, N.S.W. 2086 
PHONE 94 4902 

At the same time, miaaiy have adopt¬ 
ed the idea of filling the interior of 
the enclosure with a flvuffy acoustic 
filling. This effectively adds ma:^ and 
resistance to the ^trapped air, re¬ 
restraining the rise in both frequency 
and ampMtudie of the resonance. Tl^ 
result is a system which can be very 
smooth down to and below the bass 
resonant frequency. It lacks the inher¬ 
ent — if rather lumpy — reinforce¬ 
ment which a vented system nv^ in 
the bass rcigister, but it lends itself 
well to modest boost from the ampli¬ 
fier, if tibe listener judges this to be 
desirable. 

If the objective is to produce a still 
smaller loudspeaker system, while pre¬ 
serving a low bass resonance, it be¬ 
comes necessary to use a smaller cone. 
This is due to the fact that the effect 
of the enclosed air is largely propor¬ 
tional to the area of cone against 
which it can push. 

Appreciation of this fact has led 
designers to produce a whole array of 
lou£peakers intended for high fidelity 
applications, ranging down in size 

a nominal 10**inch diameter, 
to a mere 3 or 4 inches. All have 
been desigjied with a very low natural 
frequency of resonance, which will 
rise to some higher but acceptable 
frequency when the loudspeaker is 
mounted in a sealed and fill^ cabinet 
of suitable size. 

It is appropriate to mention here 
that, while the size of the enclosure 
largely determines the behaviour of the 
loudspeaker at the bass end, the 
cushion of entrapped air also helps 
protect the cone against excessfive 
drive. It is most unwise to operate a 
low-resonance high-compliance loudi- 
speaker in an enclosure which is not 
properly sealed dr which is larger than 
recommended by the manufacturer. 

While it is posssible, by such means, 
to produce scaled-down loudspeaker 
systems having a wide frequency re¬ 
sponse, it is essential that they be able 
to produce an adequate sound level in 
the listening room. 

A given sound level may ^ pro¬ 
duced by a larger cone vibrating 
through a small distance, or a smaller 
cone vibrating through a greater dis¬ 
tance. In other words, the smaller the 
cone, the greater will its excursion 
need to be for a given sound level. 

In view of this fact, loudspeakers 
intended for use in small high fidelity 
systems have a cone suspension in¬ 
tended not only to ensure a very low 
frequency of resonance, but also to 
^low considerable excursion either 
side of the at-rest position before the 
structure is restrained. In most such 
loudspeakers, the cone is supported 
aroimd its periphery by what is called 
a “roll surround,” moulded from neo¬ 
prene or other soft rubber-like 
material. 

As might be expected, a “long- 
travel” cone system makes it impera¬ 
tive that the voice coil be unusually 
long so that, at all times, a fixed pro¬ 
portion of the turns are within the 
magnetic field. It also means that a 
greater than usual proportion of the 
turns will always be outside the field, 
absorbing power but contributing 
nothing to acoustic output. A marked 
loss in efficiency is the inevitable 
result, the loss being compounded if 
the designer elects to open the gap a 
little to give greater clearance for the 
hard'-^wor&ng system. 

To help offset this loss of efficiency, 
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A typical, modern 64nch low 
frequency drive unit, as prO^ 
duced by Rola, Because of its 
reduced cone area, it can be 
used in a smaller enclosure 

than, say, a 12-inch unit 

it is normal to fit such loudspeakers 
with; large and expensive magnets 
which may, in fact, rival the size of 
the cone housing. In pri^tice, the off¬ 
set is only partial and it is usual to 
find that acoustic efficiency diminishes 
with size. 

As we have already stated, such 
units are intended to go into sealed 
encloswes of an appropriate size, 
filled internally with a fliiffy acoustic 
material. This has the desirable effect 
of damping resonance and abstM'bing 
acoustic reflections within the enclo¬ 
sure; in so doing, it reduces sonic com¬ 
ponents which would otherwise add to 
the loudness of the output. At the 
same time, it imposes an air loading 
(or a restraint) on the rear of the cone, 
making further inroads on efficiency, 
particularly at the lower frequencies. 

In all this discussion, little or no 
reference has been made to the high 
frequency end of the spectrum. This 
is simply due to the fact that the 
problem of reducing loudspeaker sys¬ 
tem dimensions is essentially cHie of 
preserving low-frequency response. 
The behaviour of a system in tiie 
middle and upper register is controlled 
by quite separate aspects of cone de¬ 
sign, the use of tweeter cones, separ¬ 
ate tweeter loudspeakers, cross-over 
networks and so on. 

Jn general terms, the broad charac¬ 
teristics of modem compact loudspeak¬ 
er systems can be summariised as fol¬ 
lows; 

MIDDLE AND UPPER RE¬ 
SPONSE: No mherent linutatkms. It 
will be as smooth and as wide as the 
designer has been able to make it. 

LOW FREQUENCY RESPONSE: 
Smooth and substantially free from 
doubling or tripling effects within the 
intended power range. The output usu¬ 
ally tapers towards tbe low fre¬ 
quency end, the loss becoming more 
appaieai as the size oi the system is 
reduced. Good balance can usuaUv be 
restored by using bass boost; half the 
bass boost available in an average am¬ 
plifier will usually suffice for a “book¬ 
shelf’ size enclosure, less for the lar¬ 
ger compacts. 

EFFICIENCy (OR SENSITIV¬ 
ITY): Noticeably lower than f<M* sys¬ 
tems using large loudspeakers and 
large vented enclosures. For b(igh qual¬ 
ity domestic listening, the power avail¬ 
able to drive them should be 10 watts 
RMS per channel, or more. Fortunate¬ 
ly, amplifiers with this order of power 
output are commonplace and there is 
no special problem in making up for 
the loss of efficiency which is almost 
inherent in a compact loudspeaker sys¬ 
tem. 

POWER RATING: Because effici¬ 
ency is so deeply involved, the power 
rating is related only vaguely with the 
actual sound level which a ^stem can 
deliver. However, for good qual¬ 
ity domestic listening, a compact 
loudspeaker system should be capable 
of accepting 10 watts RMS per chan¬ 
nel Or more. 

OVERALL EVALUATION: If 
space were no problem, most high 
fidelity enthusiasts would prefer to use 
large hi^ fidelity loudspeakers mount¬ 
ed in Targe (though not necessarily 
vented) enclosures. However, tradition 
and visual impact is a factor in this 
preference and the sound from the 
best modem compacts (from say 1 to 
3 cubic feet) bears direct comq^ison 
with the lar^r t>^s at likely domestic 
listenling levels. If lack of room space 
or cost forces the listener to select 
from the still smaller variety (say 
under 1 cubic foot), there is no need 
to be dismayed; a well designed book¬ 
shelf size system, with a good ampli¬ 
fier and half bass boost can give ex¬ 
tremely satisfying reproduction. Q 

Specific questions:___ 

It would appear that air loading on a loudspeaker increases its power 
handling capacity. Is this true? 

In general, yes. If operated without a baffle system, a loud^aker tends 
merely to pump air due to low-frequency energisation, from one side of the 
cone to the other. The cone reaches the limits of its travel with a minimum 
of drive without, in fact, propagating much of the energy into the listening 
area. The cone and suspension system may easily be damaged, particularly if 
the latter is highly compliant A baffle system imposes a work load on a cone, 
causing it to propagate low frequency energy over a greater distance. It 
minimises useless ocxne travel and allows the assembly to accept and utilise 
more drive power. 

Does loading on a cone, as by a small sealed enclosure, reduce efficiency? 
Wouldn*t one get as much acoustic output from the same loudspeaker 
by allowing it to operate with less restriction at higher efficiency? 
The purpose of sealing an enclosure is to contain the radiation from the rear 
of the cone and prevent it from interfering adversely with the frontal radia- 
tkm. At the same time, however, it so affects the behaviour of the loudspeaker 
as to require a specif desi^ approach. Loss of efficiency is part of the 
special approach required; it is not just a matter of air loading by the small 
enclosure. Operating the loudspeaker without an enclosure would not change 
its inherent efficiency all that much but it would leave the cone unprotect^ 
against extremes of travel and it would allow bass cancellation to occur. 

mammm 
LOW V COSTx HIGH FMPqRIM 

itsf s' 
MT-.ySSS,. 

Ithtd In selected 
styled to blend with period or modem decor 

are extremely effective *“5112 
point of view. The following models are the 
most popular. 

MODEL AS-57; Eookshelf type—Measuring 
15»4ln X S%ln x SUjn. this enclose Is 
compact and most effective. The_s^akW 
unit Is an oval wide range 
loudspeaker. Priced at only . 

The speaxer 

$22.50 
MODEL AS-EOE: Although only 1®,S*?*" 
X 12 3-8ln X sum the AS-60E Is fitted with 
a bass/mid-range speaker and a *«£*rate 

$27.50 
Sales Tax. ^ 

MODEL Ai-Eli A true “Slimline*’ enclosure 
with four bass/mid-range speakers and a 
high frequency reoroducer.^ ^ McuurM only 
4 S/8ln depth: height Is 21 3/8ln and width 
Is 17»4ln. Finish Is teak/walnut and the 
legs are detachable. Probably tM rnort 
popular multiple speaker sys- TA 
tern ever offered at thja price In 
Australia. Inc. Sales tax. ^ 

MOD8L . AS-202: A SjiPeakcr. 3-way,sjfs- 
tem which _ 
* 11S/8ln. the _ 
tion to the Encel 

measu^ ^20 1./ 8ln _ „ 11 S/_. 
’’02 Is a recent addr 

__ „ _ Sonics range. An 8in 
woofer and a SUin mid-range speaker are 
Incorporated — and a high frequency re¬ 
producer completes the awker complement. 
Will handle 10 watts R.M.S.. with ease. 
Beautiful hand finishM teak/wai- CA 
nut cabinet. Inc. S*!** )40iDU 

MODEL AS-220. A most effective 3 way 
speaker sntem i^th an 8“ bass repro¬ 
ducer. a BU*' mid-range speaker and a 
high frequency reproducer. Cabinet size Is 
20 1/8“ X 11 5/8“ X 11 5/8“ and the 
Front grille features a timber fret whl^ 
matches the teak-walnut veneer ttg TA 
cabinet. Handles 10 watts R.M.S. 
easily. Inc. sales tax. 

MODEL 
Ished teaU,.. ... 
speakers and a 3-way crossover network. 
A I2in woofer with a lone throw voice coil 
provides excellent bass response, a 6Uln njid 
Kwer handling capadty . _ 
R.M.S. Extremely wide frequenry 
spqnse free of coloration. Size ^ ' 
28ln X 14»4li 
Sales Ti 

AS-S03: A magnificent hand ftn- 
alHwalnut speaker svstem with three 
: and a 3-way crossover network. 

14m woofer with a lone throw voice coil 
ivides excellent bass response, a 6Uln 
d-range speaker covers the middle ranges 
iS a horn type tweeter comes in at 5kHz. 
war handling capacity Is over 15 watts 

“ * luenry re- 

$69.50 Tax. 
11 in. Inc. 

___ .s a ni.._ 
speaker system with a lOln bass reproducer, 
a BUIn mid-range speaker and an expon¬ 
ential horn tweeter. A 3-way crossover net¬ 
work assures smooth response over the 
total ram ‘ -- * 
13ln X — .... „ 
oiled teak/wal fncei price Ir 

IS snr._ ___ _ — 
ge of 40-20.000 Hz. Dimensions are 
22Uln X IlUin and finish is In 

priM ^^fncludlng Sams $78.00 
rax. 

MODEL AS-3S0: The deluxe system of the 
Sonics ranee. It is a 3-wav svstem with five 
speakers Including a 12In ‘ bass reproducer, 

irs and two ex* 
The attractive 

a pair of mid-range speakers 
ponentlaf horn type tweeters. _ 
cabinet Is hand finished in teak/walnut fig< 
iired veneer, has a most attractive timber 
fret, grille and measures 15 3-8ln x 26ln 

“-Bin. **-** '- - 
30-lo,000 Hz. Carefully selected crossover 
frequencies provide a smooth and musical 
performance over the frequencies 
specified. Encel price inc. sales 
tax Is ... 

Overall frequency response Is 
Fleeted 

nd musical 

$98.50 
IMPOIITANTi All • 

» 8 ohms Impedance. 
'Sonics" enclosures 

SONICS STEREO HEADPHONES 
The popular Model HS-304 offers fatigue 
free^ listening on a personal basis . . the 
head^ Is. very ^ comfortable even over 
lengthy periods. Price? Only $12.50. 

[] 
ELECTRONICS 

(STEREO) PTY. LTD, 
Head Office: 
431 Bridge Rd.. Richmond. Victoria 3121. 

Tel. 42 3762. 
Sydney Store: Ground Floor, 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 

Tel. 29 4563, 29 4564. 
‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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CLASSICAL 
RECORDINGS 

Reviewed by Paul Frolich 
HANDEL: Overtures and l^nfonias. 

(Overtures to Solomon, Berenice, 
Teseo, Ariodante, Esther, Rinaldo, 
Sosanne; Sinfoni^ from Solomon, 
J^htha, Rinaldo) English Cham¬ 
ber Orchestra; conductor Richard 
Bonynge. Decca stereo SXL 6360. 

There is one thing one must not 
forget for one minute while listening 
to this disc—^indeed, it would be diffi¬ 
cult to forget it: all the music heard 
has been **edited and prepared for 
performance” by Mr Bonynge. I have 
never failed to admire this conductor, 
nor have I failed in gratitude for his 
endeavours to unearth unjustly 
neglected music for our greater delight; 
and it is fair enough to claim that 
most of the music here presented does 
fall into that category of neglected 
music. 

Scholarship is a wondrous thing and 
arrangements and editing are very 
necessary for music which has been 
inadequately preserved in print. Handel 
has, of course, suffered quite dread¬ 
fully at the hands of nineteenth- 
century editors who set out to make 
his scores suitable for performance by 
a full symphony orchestra! Now, it 
is usual for conductors to go the 
opposite way and to attempt recon¬ 
struction of period performances by 
using only the forces available to the 
composer in his day. Reconstruction 
of a style is, however, even trickier 
and it is unfortunate that the result 
of a Bonynge being let loose can be 
just as dreadul as anything Hamilton 
Harty managed to do. 

Mr Bonynge has become preoccupied 
with ornamentation and this leads him 
into all kinds of unjustifiable details 
and byways. Ornaments, beyond cer¬ 
tain established and standardised 
embellishments, were usually the pre¬ 
rogative of vocal or instrumental solo¬ 
ists, who improvised them. I cannot 
accept the way in which arrangers such 
as Bonynge are now writing elaborate 
ornaments into a score. 

This novel way of “preparing for 
performance” becomes quite prepos¬ 
terous when whole orchestral sections 
are expected to reproduce such details 
faithfully and in unison. I have not 
done the amount of reading and 
research that I am sure Mr Bonynge 
has undertaken but I positively 
cannot find any evidence to support 
the editorial excesses he has indulged 
in. 

Apart from other drawbacks, some 
of the languid appoggiaturas and other 
frills mar the lovely line of Handel’s 
instrumental writing, detract one’s 
attention from the beauty of the music 
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and hide the quality of the orchestra’s 
excellent playing. If, after all this, I 
can still claim to have enjoyed the 
disc, this is because so much of the 
music is simply not available on any 
other disc I Imow of. I recommend 
the record for everyone’s attention; 
the music is beautiful in any guise, 
the playing is wonderfully good and 
the recorded sound absolutely first- 
rate. 

★ ★ ★ 

MAHLER: Das lied von der Erde. 
Maureen Forrester, contralto; 
Richiu^d Lewis, tenor; Chicago 
Symphony Ordiestra; conductor 
Fritz Remer, RCA Victrola stereo 
Vies 1390, 

This version of the “Song of the 
Earth'” was first issued about 1962 and 
had been deleted for some years now, 
without ever having been released on 
the Australian market before this. 
Now, on the budget-price Victrola 
label, it is probably one of the greatest 
Mahler bargains ever to be offered 
here. 

This version of Mahler’s great tragic 
work—really his 9th symphony, though 
he never called it that—is not ideal 
in every respect. Reiner, who died in 
November, 1963, had been brought up 
in the shadow of the Mahler tradition 
without, himself, ever being a member 
of the close circle of Mahler disciples. 

If conductors Bruno Walter and 
Klemperer could claim to conduct 
Mahler as the composer himself might 
have conducted it or approved of its 
being interpreted, Reiner could not; 
he merely belonged to the handful of 
conductors devoted to Mahler’s 
memory, who loved his music, under¬ 
stood it at their own, very personal, 
level and rarely conducted it other 
than very well. 

Though the last touch of authenticity 
is missing, few listeners are likely to 
be aware of this; what they might 
notice, though, is a touch of urgency, 
almost of pushing the music along too 
quickly here and there. This lack of 
leisureliness is not painfully obvious, 
but a little irritating all the same. 
Miss Forrester and Mr Lewis, fine and 
sensitive singers both, cannot quite 
match Ferrier and Patzak, who were 
steeped in the Mahler tradition and 
had been trained by Bruno Walter. 
In addition, none claims that the 
Chicago orchestra of a decade ago 
was the equal of the Vienna Phil¬ 
harmonic. 

All these are details which, I think, 
must be considered by a buyer; they 
are rather minor in some respects and 
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do not detract from the genuine value 
of this recording. I should imagine 
that every true Mahler fan will wish 
to own one of the Bruno Walter 
recordings of this great work, but he 
might well also want to have another 
version for comparison of details and 
for that purpose, at any rate, this 
bargain issue must get first preference. 
The quality of the recording is excel¬ 
lent and the performance, in general 
terms, a very commendable one. 

★ ★ ★ 

RACHMANINOFF—Aldio—A Suite 
from the opera. With Simon Estes, 
bass-barftone. 

HAVHANESS — Floating World — 
Ukiyo. 

MUSSORGSKY — Daybreak (Intro¬ 
duction to ^Khovantcliina”). Andre 
Kostelanetz and his Orchestra. 
CBS stereo SBR 2353B6. 

My eyebrows did go up a little 
when I saw Kostelanetz on the CBS 
release sheet in a spot where, norm¬ 
ally, I expect to see Bernstein or Orm- 
andy. Kostelanetz is, of course, a 
recognised conductor of very varied 
fare and he has appeared with many 
orchestras the world over. Neverthe¬ 
less his real fame is in the light music 
field, where his numerous appearances 
with his orchestra have made him al¬ 
most a byword. 

My misgivings were not, in fact, 
wholly unjustified. The Rachmaninoff 
work, which takes up the whole of 
side one, was previouslv unrecorded 
and could well have remained so, I 
feel. It is easy to understand why the 
17-year-old student was awarded a 
medal by his Conservatorium teachers 
after he composed this opera of gipsy 
love and pride in the space of one 
month. Young Rachmaninoff certain¬ 
ly did not kick over the traces, he ob¬ 
served every possible convention and 
copied the methods and manner of his 
teachers with slavish faithfulness. 

What I regret is that there is not the 
hint of anything personal to distinguish 
this music, nothing that marks it as 
being Rachmaninoffis rather than, say, 
Mussorgsky’s of a quarter-century 
earlier. If it is absolute pastiche, it 
yet makes for pleasant enough listen¬ 
ing and Mr Kostelanetz’ orchestra 
plays it with polish and finesse. The 
Mussorgsky piece, which fills up side 
2, is almost as unimportant musically; 
at any rate, it is a fine piece of atmo¬ 
spherics, brilliantly played and quite 
splendidly recorded. 

This brings me to the Hovhaness, 
the only item worth hearing with at¬ 
tention and, judging by the response of 
the players (however well they might 
do out of light music, they are ob¬ 
viously musicians foremost), fascinating 
to play. This is the first Hovhaness 
piece I have heard; all I know of the 
composer is that he is in his late fifties 
and that his name has cropped up in 
musical journals for some decades. The 
notes on the sleeve give no details of 
composition, but by the sound of it, 
the work could not have been created 
more than 18 years ago; if Mr 
Hovhaness is a cautious composer, it 
might be very recent indeed. 

As does a great deal of the more 
successful contemporary music the 
world over, this score owes a lot to 
an interest in Oriental, particularly 
Japanese, music. There are the usual 



NEW from SMUR 

We couldn't leave well enough alone 

We have improved the trackability of the V-15 Type 11 in the bass 
register—without affecting its excellent treble. Result: Where, in 
the past, you may have been required to increase tracking forces 
to track heavily modulated bass drum, tympani, organ pedal, bas¬ 
soon^; tuba, or piano passages . . , you can now play these passages 
without increasing tracking force , . . without bass flutter or IM dis¬ 
tortion ... and double (or even triple) record and stylus tip life. 

You can modify your present V-15 Type 11 

You may attain this higher bass trackability by installing the IM¬ 
PROVED VNI5E Stylus. These improved cartridges and styli can 
be identified by the Shure label on the stylus grip which is in red 
letters against a silver background. 

V-15 Type 11 Cartridges & replacement Styli 

Model No. Description Price 

V-15 Type 11 Improved Dynetic 
Cartridge . . . Biradial 
Elliptical Stylus $87.50 

VNI5E Elliptical Stylus for 
VIS Type II $38.00 

V-15 1 1-7* Dynetic Cartridge . . . 
".0007" Spherical Stylus $87.50 

VN7 Spherical Stylus for 
VI5 11-7 $38.00 

*This model already incorporated the improvements in the V-15 
Type I I when introduced. 

New reduced prices on the popular elliptical 

M55E and M44E cartridges and Styli 

M55E elliptical cartridge . $27.50 

irfTi .. 
[llPi J M44E elliptical cartridge. $24.00 

N44E stylus .   $16.70 

Remember the N55E and N44E styli can be used in 
any M44 series cartridge. You can upgrade any M44 
series cartridge by replacing with the elliptical styli. 

Contact your local Hi-Fi dealer or 
any of the following for more in¬ 
formation: 

tone clusters, free rhythms, slides, ex¬ 
tensive use of brass percussion and 
to quote the composer “. . . wild 
sounds of controlled chaos.” This 
piece is among the most approachable 
of its kind and some of it may put 
listeners in mind of Sculthorpe’s “Sun 
Music I.” Whether Mr Hovhaness’ 
score is wholly oriignal, or perhaps 
merely a collection of quotes from 
others, I am not in a position to say, 
but I incline to give him the benefit 
of the doubt. 

The performance, controlled, 
chaotic, interesting throughout, is, as 
far as I can tell in the absence of a 
score, quite excellent. The recorded 
sound, in all three works, is superla¬ 
tively good and mention should be 
made of the splendid singing by Simon 
Estes. 

DELIUS: Songs of Sunset; Cynara; An 
Arabesque. Janet B^er, mezzo- 
soprano; John l^iirley-Quick, bari¬ 
tone; liverpool Philharmonic 
Choir; Royal Liverpool Philhar¬ 
monic Orchestra; conductor 
Charles Groves. HMV stereo AS3> 
2437. 

This record, enhanced by sensible 
notes from the pen of Eiic Fenby 
(Delius* amanuensis), and accom¬ 
panied by the full texts of the Dowson 
and Jacobsen works, is a valuable 
addition to the limited amount of 
Delius’ music currently available on 
the market. For me, this music will 
ever be full of magic and enchant¬ 
ment, but I am sensible of the fact 
that, particularly among the young, 
Delius enjoys at best a qualifi^ 
vogue; indeed there are many other¬ 
wise quite discerning listeners who 
genuinely cannot get mto rapport with 
Delius^ thoughts. 

Be warned: if you don’t care for 
Delius, this disc is not likely to change 
your attitude. For those of us who 
love Delius and his instant poetry, this 
record fills a major gap in the cata¬ 
logue. As far as I know, the “Songs 
of Sunset” had never been recorded 
before; they represent Delius at his 
pastoral best, and they are superbly 
sung and played. 

TTie Arabesque was written for 
Beecham in 1915, recorded by him 
many years ago and has been generally 
forgotten, quite unjustly. “Cynara” was 
an old fragment, forgotten by the com¬ 
poser, which Fenby resurrected and 
helped Delius complete at Beecham’s 
behest in 1919. These two works, both 
of them quite worth knowing, usefully 
fill the second side of the disc; both 
are distinguished by Mr Shirley-C^irk’s 
moving and beautiful singing. 

Throughout both sides, all vocal and 
orchestral performances are excellent 
and a credit to Mr Groves* love for 
Delius. Although there are some minor 
flaws of balance, the recording is very 
good by normal standards. 

^ ★ 

SIBELIUS: Symphony No. 4 hi A 
Minor, Op. 63; Tapiola, Op. 112. 
Vienna Philharmonic Orchestra; 
conductor Lorin Maazel. Decca 
st^eo SXL 6365. 

Previous references to Mr MaazePs 
Sibelius recordings have been univers¬ 
ally favourable and this impression 
is unchanged after hearing this disc 
which, I believe, completes the set. 
Mr Maazel recorded all Sibelius* sym¬ 
phonies and most of his tone poems 

N.S.W.: Audio Engineers, 342 Kent 
Street, Sydney. 

W.A.: Athol M. Hill Pty. Ltd., 613-15 
Wellington Street, Perth. 

QLD.: Ron Jones Pty. Ltd., 7-9 Merton 
Road, Wolloongabba, Brisbane. 

VIC.: Audio Engineers (Vic.), 2A Hill 
Street, Thornbury, 44-3295. 
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motor *Automatic stop/shut off ^Automatic pinch wheel release *Auto- 
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use the matching speaker $W-160 (4 way, 60 watt input) 

Prove it by the sound! 
.prove it with 
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AKAI AUSTRALIA PTY. LTD. 276 Castlereagh $t., Sydney, N.S.W./146 Burwood Rd..Hawthorn. ViCTORIA/399 Montague Rd., West End, Brisbane, QUEENSLAND/8 Arthur St., 
Unley, S.A./579 Murray St., Perth, W.A. HOMECRAFTS: Petrie St., Canberra, A.C.T. J.B. YOUMS: Giles St., Kingston, A.C.T. 
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with the Vienna players who, by tradi¬ 
tion, are far from being exponents of 
Sibelius’ music, which has remained 
little-played in Central Europe. 

In general terms, Mr Maazel’s version 
of the 4th symphony is another of his 
great successes and I assume that most 
listeners will be thoroughly pleased 
with this record. The exceptions, I 
suspect, will be those few who still 
hanker after the kind of performances 
we got from Beecham on the record¬ 
ings for the Sibelius Society. 

Though I cannot, now, claim to 
remember the Beecham readings with 
any clarity, it was they which made 
me acquainted with the composer’s 
work and I have some reservations 
about Maazels’ interpretations. Sibelius, 
I believe, must be played with an 
intimation of harshness and the sweet 
tone of the Vienna strings makes the 
music a little too approachable; it was 
this same characteristic, by the way, 
which marred Karajan’s reading wifii 
the Berlin Philharmonic. 

Taken all-round, Mr Maazel’s view 
of the score may well be the correct 
one and I admit that there are many 
dark, even stark, moments which come 
close indeed to ideal Sibelius inter¬ 
pretations. If I still fail to find suffi¬ 
cient bleakness in Maazel’s reading of 
the symphony, I have no criticism at 
all to offer for Tapiola which I have 
never heard to greater advantage. The 
orchestral playing is, of course, very 
beautiful throughout and the quality 
of the recording is first-rate. For the 
present, I imagine, these must be 
regarded as among the best perform¬ 
ances on disc of both works. 

^ ★ 

HAYDN: The “Creation’* Mass. April 
Cantelo, Helen Watts, Robert 
Tear, Forbes Robbison; Choir of 
St. John’s College, Cambridge; 
Academy of St. Martui-in-the- 
Fields; directed by Robert Guest 
Argo stereo ZRG 598. 

This is the final disc in the Argo 
set of late Haydn Masses. The full 
title of this one is “Missa Memnis in 
B Flat Major” and it is a worthy 
conclusion to a marvellous series of 
great eighteenth-century works which 
have remained almost unknown to 
modern listeners; this, in part, because 
they are no longer thought of as 
church music, yet not truly suited for 
concert performance. 

In this, as in earlier works of this 
series, particular attention has been 
lavished on the choir. In size, it is 
similar to the choirs available to 
Haydn at Eisenstadt and the singing 
of the Cambridge group is truly excel¬ 
lent even if, here and there, a little 
overpowered by the strings. While this 
apparent unbalance will irritate chord 
devotees, it seems justified by the fact 
that the orchestral score in this Mass 
is exceptionally beautiful, varied and 
interesting. 

Jn many ways, this Mass may be 
considered as an instrumental work 
rather than one for voices; however 
fine the choral singing (and it is very 
fine), one’s attention focuses on the 
orchestra. The singing of the soloists, 
also, is quite excellent though they, 
in turn, are given few occasions for 
individual display in this score. 

The interest, which musically is very 
considerable, is amplified by quite 
excellent sleeve notes which help to 
explain Haydn’s rather surprising use 

of the playful opening theme for the 
Kyrie and other background details. 
Anyone hearing this work in the con¬ 
text of other Masses of the same period 
will continue to marvel at Haydn’s 
unflagging inventiveness and feeling 
for beauty. For the music as such, 
for the standard of performance and, 
far from least, the very high quality 
of the recording, this disc must be 
hailed as one of this year’s three-star 
occasions. 

★ ★ ★ 

SCHUMANN: Symphonies No. 3, Op. 
97 (“Rhenish”) and No. 4, Op. 
120. Vienna Philharmonic Orcbefr* 
tra, conductor Georg Solti. Decca 
st^eo SXL 6356. 

It is said that this recording had 
a rather mixed reception overseas and 
this rather puzzles me. It is true that 
Solti is probably not the ideal con¬ 
ductor for Schumann (Kubelik might 
fit that description best peihaps), but 
then neither was Boult, the only other 
conductor to have coupled these two 
works; as a rule, for the same price, 
we get only one of the symphonies on 
one disc, with some filler thrown in. 
Boult’s version, which I heard with 
restrained enthusiasm, is now over a 
decade old and sounds it; besides, it 
used the London Philharmonic, cer¬ 
tainly no match for the Viennese 
players. , 

(Considering the inteipretations as 
sucl^ we must accept the fact that 
Solti treats Schumann’s occasional 
romantic exuberance with a certain 
caution and his tempi are decidedly 
slow in some sections. These draw¬ 
backs, if drawbacks they are, are more 
than outweighed by great delicacy in 
phrasing and by a meticulous attention 
to the finest details in the scores. I 
am satisfied that these points add up 
to truly first-rate performances, quite 
apart from the undisputedly fine 
orchestral playing and excellent 
recorded sound. 

if if ik 
SCHUMANN: Carnaval, Op. 9; Etudes 

Symphoniques, Op. 13. Bruno- 
LiMmardo Gelber, piano. HMV 
Conceit Classic stereo SXCP 
20108. 

As a rule, only reissue items turn 
up on this low-priced label and I must 
confess to some puzzlement; this 

recording certainly has not been pre¬ 
viously issued by EMI and Cxelber had 
appeared on the same label in recent 
performances of Beethoven concerti. 
One must assume that, being relatively 
little known, this artist has agreed to 
appear on bargain issues and that this 
need not necessarily reflect on his 
artistry. This was proved by the out¬ 
standing critical success he scored with 
his Beethoven concerti. 

Having carefully listened to this 
disc, I reluctantly concluded that the 
low price was indeed justified: however 
good Gelber may have seemed in Beet¬ 
hoven (discs I have not myself heard), 
he cannot manage Schumann with any 
comfort and ease. 

Gelber’s technique is excellent and 
he seems to play with considerable 
assurance, but in his dry interpreta¬ 
tions there is hardly a trace of 
Schumann’s poetic romanticism. Not 
only is he prosaic, but Mr Gelber 
even fights shy of any real dramatic 
commitment, as will be noticed at the 
end of “Omaval.” 

On the whole, the 12 Etudes fare 
better, sii^ here the pianist may with 
some justice claim preoccupation with 
technical problems. In many respects, 
Gelber’s playing is exemplary and I’ve 
no doubt that aspiring students will 
find it useful to heed, with his clean 
touch and neat organisation. But if 
you really want to know what may 
be found in these Etudes, you will 
have to go back to Richter. The 
recorded sound is clean, good and 
pleasant. 

★ ★ ★ 
STRAUSS: Don Juan Op. 20; Salome: 

Final Scene. Inge Borkh, soprano; 
Chici^o Sym^cmy Orchestra; 
conductin' Fritz Reiner. RCA 
Victrola stereo VICS 1392. 

The first thing that must be said 
about this re-issue is that, at the newly 
reduced Victrola price, it is a remark¬ 
able bargain. Reiner’s version of “Don 
Juan” first came my way late in 1964, 
about a year after the conductor’s 
death, and I found it worthy of praise 
then, both as a performance and as 
a quality recording. 

Five years later, the recording 
proves to have lasted well. This is by 
no means the best of Strauss’ tone- 
poems and it has been the subject of 

(Continued on Page 138) 
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With a BSR X3M 
‘compatible’ cartridge, 
almost any mono 
record playing 
equipment can take 
stereo records 
(without damaging 
them) 
7 
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Why compatible cartridges? 
An increasing number of record companies 
are now making stereo LP records only. 
Until now these records could not be played 
on a mono player without distortion and 
damage to the records. 
When playing stereo records the stylus tip 
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groove contours. Mono records have grooves 
which only move the stylus horizontally so old 
mono cartridges will not allow vertical move¬ 
ment of the stylus. Playing stereo records 
with old mono cartridges will damage the ver¬ 
tical component of the groove Irrevocably. 
The X3M ‘compatible’ cartridge, designed 
and perfected by BSR, is the answer to this 
problem. For a small outlay it allows you to 
play both stereo and mono records without 
harming either. Retail price, $6.00. 
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Dynamic Compliance: 

Horizontal 3.0 x 10-* cm/dyne (±20%) 
Vertical 1.0 x 10-‘ cm/dyne (±20%) 

Equivalent Capacity: 800 pF 
Nominal 
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Measuring Temperature: 20® C 68® F 
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Now 
BSR McDonald 
Total Turntable 

Every BSR McDonald automatic turntable is 
precision made in Great Britain to the most 
exacting specifications. Upon their arrival in 
Australia, every model is unpacked and re-tested 
under actual playing conditions. That’s why BSR 
service calls are the lowest in the industry—and 
perhaps that also explains why BSR selis more 
turntabies than anyone else in the world. 

BSR McDonald 600 

The BSR McDonald 600 encompasses every fine feature 
one could desire in an automatic turntabie. 

• Heavy cast, specially balanced turntable. 
• Dynamic anti-skate control applies continuously 

corrected compensation at all groove diameters. 
• Cueing and pause control lever allows for exact 

positioning of stylus on record and permits you to 
interrupt listening and reposition to same groove. 

• Micrometer stylus pressure adjustment permits Va gram 
settings from 0 to 6 grams. 

• Automatic lock on tone arm after last record is played. 
• Dynamically balanced 4-pole induction motor has 

high torque, constant speed design—assuring 
minimum rumble and wow. 

• Low mass tubular aluminium tone arm perfectly 
counter-balanced both horizontally and vertically. 

• Resiliently mounted, coarse and fine vernier adjustable 
counter-weight. 

• Tone arm is jam-proof even if it is held during the 
cycling operation. 

• Clip-in cartridge holder, provides universal mounting 
and quick change. (Optional) 

BSR McDonald 600—$114 (with C1/ST4 cortridgo). 

BSR (A'Asia) Pty. Ltd., 
Southern Section Industrial Estate, 
St. Marys, N.S.W. 
Phones: 623-0375, 623-0376 

Wholesale Distributors 
Goldring Engineering (A’Asia) Pty. Ltd. 
N.S.W.; 443 Kent Street. Sydney. 29>5802 
Vic.: 162 Pelham Street. Carlton. 34-510$. 
Qld.: 415 Adelaide Street. Brisbane. 2-3247 
W.A.: 32 Northwood Street. Leedervliic. 8-4988 
S.A.: Farley & Fahy Pfy. Ltd.. 75-77 Wright St., 
Adelaide. 51-5117 
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Goodmans 
The Greatest Range- 
The Greatest Name 
Goodmans High Fidelity loudspeakers meet your every 
requirement, and Goodmans name is your guarantee of 
excellence. 

\ 

From Goodmans range, you can select your own personalised system 
- to suit your amplifier output room size, pocket and ear. Choose, too, 
the cabinet style you prefer from the range of recommended designs. 

Our range of single unit full range High Fidelity speakers is illustrated 
here - each, when correctly housed, a complete High Fidelity system. 
Ffnd out all about them. And Goodmans 'Stage-built' and Multiple 
Speaker systems, using the world-famous Audiom Bass speakers with 
mid- and high frequency units. And the special Audioms for Public 
Address work and Musical Instrument amplification. 

All available in 15-16 ohm versions. 
watt rating shown is r.m.s. For American rating, double the figure shown. 

Goodmans for High Fidelity 

For full particulars, write to the Sole Australian Agent: 

British Merchandising Pty Limited 
Shaw House, 49-51 York Street, Sydney. 
Telephone: 29 1571 (3 lines) 
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relatively few satisfactory per¬ 
formances; Reiner*s remains one of the 
best of them. He dealt with the score 
lovingly, with great attention to colour¬ 
ful details. There are more exciting 
readings by other conductors 
(Ormandy, Mehta, Maazel and Kara¬ 
jan among theni), but there is not 
really a great de^ that would make 
any of these a strong favourite. 

As far as the “Salome” scene is 
concerned, I think listeners will find 
it wholly adequate. This is not, in 
my view, great music and far from 
Strauss* b^ operatic effort. The 
hysterics of this scene, musically as 
much as theatrically, are certainly not 
everybody’s meat and I daresay Miss 
Borl^ has been out-screamed and out- 
hammed by many another soprano. All 
the same, she sounds pretty good, as 
does the orchestra and if Uie con¬ 
ductor perhaps found it a little dis¬ 
tasteful, he did not allow his feelings 
to show by any skimping of effects. 

Allowing for the age of the record¬ 
ing, the soimd quality of die disc is 
really remarkably good and listeners 
without great hi-fi ambitions will find 
nothing to complain of. In any event, 
with both quantity and quality, you 
couldn’t go far wrong at this price! 

★ ★ ★ 
BRITTEN: Songs and Proverbs of 

William Blake, op, 74; Dietrich 
Fischer - Dieskao, baritone. The 
Holy Sonnets of John Donne, op. 
35; Peter Pears, tmor. Both cycles 
accompanied by Benjamin Britten, 
piano. Decca stereo S^ 6391. 
These two song cycles cover a 

great stretch of Britten’s creative activ¬ 
ity. The Sonnets date from 1945, the 
Blake texts were not completed until 
1965; the songs of opus 35, though 
all too rarely heard, had been pre¬ 
viously recorded with moderate success 
and it is a joy to hear them again, 
still showing Pears as a master of his 
art, in a very much better version. 

The performance, on this occasion, 
is all anyone could wish for and I find 
that the spiritual impact of Donne’s 
verses comes through much more 
powerfully than before. The recorded 
sound is in keeping with this great 
occasion, and die recording, if it 
achieves nothing else, again testifies to 
Britten’s supremacy among current 
accompanists. 

Blake’s mysticism has attracted 
many composers and Britten’s interest 
in Blake’s writings comes as no sur¬ 
prise. Any composer who admits to 
preoccupation with spiritual values 
and the search after innocence, cannot 
escape the thrall of Blake’s poetry 
and it seems to me that Britten, 
in this cycle, gives us the fullest and 
frankest declaration of his personal 
values. 

The songs are individually preceded 
by the Proverbs which are used to set 
the tone and the mood for what fol¬ 
lows; the cycle itself moves widely, 
from anger, through tenderness and 
compassion back to innocence. 
Fischer-Dieskau’s singing, on this 
occasion, is beyond the reach of 
criticism and the near-perfection of his 
English is matched by the perfection of 
Britten’s pianism. Recording quality 
is among Decca’s best and lam satis¬ 
fied that even those usually 
averse to Britten and his musical 
method and manners must succumb 
to the patent sinceritj^ and complete 
commitment evidenced in this music. Q 



DOCUMENTARY 
RECORDINGS 

APOLLO 11—WE HAVE LANDED 
ON THE MOON. Produced by 
Coital Records from official 
NASA tapes. Narration by Paul 
Haney. Stereo SENC 95d2. 
Interest: Historical souvenir. 
Performance: Not applicable. 
Quality: Poor sound, naturally^ 
Stereo: Insignificant. 

A disc such as this, recalling the 
greatest adventure so far in the history 
of mankind, cannot fail to be com¬ 
pletely absorbing. Realising this, the 
producers have allowed the events to 
unfold with a minimum of narration. 
During the actual events of the launch 
of Apollo 11» and the landing, moon 
walk and take off, the contributions of 
the narrator are minimal, amounting to 
an occasional word of explanation. 
Earlier in the disc. Where a few min¬ 
utes* playing time are devoted to a 
brief account of some of the events 
which led up to Apollo 11, the narrator 
plays his most important role. 

As a souvenir of a great achievemeot, 
this disc will sell by the million. 1 am 
sure it would have sold well as a top 
price disc, but E.M.I. have issued it 
under their $2.50 Encore label, which 
should ensure its success even further. 
(H.A.T.) 

★ ★ ★ 
THE POEMS OF DAME MARY 

GILMORE, read by Shulamita 
Rovldn, and with interview with 
Dame Mary Gilmore. Calendar 
(Festival) Mono Rd6/572. 
Interest: Great Australian poet. 
Performance: Rather lightweight. 
Quality: Good. 

Whatever disadvantages this disc has, 
and there are some, it deserves atten¬ 
tion as one of very few records of Aus¬ 
tralian poetry in general, and the work 
of Dame Mary Gilmore in particular. 
It also provides a rare opportunity to 
have on disc some of Dame Mary’s own 
comments on her poems and her 
recollections of the Australia of her 
childhood. 

The interview with Dame Mary 
which starts the disc provides a back¬ 
ground of the circumstances which 
gave rise to some of the poems — the 
lamplighter who married a doctor’s 
daughter, to the scandalisation of the 
local community, but who confounded 
the gossip mongers by inheriting an 
earldom, a story commemorated in 
‘The Countess of X**; her explanation 
of the poem ‘Tend to the Grass,” that 
the weakest of things, in sufficient 
numbers will eventually overcome the 
strongest, even as the grass will grow 
back over a path worn by the feet of 
man when he ceased to go that way; 
her advice to young poets to seek out 
and write about the simple things: 
these and other examples give an in¬ 
sight into the philosophy which Dame 
Mary brougjit to her task, and the 
understanding of which makes the 

meaning of her poems so much 
clearer. 

In her reading of the poems, Shula¬ 
mita Rovkin has some fine moments, 
and on the whole does very well, pro¬ 
viding flashes of interpretive insight 
and good characterisation, but getting 
out of her depth in some of the more 
philosophical and sorrowful poems. In 
‘‘Eve Song” and elsewhere she sounds 
rather like a young and earnest school 
teacher reciting for her class. The 
excitement of “"Boolee, the Bringer of 
Life” provides more scope for her 
talents, and she does well here. In 
“Eternal Chaos and Eternal LaV* the 
deep reflective thought of a lifetime is 
possibly rather more than she can com¬ 
fortably handle. One could go through 
each poem in this way, indica^g 
some readings as entirely satisfying, 
others lacking in interpretive strength, 
but to little purpose. At its modest 
$2.95 price tag, the disc is well worth 
having as one of the few recorded ex¬ 
amples of the work of a great Aus¬ 
tralian. (H.A.T.) 

★ ★ ★ 
LAUGHTER UNLIMITED, Volume 3. 

Memo. E.M.I. Columbia OSX- 
7900. 
Interest: Comedians, 78 r.p.m. era. 
Performance: Still enjoyable. 
Quality: Quite acceptable. 

Once upon a time, radio stations used 
to play records by Reginald Dixon, 
Peter Dawson and Bing Crosby. Now 
and again^ by way of a change, they 
would play a comedy record. There 
weren’t all that many comedy records 
and they became very well known. But 
people didn’t mind. They’d wait for the gunch lines that they knew off by 

eart! 
You can tell people who lived in 

those days because they now have grey 
hair—or no hair at all. You can alio 
pick them out because they still repeat 
those funny lines to one another—and 
laugh uproariously, to the puzzlement 
of their juniors. 

“Funny fishes, earls!” Ha, ha, ha. 
“I want two dozen danner nipkins,” 

to which the correct reply is: “Danner 
nipkins. Madam?” 

“I took a man to His Majesty’s an¬ 
noyed . . . King’s Cross” Ho, ho, ho. 
“A fer ’orses” . . . “B for mutton’” . . . 
“I fer Novello’ and so on, an array of 
phrases and a style of humour which 
coloured the speech and the outlook of 
a generation. 

In this third volume of “Laughter 
Unlimited,’ E.M.I. have resurrected an 
excellent assortment of these 78 r.p.m. 
recordings. Try your memory on these: 
Digging H-io-les (Flanagan and Allen) 
—Double Damask (Cicely Courtneidge) 
—^The Oldest Chorus Boy (C^ril Rich¬ 
ard)—The Riddle Scene (Leslie Henson, 
Fred Emney)—Keeping Up The Old 
Traditions (Western Bros.)-—The Low- 
down on Hamlet (Bernard Miles)—Gert 

and Daisy and the Knothole (Elsie and 
Doris Waters)—-Eels (Jack Warner)— 
Surrealist Alphabet (Clapham and 
Dwyer). 

Bfy any standards, these were ^fted 
entertainers. Maybe their style will be 
too dated for the present generation but, 
if your hair is greying, you’ll thorough¬ 
ly enjoy the experience of meeting them 
again on this new LP. (W.N.W.) 

★ ★ ★ 
GREAT MOMENTS IN RADIO. 

Jack Benny. Stereo, Festival SFL- 
933,295. Also in Mono FL-33,29S. 
Interest: Radio, pre-television. 
Performance: Bits and pieces. 
Quality: Obviously dat^. 
Stereo: Contributes nothing. 

Jack Benny reminisces about the 
soap operas and the commercials that 
once characterised American radio. 
Unless my memory for titles is worse 
than I think, most of them would be 
unknown in this country and unlikely 
to stir nostalgic memories. What makes 
matters worse is that the sound quality 
is quite poor by modern standards 
not due to any fault in Festival pro¬ 
cessing but simply because early trans¬ 
criptions were that way. 

On side 2 the sound of “The Lone 
Ranger” is heard briefly but a fairly 
long segment of ‘The Shadow” alone 
demonstrates the fact that old-time 
radio serials could build suspense. 

Undoubtedly the historic highlight 
of the record is a recording of the 
broadcast when the dirigible Von Hin- 
denburg crashed in flames at its Lake- 
hurst terminal. But, overall, of only 
limited interest to Australian listeners. 
(W.N.W.) a 

SARABAND 
RECORD PLAYER 

• Synchronous motor, belt drive. 

• Heavy non-metal 12” platen. 

• 14“ arm with anti-skating and visc¬ 
ous bearing damping. 

• Magnetic head with patented 
anti-distortion construction. 

• Output 20 watts R.M.S. per chan¬ 
nel; auxiliary ins and outs. 

SEHD TODAY FOR YOUR 
'’SARABAND" BOOKLET 

M.B.H, AUDIO SALES. 

33 MARLBOROUGH ROAD. 

HOMEBUSH. N.S.W. 2140 
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Illustrated this month: Sansui Model 350 Tuner/Amplifier, 60 watts music power. 

Twelve months from now you will have forgotten precisely how much you paid for your Sansui 
Amplifier. Price will have become irrelevant. The only important factor in your mind will be how 
satisfied you are — how glad you paid that little bit more for the first class workmanship that 
has been put into your Sansui. 

On the other hand, if you bought something that was a “bargain” and maybe only bought it be¬ 
cause it was cheap, you will most likely regret it for ages. Measure it this way: Over a ten year 
period of enjoyment and complete satisfaction with your amplifier, is it worth jeopardizing all this 
to save a few dollars? 

12 models to choose from 

... and appearance wise they look what they are . . . top performance combined 
with smart styling. 

Imported direct from Japan and distributed by Magnecord Sales and Service, 276 Castlereagh 
St., Sydney 2000. Phone 61 9881. 
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By HARRY TYRER, FORBES CAMERON, NEVILLE WILLIAMS 

Devotional recordings 
JUST A CLOSER WALK WITH 

THEE. Ella Fitzgerald with the 
Ralph Carmichael Choir and 
Orchestra. Stereo, World Record 
Club, W.R.C. S/4540. 
Interest: Ella’s first devotional 

^ albiim. 
Performance: Full of appeal. 
Quality: Virtually flawless. 
Stereo: Normal. 

Seeing this album on the display 
stand, one might be forgiven for 
assuming that it would be <iaracteris- 
ed by the heavy mannedsms and 
emotions often associated with Negro 
female soloists. But such is not the 
case. 

Under the skilled hand of Ralph 
Carmichael, the orchestra and chorus 
present a beautifully blended, gently 
rhythmic background above which Ella 
sings, sometimes ‘‘straight,” sometimes 
with beautifully judged and charac¬ 
teristic variations. I found the result 
full of appeal and I doubt that many 
would react differently. 

The generous program contains 
fourteen numbers: Abide With Me — 
Just A Closer Walk — The Old 
Rugged Cross — Brighten The Comer 
— I Need Thee Every Hour — In 
The Garden —• God Be With You — 
God Will Take Care Of You — 
Church In The Wildwood — Throw 
Out The Lifeline — I Shall Not Be 
Moved — Let The Lower Lights Be 
Burning — What A Friend We Have 
In Jesus — Rock Of Ages. 

A highly successful album. Recom¬ 
mended for all a^ groups. (W.N.W.) 

★ ★ ★ 

THE HAPPY GOSPEL Of The Happy 
Goodmans. Stereo, Canaan CAS- 
9644—^LP (From Sacred Produc¬ 
tions Aust., 181 Clarence Street, 
Sydney and other capitals). 
Interest: Up-tempo “Convention” 

Gospel. 
Performance: Polished. 
Quality: Clean soimd. 
Stereo: Well exploited. 

This imported American album 
comes to hand adorned with a gold 
“Grammy Award Winner” seal. Listen¬ 
ing to it, it is not hard to understand 
why. 

The “Happy Goodmans” are a 
mature, 5-strong family group—^Vestel, 
a female vocalist, and a male vocal/ 
instrumental quartet. By reason of 
their varied talents, the group finds no 
difficulty in presenting a dozen 
numbers, unified in style and yet with 
no sense of monotony or repetition. 

This is not to say, however, that 

their appeal will be universal. With an 
accent on rhythm, much of the 
music is in modern up-tempo style, 
with touches of blues and spiritual, 
familiar these days on rally and con¬ 
vention platforms. If you’re one of 
the many who have an ear for music 
in this style, I doubt that youll hear 
a better example. The vocal work and 
instrumental backing are alike excel¬ 
lent. 

The titles: Hallelujah — The One 
Who Died For Me — Pity The Man 
— The Keys To The IGngdom — 
Welcome Home — When They Ring 
The Bells — Great Is The Lord — 
I See The Light — Fm Willing, Lord 
— O Come, Angel Band — Saviour, 
Gently Take Me Home — Joy For 
Your Soul. 

The Happy Goodmans are well 
named. They look happy and they 
sound happy. Recommended — pro¬ 
vided your tastes are not too formal. 
(W.N.W.) 

★ ★ ★ 

INSPIRATION. Tammy Wynefte. 
Produced by Billy SheirUl. Com¬ 
patible stereo, Epic Stereorama 
(CBS) ELPS-3572. 
Interest: Well known songs of 
faith. 
Performance: Very professional. 
Quality: Clean, very clean. 
Stereo: Good. 

Most noticeable quality of Tammy 
Wynette’s voice is a break at the 
beginning of accented syllables, such 
that her vocal chords almost seem to 
“switch on” a split seccwid after the 
word is breathed. It’s not the kind of 
vocal gimmick that would win an 
eisteddfod but that is not nec^sarily 
synonymous with success. There is no 
d-oubt about Tammy Wynette’s profes¬ 
sional ability, while Billy Sherrill must 

get top marks for his appropriate 
arrangement and backing. 

The inspirational songs on the 
album are mostly well proven favouri¬ 
tes: You’ll Never Walk Alone — 
Count Your Blessings Instead Of 
Sheep — Just A Closer Walk — I 
Believe — Battle Hymn Of The Repub¬ 
lic —How Great Thou Art —^He’s 
Got The Whole World In His Hands 
— It Is No Secret — Crying In The 
Chapel — He —May The Good 
Lord Bless And Keep You. 

If you know and like Tammy 
Wynette’s style, you’ll need no con¬ 
vincing about this album. If you don’t 
know her or have reservations about 
popular style Gospel, you better listen 
to a couple of tracks before you buy. 
It may irk or enchant. (W.N.W.) 

★ ★ ★ 

NO GREATER LOVE. Keiim Ja Kim, 
stereo. Word WST-8454 - LP. 
(From Sacred Productioiis Aust, 
181 Clarence Street, Sydney 
and other capitals.) 
Interest: Young Korean soloist. 
Performance: Promising teenager. 
(Quality: Good. 
Stereo: Not important. 

On previous occasions, we have re¬ 
viewed in these columns albums by 
the Korean Orphan Choir, a group of 
children trained and sponsored by 
World Vision Inc.; children who never 
fail to charm with their sweet voices 
and quaint accents. 

Keum Ja Kim showed early promise 
as a child soprano and was featuied 
as a soloist. Now a teenager, with the 
experience of three tours and some 
three years’ further training in the 
U.S.A., the one-time little waif is now 
featured on her own solo album. As 
Kurt Kaiser observes in the jacket 
notes, her voice is still maturing but 
she copes well with the ordeal of hav¬ 
ing to sing a dozen straight numbei^ 
with only solo piano as support. 

The hynms: There is No Greater 
Love—^As Refreshing As Tbe Sum¬ 
mer Rain-—Jesus, The Very Thought 
Gf Thee—-When I See My Saviour— 
In Times Like These—SJweet Hour Of 
Prayer —Overshadowed —Poor Little 
Lost Lamb—How Lovely Are Thy 
Dwellings—^When He Cometh — He 
Brought New Life To Me—Fill My 
Cup. Lord. 

To those who have any of the 
Korean Choir albums, this album is 
likely to have an appeal beyond 
the mere performance. It will have a 
personal quality, the more so because 
the titles seem to reflect the emotions 
of a little orphan girl, given the op¬ 
portunity to live. (W.N.W.). 

W.H.M. 
wow & FLUTTER METER 

Suitable for tape, disc or film; audio, data 
or video recorders. Facilitates floppier in¬ 
vestigation in loudspeaker systems. Fav¬ 
ourably reviewed in the trade press. Avail¬ 
able to B.S.I. or D.I.N. standards and for 
various mains voltages. Fully guaranteed. 
Price $180 plus sales tax. 

SOLE 

a Induafriaa pty. ltd. 
266 Hay Street, SliBIACO. W. AUST. 6008 

AUSTRALfAN PlSTRiBUTORS 
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TRADE 
ENQUIRIES 

ONLY 

★ UlSIltE TONE AtMS 

•k MCNO CANTNIDOES 
Sm review on Page 119 of Feb¬ 
ruary, 1969 blue, "Electronics 
Austrslla.” 

ir COMPAX AMPLIRERS 

ic LUX AMPlIFeS 

ir PML MICROPHONES 

'A' LONDON MICROPHONES 

ir GRACE TONE ARMS AND 
CARTRIDGES 

^ CaESTION GUITAR 
SPEAKERS 

ir PRL TANGENTIAL FANS 

if MICRO DUST PICKUPS 

if PUNET P.A. AMPLIFIERS 

if SOUND AMPLIFIERS 

if COMPAX TUNERS 

if SONICS SPEAKER SYSTEMS 
Trade supplies only available from; 

INTERNATIONAL 
DYNAMICS 
(AGENCIES) 

PTY. LTD. 
4 Duke St., Abbotsford .Victoria. 
3067. Tel. 42 4403 

INTERSTATE DISTRIBUTORS. 
Queensland: 

STEREO SUPPLIES 
100 Turbot St.. Brisbane. Qld. 4000. 

Tel.; 21-3629. 

South Australia: 

CHALLENGE RECORDING CO. 

65 Henley Beach Rd, Henley Beach Sth.. 
S.A.. 5022. Tel. 56-2585. 

MUSIC OF THE JEWISH PEOPLE. 
Leo Roth, tenor; Wemer Bus- 
chnakowsld, organ; Leipzig 
Synagogue Choir and members oi 
the Leipzig Ra^o Symphony 
Orchestra conducted by Wemer 
Sander. World Record Club 
Stereo S/4583i. 
Interest: Jewish devotionals. 
Porfcwrmance: With* feeling. 
Quality: Excellent. 
Stereo: Normal. 

“Traditional music of the home and 
the synagogue” says a subtitle on the 
sleeve, and I exp^ted some tracks to 
be popular songs, similar to those 
featured in “Music of a People,” 
released by World Record Club some 
months ago. But no, the contents are 
almost entirely devotional in character, 
the texts being mainly from the Bible, 
Or the Jewish prayer book. The items 
are: W^schomru, concerning the obli¬ 
gatory rest on the Sabbath — Has- 

chkiwenu, an evening prayer for pro¬ 
tection during the night — Schwufi 
Nafschi, from Psalm 116 — Kol 
Nidrei a penitent prayer for the Day 
of Atonement — K’Wakoras, concern¬ 
ing the Jewish belief in destiny being 
based on a psalm verse, a lament on 
the sufferings of the Jewish race — 
Tal, a Passover petition — Ani Hadal, 
a wedding song — Oifm Pripitschek, 
a folk song, apparently without reli¬ 
gious significance —Ssissu Wssimehu, 
from a prayer book text. 

Much of the musk is remarkably 
similar in melodic and harmonic treat¬ 
ment to the psalm music of the 
Christian churches, but i$ plaintive and 
tending to sadness, in contrast to the 
feelings of hope and joy which moti¬ 
vate the Christian communities. It is 
splendidly performed, as one would 
expect, but I feel that in general the 
disc will appeal mainly to those of 
the Jewish faith (H.A.T.) 

iiiiiiiiiiiiiiniHiiiiiniiiiiiiiinHiUMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiHiiiitiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiii 

Instrumental, Vocal and Humour ... 
OVERTURES OF OLD VIENNA. 

The Vienna Philharmonic 
Ordiestra conducted by Willi 
Boskowsky. Decca (E.MX) Stereo 
SXL 6383. 
Interest: See title. 
Performance: Superb. 
Quality: Excellent. 
Stereo: Good spread. 

This is the second in what presum¬ 
ably will be a series of discs by Willi 
Bo^owsky, the first, “Dances of Old 
Vienna,” having been reviewed recent¬ 
ly. For this new release, Boskowsky has 
at his command the magnificent Vienna 
Philharmonic, so the results could 
hardly fail to be completely satisfac^ 
tory. The program starts with a spark¬ 
ling performance of Johaim Strauss* 
overture to “Die Fledermaus” and con¬ 
tinues with overtures to: The Merry 
Wives of Windsor (Nicolai) — Donna 
Diana (Reznicek) —Prinz Methusalem 
(Johann Strauss) — Der Opemball 
(Heu'berger). This is all entirely delight¬ 
ful music and the Vienna Phil¬ 
harmonic under Boskowsky provide a 
champagne performance which cannot 
fail to please. The Decca ^gineering 
is of tneir typically high standard. 
(H.A.T.). 

★ ★ ★ 

THE BEST OF THE WORLD’S 
GREAT MELODIES. Vilem 
Tausl^ conducting tiie Studio 2 
Symphony Orchestra. Stereo, 
Columbia TWO 258. 
Interest: Well-known operatic 
snippets. 
Performance: Smooth, round. 
Quality: Clean but lacks sparkle. 
Stereo: Normal. 

How often, says the jacket notes, 
people are haunt^ by a melody that 
th^ know well but cannot place. For 
this album Vilem Tausky has selected 
10 such melodies which his listeners 
can enjoy—and identify. 

And how well known they are: Pre¬ 
lude to Act 1, Carmen (Bizet)— 
Habanera, Carmen—Entr’Acte to Act 
4, Carmen—Gypsy Song, Carmen— 
Dance of TTic Comedians, The 
Bartered Bride (Smetana) — Pre¬ 

lude to Act 1, La Traviata 
(Verdi)—^Your Tiny Hand Is Frozen, 
La Boheme (Puccini)—Intermezzo, 
Cavalleria Rusticana (Mascagni)— 
Barcarolle, Tales Of Hoffman (Offen¬ 
bach)—Spanish Dance No. 1 (De 
FaUa). 

Those with wide range equipment 
will note some lack of sparkle and 
sheen at the top end but the sound is 
nevertheless very clean and the sur¬ 
face good. Hand-picked for those who 
like tuneful snippets from the classics. 
Playing time is just under 40 minutes. 
(W.N.W.). 

★ ★ ★ 

THE ENJOYMENT OF MUSIC. Var- 
ions artists and orchestras. His 
Master’s Voice (E.M.I.) Stereo 
SOELP.9543. 
Interest: Classkal sampler. 
Performance: Top ranking. 
Quality: Excellent throughout. 
Stereo: Normal. 

Full marks must go to E.M.I. for 
this extremely skilful piece of sales 
promotion. For the company, it pro¬ 
vides an opportunity to bring some 
very fine discs before the public notice; 
for the record buyer, it offers an oppor¬ 
tunity to obtain performances by some 
of the world’s outstanding artists, in 
recent performances, for $2.50. The 
stated object of the disc is to broaden 
the musical horizons of people with 
limited knowledge of the classics, and 
in this it success extremely well, as 
it ranges from the barc^ue of Bach 
to the modem, but entirely melodic, 
style of Carl Orff and Gustav Mahler; 
from the solemnities of Beethoven’s 
third symphony to the light hearted 
“Vilja” from Lehar’s “Merry Widow.” 
There are 11 tracks in all, each of 
substantial duration, and there is not 
space to list them all, with their artists. 

However, I will mention some of 
the tracks which particularly appealed 
to me: Top of the list is the finest 
performance I have yet heard of Liszt’s 
“La Campanella” by the English pianist 
John Ogden; Janet Baker’s performance 
with the Halle Orchestra/Barbirolli of 
“Ging Heut’ Morgen” from Mahler’s 
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“Songs of a Wayfarer” should prove an 
eye-opener for those who have not 
discovered the delights awaiting them 
in this composer’s output; and Elisa¬ 
beth Schwarzkopfs “Vilja” from her 
recording of “Merry Widow” is as near 
perfection as I ever expect to hear. 
Take my advice and buy this disc -— 
you will not regret it. (H.A.T.) 

★ ★ 

THE WORLD OF JOHANN 
STRAUSS. The Vienna Phllhar- 
monic Orchestra conducted by 
WiUi Boskowsky. Decca (E.M.I.) 
Stereo SPA 10. 
Interest: Strauss melodies. 
Performance: Ideal. 
Quality: Very good. 
Stereo: Normsd. 

As this disc sports a $2.50 price tag, 
I assume it is a reissue from the Decca 
catalogue, although the sound quality 
is good enough to place it as fairly re¬ 
cent vintage. Personally, I can think of 
no better combination than this to play 
the music of Johann Strauss. Boskow- 
sky is a specialist in the music of his 
native Vienna, and has under his baton 
one of the world’s finest orchestras 
whose members must surely know more 
about the way to play this music than 
any other group. The program is a very 
pleasing one: Blue Danube—^Pizzicato 
Polka—Roses from the South — The 
Hunt—^Thousand and One Nights — 
Tales from the Vienna Woods — 
Egyptian March—^Vienna Blood—Per- 
petuum Mobile — Voices of Spring. I 
was particularly pleased to find that 
the waltzes were played complete with 
preludes and postludes, instead of the 
truncated versions often found in per¬ 
formances of this type. A first rate bar¬ 
gain. (H.A.T.) 

Excellent value ■iiiiiuiiiliiiiiiiMiiiiiiiiiii 

SOUTH PACIFIC. Rogers and Ham- 
merstein H. Louie Ramsey, Charles 
West, Isabel Lucas, Brian Davies, 
Sharon Sefton, Stephen Ayres, The 
Mike Sammes Singers. Compatible 
Stereo, Music For Pleasure. MFP- 
A.8071. 
Interest: Popular musical. 
Performance: Plenty of vim. 
Quality: Clean. 
Stereo: Well spread. 

Without as much as looking at the 
jacket, it was apparent from the first 
track that this was one from the Mike 
Sammes Singers in good form. The 
sound is forward and clean and the 
performance itself full of zest — yet 
very well disciplined. 

Set on a Pacific island during World 
War II, the show has a flimsy story line 
but a procession of tunes that have 
had plenty of airing since they were 
first heard in 1947. 

On this album you hear: Dites-Moi 
—A Cockeyed Optimist—Some En¬ 
chanted Evening—^Bloody Mary—^There 
Is Nothing Like A Dame—Bali-Ha’i— 
I’m Gonna Wash That Man Right 
Outa My Hair—In Love With A Won¬ 
derful Guy—^Younger Than Springtime 
—^Happy Talk—Honey Bun—This 
Nearly iWas Mine. 

If you don’t already have a South 
Pacific album in your collection this 
one at the MFP price is well worth 
grabbing. (W.N.W.) 

ALL TURNTABLES ARE 
NOT CREATED EQUAL! 

There are a few outstanding versions which have 

fired the enthusiasm of the Hi-Fi BufFs. 

For those who appreciate fine 
precision workmanship 

The Thorens TD150/TD150A — 
2-speed, anti-magnetic 7ilb turn¬ 
table, double synchronous motor. 

A good turntable deserves 
a good arm! 

light shell. Ballbearing hori¬ 
zontal and vertical plane 
with anti-skate. 

Orlofon RS-212 pre¬ 
cision built to the 
highest standards, 
with built-in anti¬ 
skate and "Hi-Jack" 
as standard acces¬ 
sories. 

The NEW Silcron turntable does 
away with rumble — one of the 
headaches of normal 2 speed turn¬ 
tables. (Shown here with the Orto- 
fon RS-212 tonearm.) 

To Mastersound Sales, 400 Kent St. Sydney 2000 N.S.W. 
Please send post free: 

_ NEW SILCRON Turntable/s at $44.00 

I enclose cheque / P.N. value $- 
(Do not send postage stomps) 

NAME 

ADDRESS 

MASTERSOUND SALES PTY. LIMITED 
400 KENT STREET, 
SYDNEY. 29-1527 
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brand five magnetic recording tape 

DISCOUNT PRICES! 

from 

DIRECT TAPE Dl 
“BRAND 5”—unconditionally guar¬ 
anteed and manufactured to highest 
USA professional standards. It’s 
sensationally priced at half that of 
comparable tapes. 
“BRAND 5” has high remanence 
iron oxide emulsion coated to high¬ 
est grade Acetate or Mylar base 
material. 
“BRAND 5” ensures unmatched 
results in high fidelity mono and 
stereo recordings, with certain pro¬ 
tection against head wear, squeal 
and gumming of heads. 

AUSTRALIA’S 
BEST VALUE! 

LENGTH TYPE No DESCRIPTION NORMAL 
TYPE No. & mil. THICKNESS PRICE 

OOQ. 
^mceA 

1200' 

1800' 
1800' 
2400' 
2400' 
3600' 

1200' 

1200' 

1800' 

600' 
900' 
900' 

1200' 

1200' 

1800' 

15D7 
10D7 
10D7M 
5D7M 
5D7MT 
5D7MS 

10D57 
10D57M 
5D57M 

15D5 
10D5 
10D5M 
5D5M 
5D5MT 
5D5MS 

7' REELS 
1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 
.5 TENSIL MYLAR 
.33 MYLAR 

5}' REELS 
1.0 ACETATE 
1.0 MYLAR 

.5 MYLAR 

5" REELS 
1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 

.5 MYLAR 
.5 TENSIL MYLAR 
.33 MYLAR 

CORRESPONDENCE TAPES 

ZY REELS 
900' 3D32MS 

150' 15D3 
225' 10D3 
225' 10D3M 
300' 5D3M 
600' 3D3MS 

.33 MYLAR 

3^ REELS 
1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 

.5 MYLAR 

.33 MYLAR 

CASSETTES 
C30 
C60 
C90 

6.60 
7.25 
9.15 

10.40 
11.90 
13.20 

5.50 
6.00 
8.90 

3.40 
4.15 
5.32 
6.95 
8.70 
9.60 

3.90 

.95 
1.20 
1.65 
1.95 
3.30 

3.10 
3.50 
4.75 

3.00 
3.25 
3.99 
4.75 
5.25 
6.75 

2.55 
2.95 
3.75 

1.80 
1.98 
2.25 
2.50 
2.75 
3.75 

1.95 

.50 

.65 

.70 

.85 
1.60 

1.55 
1.65 
2.65 

SEND THIS COUPON TODAY! 

I BOX 3040, e.P.O. SYOIIEY, N.S.W. 2001 I 
I Please send me BRAND 5 Tape/s as per attached list. | 

I I enclose $---------- covering purchase price | ■ PLUS Postage and Packing @ 10 eanta par real. m 
Any surplus postage will be refunded. ■ 

I I 
j NAME.J 

I ADDRESS.I 
I.STATE.CODE.I 
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JOHANN^ STRAUSS’ GREATEST 
HITS. The Pbiladelpliia Orchestra 

jidhdiicted by Eugene Ormandy. 
^.jgirStereo, CBS, SBR-235324, 

Interest: As per title* 
Performance: Vigorous. 

. Quality: Good. 
Stereo: Normal. 

To listen to this record is one thing. 
To find anything original to say about 
it is quite another. Tlie standing of the 
Philadelphia Orchestra is not to be 
questioned nor is the reputation of its 
conductor, Eugene Ormandy. And who 
can gainsay that these are Johann 
Strauss’ greatest hits: The Blue Danube 
Waltz—Tritsch-Tratsch Polka—Tales 
From the Vienna Woods—^Voices Of 
Spring—Pizzicato Polka^—^The Emperor 
Waltz. 

Critical ears might rate the quality 
as a trifle coarse and might note a trace 
of rumble on the inner tracks of side 
but, in the average listening situation, 
it will sound exactly as intended: sound 
of symphonic proportions and music 
that seems timeless in its appeal. 
(W.N.W.) ★ ★ 
EIGHTEEN HIT MOVIE THEMES. 

—^Various Artists United Artists 
(Festival) Stereo SUAL 932,969 
(also in Mono). 
Interest: As above. 
Performance: Reasonable selection. 
Quality: Well recorded. 
Stereo: Normal separation. 

This LP contains eighteen themes 
from recent popular films, played by 
a variety of orchestras and artists. 

They, for example, include success¬ 
ful songs like “Goldfinger” (Count 
Basie); “A Man and a Woman” and 
“Live for Life” (Francis Lai); “In the 
Heat of the Night” (Buddy Morrow); 
“What’s new PiKsycat” (Henry Jerome); 
“The Good, the Bad and the U^y” 
(Ennio Morricone); “Thunderball” and 
“You only live Twice” (John Barry). 

On the assumption that there is a 
ready market in Australia for this kind 
of album, this would appear to repre¬ 
sent very good value. The quality of 
the musicianship is pretty high through¬ 
out and most of the themes are reas¬ 
onably interesting. 

In-addition, the album plays for no 
less than 51 minutes without any dim¬ 
inution in the recording quality. Why, 
I wonder, do we have to put up with 
12in L.P.s which play for under 40 
minutes? (T.F.C.). 

★ ★ ★ 
THE WINDMILLS OF YOUR MIND. 

Billy Vaughn. Stereo, Dot (Fes¬ 
tival) SZL-933.3d5. Also in Mono 
ZL-33.365. 
Interest: Billy Vaughn “with it.” 
Performance: The Vaughn touch. 
Quality: Clean. 
Stereo: Normal. 

If you’re a Billy Vaughn fan from 
some time back, you’ll wonder what’s 
happened to that lilting melodic sax, 
at least for the first half-dozen num¬ 
bers. But Billy, it appears, has cocked 
an ear recently to the charts and 
whooped things up a bit, even though 
the sounds remains unmistakably 
Vaughn. 

His selections: The Windmills Of 
Your Min<i-~Traci’s Tracks—^Help 
Yourself—^Time Of ,The Season— 
Traces—^Wichita Lineman—Promises, 
Promises—Soulful Strut—The Way 
That I Live—Glad She’s A Woman^— 
Heaven—You Gave Me A Mountain. 

My tip is that parents will prefer 
Vaughn as he was—the kids, Vaughn 
as he is. Playing time is just over 30 
minutes. (W.N.W.). 

★ ★ ★ 

THOROUGHLY MODERN MILLIE. 
Origiiial sound track album, with 
Julie Andrews and Carol Chan- 
ning. Calendar (Festival) Stereo 
SR66-9628. 
Interest: Soundtrack music. 
Performance: Definitive. 
Quality: Excellent. 
Stereo: Good spread. 

The release of this original film 
soundtrack disc on the Calendar label 
at this time is a shrewd move by 
Festival, since they have almost cer¬ 
tainly sold as many discs of the full 
price first release by now, yet the film 
is still fresh enough in the minds of 
most people to make a release 0*0 an 
economy label attractive. Of all the 
discs containing this engaging music. 

Modern Bach 
PLAY BACH AUX CHAMPS- 

ELYSEES. London Globe (E.MX) 
Stereo. Two disc set in double 
folded sleeve. SLB 1035/6. 
Interest: “Modem” Bach. 
Performance: Skilfully executed. 
Quality: Very good. 
Stereo: Normal. 

The Play Bach group, comprising 
Jacques Loussier on piano, Pierre 
Michelot on bass, and Christian Garros 
on drums, must be very well known 
in Australia, following five previous 
releases on L.P. and a personal tour 
here recently. However, for the benefit 
of those who are not familiar with the 
work of the group, I will explain that 
they attempt to present the music of 
Bach in a “modem interpretation.” This 
may be taken to mean that their per- 
formanceJs contain elements of a mod¬ 
em progressive jazz style, although the 
original Bach baroque style is always 
present. 

This particular set was recorded 
during a live performance at the 
Theatre Champs Elysee in Paris, and 
is presented complete with tuning up 

iiiiiiiiiiiiiiiiMiiiiitiiiiitiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiinmiiiiiiniuiiiuiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiHimiiiiiiiiiimimi 

session and audience applause. The 
program comprises: Prelude No. 1 
(from the “Well Tempered Qavier” set) 

—^Italian Concerto —Partita in E 
minor — Invention No. 5 — Prelude 
No. 2 — Chorale “Sleepers Awake” — 
Prelude No. 12 — Concerto in D 
minor. This is a very ambitious pro¬ 
gram indeed for such a treatment — 
the three major works requiring 14 
minutes, 20 minutes and 17 minutes 
respectively. However, the audience 
apparently appreciated it and 
show their enthusiasm by clapping at 
every break, even in one place in the 
middle of a movement. 

For established Play Bach fans, the 
set can be safely irecommended, since 
the recording is of good quality. Those 
who are just becoming interested in 
the group would do better to consider 
one of the earlier Play Bach record¬ 
ings, the contents of which are less 
adventurous and the renderings less 
experimental (in the current set, the 
bass dominates the melodic line for 
five minutes at a time in some places). 
(H.A.T.) 
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Regulated Power Supply 

BAHERY 
ELIMINATOR 

WKIAllY FOt lUGEt UTTKY 
OPEMTED TAPE PECOtDEIIS 

TYPE PS104 

Designed primarily for Tape Re¬ 
corders where a regulated voltage 
supply is necessary to prevent speed 
variation with load changes. A ver¬ 
satile power supply with a range of 
output voltages making it ideal for 
design, testing and repair of Tran¬ 
sistor Radios, Amplifiers, Record 
Players, Test Equipment, etc. It is 
also eminently suitable for use in 
Schools, Universities, Government 
Departments and Industry. 

SPECIFICATIONS 
Input Voltage 240 VoH$. 50 H/ 
Output Voltage 4.5V 6V. 7.5V 9V or 12V DC by Selector 

plug. Max. Current 0 5A 
Protection Electronic Overload Protection 
Regulation Approx. 10% on 12V Range 

Approx 5% on all other Ranges 
Ripole less than 100 mV RMS under all 

conditions. 
Circuitry All silicon solid state. 
Size 4 ins. vuide by 2J ins. high x 5J ins. deep 
Weight 2 lbs. 7 ozs. 
Approval Approved by Electric Supply Authorities 

Manufactured by 

A. & R. ELECTRONIC 
EQUIPMENT 

COMPANY PTY. LTD., 

42-46 LEXTON ROAD. 

BOX HILL. VIC.. 3128. 

Phones 89-0238. 89-0239. 

AGENTS IN ALL STATES 
N.S.W. SOANAR ELECTRONICS PTY. LTD. 

82 Carlton Cres., Summer Hill. Ph. >98-6999. 
QLD. R. A. VENN PTY. LTD. 

71-73 Doggett St., Valley, Brit. Ph. 51-5421. 
S.A. SCOTT THOMPSON PTY. LTD. 

93 Gilies St.. Adelaide. Phone 23-2261. 
W.A. EVERETT AGENCY PTY. LTD. 

17 Northwood St. W. Leedervltle. Ph.8-4137. 

ELECT HON ICS Australia, November, 1969 145 



FROI lELBOURNrS 

lailM TAPE RECOIIEI SPECIALIST 

SONY... TC 560. New E.S.P. auto reverse stereo tape recorder 
• The Sony E.S.P. {Electronic Sensory Perceptor) completely automatic 

tape reversing system with newly developed three heads and two cap¬ 

stans. • Functions as a "stereo music centre." • Lid-integrated high- 

compliance roll-edge speakers. •Servo-controlled tape transport. •AC/ 

DC 2-way operation either in vertical or horizontal position. • Single¬ 

lever control for easy operation. • Retractable pinch roller for simple 

tape threading. • Extremely compact in a beautiful leatherette covered 

wooden cabinet. • Noise suppressor. • 4 track. • 3 speeds. • 20- 

21,000 HZ at 7^ IPS. •Wow & Flutter 0.15 at 7^ IPS. • Power output 

10 watts RMS (20 watts music power). • Separate bass and treble con¬ 

trols. • Magnetic pickup input. 

Scoop purchase of this latest 1969 superb Sony, model TC 
560, brings the price down to nearly half. 
Check our amazingly low prices on the entire range of Sony, 

DOUGLAS TRADING P/L 
Inc. City Hi Fi — Tape Recorders (Vic.) — BJD Electronics 

191 BOURKE STREET, MELBOURNE 3000—PHONE 63-9321 
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this one must be regarded as the defini- 
tive one, and of course it has the 
delectable Julie Andrews herself in the 
title part. 

Taken purely as entertainment, it 
does suffer in some measure from the 
need to make repeats to go the full 
distance of an LP (the title piece is 
played four times). However, on the 
whole, the disc should prove 
attractive as a $2.95 release of a still 
popular selection: 

The tracks include three perfor¬ 
mances by Miss Andrews of the theme 
song, plus an orchestral version; a 
medley of songs of the twenties; and 
the feature songs: Jimmy — The 
Tapioca — Jazz Baby — Jewish 
Wedding Song —Poor Butterfly, and 
so on. If you liked the film, you will 
like the disc. (H.A.T.) 

★ ★ ★ 
TWENTY-ONE TROMBONEfi^-UrMe 

Green. Project 3 (Festival) Stereo 
SPJL 933,046 (also in Mono)« 
Interest: Mainly for trombonists. 
Performance: Weak material. 
(Quality: Superbly recorded. 
Stereo: Good separation and bal¬ 
ance. 

When I reviewed the first 21 Trom¬ 
bones album (SPJL 932,775), I said that 
“the thought of no less than 21 trom¬ 
bonists playing together is a little 
daunting . . . but the album turns out 
surprisingly well.” 

This second L.P. is not quite as ap¬ 
pealing, mainly because of unsatisfac¬ 
tory material. On the first, ballads pre¬ 
dominated but the tunes here are rather 
more rocky and less suited to the lush, 
smooth sound of the trombones. The 
best tracks, indeed, are Ellington’s 
“Mood Indigo” and Harold Arlen’s “I 
Gotta Right to Sing the Blues,” while 
Bobby Hebb’s tune “Sunny” is very 
well orchestrated. 

The musicianship is again impeccable 
and Urbie Green takes several polished 
and technically superb solos. The ar¬ 
rangements by Lew Davies make the 
most of the limited sound. But for all 
that, I doubt if the album will find 
wide appeal. The playing-time of 30 
minutes for a $5.75 issue is also of no 
help. (T.F.C.) 

★ ★ ★ 
FOR PETE’S SAKE — Pete Fountain. 

Coral Records (Festival) Stereo 
SCL 933,088 (also in Mono). 
Interest: Mainly for Fountain fol¬ 
lowers. 
Performance: Competent. 
Quality: Well recorded. 
Stereo: Normal separation. 

Despite the “Bourbon Street” publi¬ 
city which surrounds the New Orleans 
clarinetist, Pete Fountain, he is not a 
jazz musician of any real substance. His 
playing has been influenced by Benny 
Goodman and it has much in common 
with Acker Bilk on his more commer¬ 
cial recordings. 

But he is a very accomplished tech¬ 
nician and his popularity all over the 
world cannot be disputed. On this 
album, the latest in a flood of Pete 
Fountain L.P.S to be released on the 
Australian market, he is featured main¬ 
ly with his regular small group. 

The tracks vary from jazz standards 
like “Bill Bailey” and “High Society” 
to popular favourites like “^Jiy Blue 
Heaven” and “You’re Nobody Til 
Somebody Loves You.” The album also 
includes a very Bilkish “Stranger on the 
Shore” and a quintet version of ‘Tady 
Be Good” on which Fountain’s playing 

*"Hepworth—come and dig this 
crazy beatr~(*^TV Times’*) 

is reminiscent of Benny Goodman. 
The album, which plays for 38 min¬ 

utes, is well produced and the music is 
very professionally played, if slightly 
on the dull side. It will, doubtless, ap¬ 
peal strongly to Pete Foimtain’s m^y 
admirers. (T.F.C.) 

★ ★ ★ 
THIS MAGIC MOMENT. Eail Grant 

UJS.A. Decca (Festival) Stereo 
SDL-933,400. Available in Mono. 
Interest: Organ and piano. 
Performance: Superb style. 
Quality: Excellent. 
Stereo: Normal. 

Despite the limited opportunities the 
gramophone record offers for him to 
display his wide range of talents, Earl 
Grant is still able to provide a high 
level of entertainment—or else why 
should his discs consistently sell by the 
million. This latest issue has all the 
hallmarks of this experienced enter¬ 
tainer—^first and foremost his exquisite 
handling of his own organ and piano 
solos, plus the topline team of support¬ 
ing instrumentalists and arrangers 
which lift his discs way above average. 
The program here comprises: The Dock 
of the Bay—^The Sound of Silence— 
The Importance of the Rose—Michelle 
—Let It Be Me—^Turn Around, Look 
at Me—This Magic Moment—Theme, 
“Valley of the Dolls”—This Guy’s In 
Love With You—My Special Angel— 
Love is Blue. Some of these numbers 
are tending to date now, which makes 
one suspect that this disc is possibly a 
little late being released in Australia. 
(H.A.T.) 

★ ★ ★ 
ENTERTAINMENT GREATS—16 

World Famous Artists. Calendar 
(Festival) Mono R66-605. 
Interest: Variety of music. 
Performance: One good side. 
Quality: Mainly acceptable. 

This is a remarkably varied collec¬ 
tion of tracks ranging from the An¬ 
drews Sisters’ “Rum and Coca-Cola” 
and the Ink Spots’ “To Each His Own” 
at one extreme; to Liberace’s “Moon 
River” and Wayne King’s “They Say 
it’s Wonderful” at the other. Indeed, 
it is difficult to comprehend such a 
diversified musical taste. 

Side one of the album is by far the 
more interesting. Apart from the 
Andrews Sisters and Ink Spots’ tracks, 
it includes the late Judy Garland’s 
“Meet Me in St. Louis,” Nat Cole’s 
“Sweet Lorraine” and the Mills 

''INNERBOND'' 

(Regd.) 

BONDED 
ACXTATE 
FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 

A new resilient Bonded Wedding 
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 repellent; "INNER- 
BOND” at l6oz sq. yd. has a normal 
thickness of I” 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.: Broadway Electronics (Sales) 
Pty. Ltd.. 32 Glebe Point Rd.. 
GLEBE: Convoy International Pty. Ltd., 
449 Kent St.: Encel Electronics Pty. 
Ltd.. 257 Clarence St.: Kent Hi-Fi 
432 Kent St.. Mastersound Sales Pty. 
Ltd., 400 Kent St.; Radio Despatch 
Service. 869 George St.: Peter Shaiiey 
Electronics Pty. Ltd., 127 York St.; 
Stereo Music Systems; 193 Clarence 
St.: Circuit Components (A/sia) Pty. 
Ltd., 460 Bexley Rd., BEXLEY: Classic 
Radio, 245 Parramatta Rd.. HABER- 
FIELD; Dyna Stereo Pty, Ltd.. 331 
Prince's Hway. ST. PETERS: Albert 
Wright Radio Service, 795 New Can¬ 
terbury Road. HURLSTONE PARK; H. 
St ^^iLEfcHH^RD^’ Catherine 

NEWCASTLE: Martin de Launay Pty.' Ltd., 
King and Darby Streets; Dynamic 
Sound. 587 Hunter Street. 

WOLLONGONG: Electricon Parts Pty. Ltd.. 
82 Keira Street; Martin de Launay 
Pty. Ltd.. 270 Ketra Street. 

MELBOURNE: J. H. Magrath and Co. Pty. 
Ltd.. 208 Little Lonsdale Street. 

BRISBANE: A. E. Harrold Pty. Ltd.. 123 
Charlotte Street; Brisbane Agencies. 78 
Wickham Street. Fortitude Valley. 

IPSWICH: Robert N. Smallwood. 205 
Brisbane Road. Booval. 

NORTH QUEENSLAND: Alvin Communi¬ 
cations and Electronics. 38 Pegnail 
St.. Pinlico. Townsville. 

ADELAIDE: Duncan Agencies, 57 Woodvllle 
Road, Woodvllle: General Accessories. 
81 Flinders Street; Trustcott Elec¬ 
tronics. 62-64 Hindmarsh Square. 

PERTH: Atkins (W.A.) Ltd., 894 Hay 
Street; Carlyle and Co. Pty. Ltd.. 1 
Milligan Street: General Accessories. 
46 Milligan Street. 

HOBART: Homecrafts-Tasmanla. 199 Collins 
Street. 

If unobtainable 

For 1 sq. yd. as above soad $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $630 
Postage paid in Australia and Territories 

to the manufacturers. 

WONDER WOOL 
PTY. LTD. 

87 JAMES STREET. LEICHHARDT. 
N.S.W.. 2040. 

Box 548 — G.P.O., Sydney. 2001. 
Phone: 56-2780. 
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LITTLE SHORT OF 

REVOLUTIONARY 

MICROGROOVE “CERAMIC" CARTRIDGE 

fitted with diamond styius 
for stereo or mono microgroove records 

Micrographs of a groove recorded with a 10 KHz signal taken from 
three copies of a Decca stereo frequency test record SXL 2057. 

UNPLAYED MICROGROOVE 

THE DECCA DERAM DOES LESS 
DAMAGE AFTER 250 PLAYINGS 
THAN THE AVERAGE CARTRIDGE 
DOES AFTER ONLY ONE 
The Decca Deram has a tip mass of 0.6 milli¬ 
gramme; its compliance is 9 x 10—* cms/ 
dyne (lateral) and 5 x 10—“ cms/dyne (ver¬ 
tical); tracking weight 2.5 gms.; trequency re¬ 
sponse ± 3dBs 18Hz to 18KHz. Output 50MV/ 
CM/Sec. 

Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 
Shaw House 49-51 York St., Sydney, N.S.W. Telephones 29.1571 (3 lines) 

Brothers’ “You Always Hurt the One 
You Love.” Side 2, on the other hand, 
is frankly mediocre with dull tracks by 
artists like Mitch Miller, Grady Martin 
and Carmen Cavallaro. 

Whether this L.P. is worth the Calen¬ 
dar price of $2.95 depends very much 
on how much duplication is involved 
and individual reactions to the remark¬ 
able variety of music which is covered. 
The playing-time is 44 minutes. (T.F.C.) 

if if if 

WHAT A WONDERFUL WORLD. 
Harold Smart at the Thomas 
organ. Stereo, Festival SFL- 
933,231. Also in Mono 
FL-33,231. 
Interest: Three-manual Thomas. 
Performance: Dexterous. 
Quality: Normal. 
Stereo-—Fully exploited. 

Featured here is the big Thomas 
entertainment organ, with horseshoe 
console, three manuals, full pedal key¬ 
board and, presumably, full percussion 
facilities. The soloist is Harold Smart, 
a stage, radio and TV performer, who 
certainly has all the digital dexterity 
needed to put the organ through its 
paces. 

On the eleven tracks he presents a 
medley of some twenty-six titles, too 
numerous to mention, but including a 
lot of well-known show tunes and 
other hits, “for dancing and easy listen¬ 
ing.” 

For those who like to study voicings, 
a couple of loose sheets accompany 
record indicating the tabs used and 
their distribution to the two stereo 
channels. 

All this will doubtless interest key¬ 
board technicians of the popular organ 
but I have my doubts about those w<ho 
are more interested in “easy listening.” 
Against a relentless percussion beat, 
the sound. is busy—at times almost 
frantic—plainly electronic and entirely 
reliant on artificial sustain and rever¬ 
beration. 

Perhaps the truth is that it’s just 
not mv kind of organ music. (W.N.W.) 

★ ★ ir 

ROMANTIC GUITAR. Mario Parodi, 
guitar. Festival Stereo SFL-932,- 
883. 
Interest: Classical guitar. 
Performance: World class. 
Quality: Excellent. 
Stereo: Not significant. 

Mario Parodi fiiust rank with the 
world’s great experts in the techniques 
of guitar playing, but in addition he 
is an artist in the full sense of tte 
word. In this recital, recorded in 
Argentina, he presents a very pleasing 
program of works: Liebestraum 
0-iszt)—Prophet Bird (Schumann)— 
Waltzes, Nos. 9 in A Flat, 14 in E 
minor, 7 in C sharp minor (Chopin)— 
Malaguena from “Espana” (Albeniz)— 
Study in Blue and White (Paradi)— 
Claire de Lune (Debussy)—^Fur Elise 
(Beethoven)—Allegro Comedo (Paradi) 
—Cradle Song (Brahms). While this 
selection has obvious appeal to those 
who favour the lighter classics, it will 
be regarded as a must for anybody 
with an interest in classical guitar play¬ 
ing. The only item in the whole recital 
with which I did not wholeheartedly 
approve was the I>ebussy piece, 
written for piano, which I regard as 
impossible to transcribe for any other 
instrument because of the need to pre¬ 
serve the exact nuances of tone and 
delicacy of touch of the original. Tech¬ 
nically, the disc is excellent. (H.A.T.) 
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For the most critical listener— 

soNv: TC~630 

3 heads, 3 speeds — Magnificent Sound Reproduction 

FEATURES 
■ Versatility—functions independently as a tape 
recorder, amplifier and deck ■ 3 heads—record¬ 
ing, playback and erasing ■ Complete stereo 
music control centre with multiple inputs for 
phono, tuner, microphone and auxiliary ■ 40 
watt total power output, both channels (20 + 20) 
■ High precision solid state circuitry ■ 160 kHz 
—high bias frequency ■ Echo effect recording 
and sound-on-sound recording ■ Two easy-to- 
read VU meters, noise suppressor ■ 4 digits tape 
counter with reset button ■ Sliding-type record¬ 
ing volume control, recording button for each 
channel ■ Automatic shut-off switch, self-release 
instant stop ■ Two lid speakers, and jacks for 
external speakers—speaker switch for P.A. ■ 
Two headphone jacks: fixed and variable sound 
level monitoring ■ Flexibility of vertical or hori¬ 
zontal operation ■ Compact In size and profes¬ 
sional In performance. 

Distributed by: 

jacoby, mitchell & CO. pty. ltd. 

SYDNEY • MELBOURNE • BRISBANE • ADELAIDE 

SPECIFICATIONS 
Recording systems: 

Reel capacity: 

Frequency response: 

Bias frequency: 

Flutter and wow: 

Power output: 

Signal to noise ratio: 

Dimensions: 

Weight: 

4 track stereo/mono 
recording playback 

7"' or smaller 

30-22,000 Hz at ips 
30-13,000 Hz at 3i Ips 
30-10,000 Hz at 11 ips 

160 kHz 

0.009% at 71 ips 
0.12%at3 3^ips 
0.16% at 11 ips 

15 watts RMS per channel 

50dB 

171'' X 20" x 11-1" 

46 lbs. 3 oz. 

■ To: Jacoby, Mitchell & Co. Pty, Ltd., 469-475 Kent St., ■ 
5 Sydney, 2000. ■ 
■ Please send me Information on Sony Tape Recorders and S 
■ nearest Sony retailer. 5 

■ s 
■ 5 
J NAME .        S 

■ ADDRESS.... .    S 

■ .JMS/6-69 EA1169 S 
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Tony Fenelon again 
TONY, Featuring Tony Fenelon at the 

Dendy Wurlitzer Organ. Stereo, 
Festival SFL-^33,500. Also in 
Mono FL-33,500. 
Interest: Fine organ recital. 
Performance: Outstanding. 
Quality: Full, round. 
Stereo: Adds dimension. 

Some years ago I recall having re¬ 
viewed the recording of a farewell per¬ 
formance by Horace Weber on the big 
Wurlitzer in Melbourne’s Capitol 
Theatre. Plagued by mechanical 
troubles after a long period of idle¬ 
ness and in an environment that seem¬ 
ed to absorb all the sparkle from the 
sound, the performance was in sorry 
contrast to the occasion, 40 years pre¬ 
viously, when the same organist first 
introduced the instrument to Mel¬ 
bourne theatregoers. 

It is hard to believe that this is the 
same instrument, now owned by the 
Theatre Organ Society of Australia 
and re-installed in the Dendy theatre. 
Or is it the same—after society mem- 

tllllllllliniMHIIIIilllMlIttllllllltllllllllllllllllllllMIMIIIIIIIIIMIIIMItlllllllitllllUIIIIMtlUinil 

bers have spent countless man-hours 
re-building, re-wiring and re-installing 
the instrument, ready for the final pro¬ 
fessional attention of Messrs. Hill, 
Norman and Beard Ltd. 

And here it is, sounding on record 
as smooth, round and responsive as 
any Wurlitzer I have ever heard, in 
the capable hands of that very talented 
young Australian organist, Tony Fene¬ 
lon. 

The program, in traditional theatre 
style: Mrs Robinson—Spanish Eyes— 
Sabre Dance—^Theme From “The Big 
Country” — Quando, Quando — Un¬ 
chained Melody—^E1 Cumbanchero-— 
Yesterday — Flapperette — When I’m 
Sixty-Four—Boom Bang A Bang— 
What Kind Of Fool Am I! 

It is evident from the start and 
finish of each track that noise 
ambience in the theatre is fairly high 
but the actual music stays well above 
it. the sound itself is excellent in dis¬ 
tribution and balance. Another “must” 
for Wurlitzer organ enthusiasts. 
(W.N.W.) 

MiiiniiiiiiiuiMiiiiiiiiiii iilllMIIIIIIIIIIIMIIIIIIIIIItllllll lUllllinitMtllllMIIIIIIIHIilltllllilllllM 

FOLLOW. Nina and Frederick. Colum¬ 
bia (E.M.I.) Stereo SCXO 6311. 
Interest: Modern folk music. 
Performance: A little tedious. 
Quality: Good standard. 
Stereo: Normal. 

Nina and Frederick fans have been 
used to hearing them sing standard 
folk songs from the established reper¬ 
toire. This disc is quite different. In 
the first place, the material has all 
been composed by Frederick, and a 
lot of it is very off-beat material, 
couched in the seemingly meaningless 
language used by many contemporary 
folk singers. The first song, called “The 
Zodiac,” is an allegory based on the 
12 astrological houses. The second is 
a very long song, in four parts, but 
sung without pause, although I can¬ 
not detect any thread of continuity in 
the sections. The sections are called: 
Now is All—Just Like a Rose—^Finding 
Amber—^Why Pain How Love. The 
first two are love songs couched in 
extravagent language, the third is a 
meditation on death and the last con¬ 
trasts the nasty side of life brought 
about by mankind with the natural 
joys which abound. This should give a 
fair idea of what the disc is all about 
—the rest of it is pretty much the same. 

On first hearing, I thought it all 
rather mediocre stuff, but this impres¬ 
sion may change with further hearing. 
It is largely rescued by the sweet, warm 
voice of Nina, who, althou^ she 
appears to be taking the lesser role, in 
fact tends to dominate the vocals with¬ 
out effort. A disc which you should 
try to hear before buying, I think. 
(H.A.T.). 

'A ★ ★ 
THE WARM ROMANTIC VOICE OF 

FRANCOISE HARDY. Bisques 
Vogue (Festival) Stereo SVL- 
933,201. Available in Mono. 
Interest: French singing star. 
Performance: Appealing. 
(Juality: High standard. 
Stereo: Good spread. 

An excellent Disque Vogue record¬ 
ing of the talented and popular Fran- 
coise Hardy, the third to be released 
by Festival within a few weeks, I have 
already indicated my appreciation of 

M’selle Hardy’s warm and appealing 
singing, her talents as a performer and 
composer, and the technical excellence 
of Disque Vogue recordings, Tliis one 
is every bit as good as the previous 
releases. Like most of the Hardy discs, 
this one is sung entirely in French, but 
such is her personality that this does 
not seem to matter to those who do 
not understand the language. The 
theme is pretty much the same in all 

the songs anyway—young love. She 
sings of the day when Mr Right will 
come along, of the little heart which 
beats for one person alone, of the love 
that is no more—in fact, very much the 
same as young singers in every land. 
But the way she expresses these senti¬ 
ments is entirely natural and devoid of 
gaucheness. I enjoyed the disc enor¬ 
mously, and so did all those who have 
since heard it with me. 

The French titles, for the benefit of 
those who understand them, are: Ce 
Petit Coeur—II se Fait Tard—^Tout Ce 
Qu’on Dit—L’Amitie—En t’Attendrant 
—Je T’Aime—Ce N’est Pas une Reve 
—Que Mai Y-at-il a Ca—^Tu Peux Bien 
—Le Temps des Souvenirs—Je Pensais 
—Dis Lui Non. (H.A.T.) 

★ ★ ★ 
LOOKING BACK; Nat King Cole. 

EMI Encore Series Stereo SENC 
9421. 
Interest: 1950’s material. 
Performance: Very good. 
Quality: Acceptable recording. 
Stereo: Adds little. 

Five years after his tragic death, the 
popularity of Nat King Cole seems to 
be as great as ever. 

The material on this album was origi- 
nallv recorded in the 1950s, but pro¬ 
ducer Dave Cavanaugh has added addi¬ 
tional backings to the eleven tracks to 
achieve a more contemporary sound. 
This is not a technique with which I 
have much sympathy but the enhancing 
of the original backings has been done 
with skill and sensitivity. 

Nat Cole himself was in excellent 
voice on these tracks, which include 
“Time and the River,” “Midnight 

No moving parts to wear. 
Noiseless everlasting service. 
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VALRADIO TRANSVERTERS 
(Transistorised D.C. Converters/inverters) 

A wide range of models is available, ranging from 
30 watts to 1,000 watts continuous rating. Inputs of 12, 
24, 50 and 110 volts D.C. are catered for, and Outputs 
can be either sine wave or square wave. 
For full details and prices, contact 

leratja Industries pty. lto. 
SOLE AUSTRALIAN DISTRIBUTORS 
266 HAY STREET, SUBIACO, W. AUST, 6008 
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Flyer,” “Send for Me,” “If I May,” 
and “Again.” Despite the passing of 
the years, his singing still sounds as 
fresh and personal as ever. 

Allowing for the budget-price of 
$2.50, the playing-time is still a bit 
thin at 25 minutes. But readers who 
enjoyed Nat King Cole’s singing will 
probably want to add this LP to their 
collections. (T.F.C.). 

★ ★ ★ 

THE ONE AND ONLY SAM COOKE. 
RCA Camden Series Stereo CAS 
2264. 
Interest: Mixed material. 
Performance: Not his best. 
Quality: Fair recording. 
Stereo: Normal spread. 

I have long suspected that the legend 
of the late Sam Cooke has tended to 
overtake his talents. Aside from that, 
this album contains 10 very ordinary 
tracks taken, I feel sure, from a number 
of recording sessions around the late 
1950s. However, no details are given. 

The songs are a curious mixture and 
are unrepresentative of his previous 
“Soul” sound. They include “Jamaica 
Farewell,” “Little Girl Blue,” “They 
Call the Wind Maria” and two spirit¬ 
uals, “Trouble in Mind” and “Swing 
Low, Sweet Chariot.” 

There is very little excitement or 
tension throughout the 30 minutes of 
the album and the backings are gen¬ 
erally unimaginative. Even at the bud¬ 
get price of $1.99, I find it hard to 
recommend this LP. (T.F.C.) 

^ ¥ 

JAN PEERCE CONCERT AT CAR¬ 
NEGIE HALL. Sunset (Festiv^) 
Stereo SUS-96-048. 
Interest: Popular tenor. 
Performance: Stylish. 
Quality: Good. 
Stereo: Provides atmosphere. 

This is a reissue on Festival’s eco¬ 
nomy price Sunset label, but unfortun¬ 
ately there is no sleeve note to indicate 
when the performance took place, or 
other details one likes to have about a 
live performance; even the pianist who 
accompanies throughout is not named. 
1 must admit at the start that I am no 
great admirer of Jan Peerce, since I 
find the slight rasp which puts an edge 
on his voice irritating. For those who 
are not so affected, this is an extremely 
interesting and well-balanced program, 
comprising: Tu Lo Sai (Torelli) — Che 
Vuol’ Tnnamorarsi (A. Scarlatti)—No, 
Oh Dio, from Calpumia (Handel)—Che 
Fiero Costume—(Legrenzi)—^Der Dop- 
pelganger; Ungeduld (Schubert) — Die 
Mainacht; O Liebliche Wangen 
(Brahms) — Poema en Forma de Can- 
ciones (Turina)—Psalm 137 (Bloch)— 
The Drooping Corn (Rachmaninoff)— 
Blow, Blow Thou Winter Wind (Quil- 
ter)—E Lucevan Le Stelle, from 
“Tosca” (Puccini). 

This is an extremely intelligently 
chosen program, obviously intent in 
avoiding as much as possible works 
which are too often included in reci¬ 
tals, yet containing many which would 
be familiar to the reasonably experi¬ 
enced listener. Particularly interesting 
is the Turina work, which is a set of 
four love poems, forming a kind of 
miniature song cycle. The effect of 
this beautiful music is slightly marred 
by a section of the audience wh9 were 
unfamiliar with the work and persisted 
in clapping before the ending. The 

recording, originally by United Artists, 
is of good standard, but the soloist ap¬ 
pears to be rather too distant from the 
microphone—although this could be 
taken as providing a more natural at¬ 
mosphere for a live performance. 
(H.A.T.) 

★ ★ ★ 

THE WORLD OF MAX BYGRAVES, 
Dacca Stereo SPA. ($2.5(1 series). 
Interest: Music hall songs. 
Performance: With style. 
Quality: Good. 
Stereo: Some normal, some repro¬ 

cessed. 
Max Bygraves is much better known 

in England than here, despite a per¬ 
sonal tour of Australia recently. His 
natural habitat is the music hall stage, 
but shortage of opportunities to appear 
in that environment has made him a 
nightclub and television performer. 
Here he sings mostly old music hall 
numbers such as those which took him 
to the top of the bill at London’s fam¬ 
ous Palladium—old numbers which will 
certainly bring back nostalgic memories 
to older readers: Tulips from Amster¬ 
dam— Heart — You’re a Pink Tooth 
Brush Girl—Ten Pretty Girls—Consid¬ 
er Yourself—Who Made the Morning— 
You Need Hands—Teddy Bears’ Picnic 
—Fings Ain’t Wot They Used To Be— 
It’s a Sin to Tell a Lie—Is it True What 
They Say About Dixie—Underneath the 
Arches. If these tunes mean anything 
to you, I think you will enjoy this per¬ 
formance by a genial, likable persona¬ 
lity. Some tracks appear to 1^ fairly 
modern and in genuine stereo, others 
have been reprocessed from mono, but 
sound quality is good. (H.A.T.) 

Popular Jazz 
THE WORLD’S GREATEST JAZZ 

BAND Yank Lawson and Bob 
Haggart Project 3 Total Sound 
(Festival). Stereo SPJL 933,222. 
(also in Mono). 
Interest: Some jazz, but mainly 
commercial. 
Performance: Polished. 
Quality: Superbly recorded. 
Stereo: Well balanced. j 

While disregarding the extravagant 
claims of the album title, it is still true 
that the Yank Lawson/Bob Haggart 
band contains some of the finest jazz 
musicians on the scene today. It 
includes, for example, Billy Butterfield 
and Lawson on trumpets, Lou McGar- 
ity and Carl Fontana on trombones, 
Bud Freeman and Bob Wilber on reeds 
and an outstanding rhythm section of 
Ralph Sutton (piano), Clancy 
Hayes (banjo), Haggart (bass) and 
Morey Feld (drums). 

But for reasons best known to the 
producer, Enoch Light, the tracks in¬ 
clude unsuitable pop numbers like, 
“Up, Up and Away,” “Ode to Billy* 
Joe,” “Sunny” and “Taste of Honey.'” 
The only song in this category which 
is at all successful is “Mrs Robinson.”! 

By contrast, the potential of 
this star-studded band is demonstrated 
on jazz standards like “Panama,” 
“Honky Tonk Train” (an excellent 
feature for pianist Ralph Sutton) and 
“Limehouse Blues” on which Lawson, 
Butterfield, Freeman and Wilber solo! 
well. 

But by far the best tracks on the LP 

MICRO 
CARTRIDGES 
PROVIDE EXCELLENT 

PERFORMANCE 

AT 
MODEST COST 
In each price range MICRO cartridges offer 
outstanding performance . . and Encel prices 
are extremely modest. Two of the most popu¬ 
lar magnetic "induced magnet" cartridges are 
the Series 2100 and the Series 3100. MICRO’S 
cenamic cartridge, the Model SC-303, hi|s 

been a best seller in Australia. 

MICRO MODEL 2100/S MOVING MAGNET 
STEREO CARTRIDGE 

With an input sensitivity of S mV the new 
Model 2100/S features a conical diamond 
stylus (0.5 mil.), a tracking angle of 15 deg. 
and a frequency response of 10-28.000 Hz 
plus or minus 3 dB. Stylus pressure recom. 
mended is 1-3 grams; channel separation is 30 
dB at 1 kHz. Listening tests indicate that most 
music lovers imagine the 2100/5 costs twice 
the Encel price . . . inc. Sales-Tax $14.50. 

MICRO SERIES 3100 STEREO CARTRIDGES 
This is one of the most popular stereo cart¬ 

ridges ever sold by Encel Stereo Centres. Fre¬ 
quency response is 20-28,000 Hz and channel 
separation is 28 dB. New standards of per¬ 
formance for low priced cartridges have been 
set by this well designed moving magnet cart¬ 
ridge—read this excerpt from the "Electronics 
Australia" review, page 119, Feb., ’69 Issue. 
"The frequency response checked out at plus 
or minus 2 dB from 30 Hz to 20 KHz." 
"Separation between channels was very good at 
33 dB at 1 KHz and never less than 38 dB 
over the range from 500 Hz to 20 KHz." This 
is very good performance Indeed. 
Two models are available . . . the VF-3100. E 
With aa elliptical diamonid stylus and the 
VF-3100/5. Both MICRO Series 3100 cart¬ 
ridges track at 1 grams. 

THE MICRO SC-303 CERAMIC STEREO 
CARTRIDGE 

With a frequency response of 20-15.000' Hz 
the new Model SC-303 ceramic cartridge fea¬ 
tures a tracking angle of 15 deg. and a dia¬ 
mond stylus is standard. Performance is 
excellent when one considers the low Encel 
price of only $6.90 inc. Sales-Tax. 

MICRO DUST PICK-UPS—ONLY $3.50. 
Removing the dust from your records is greatly 
simplified with the Mirco dust Pick-up . . . 
which removes the dust as the record plays. 
An ideal gift. Inc. Sales-Tax $3.50. 

EI.ECTRONICS 
fSTEREO} RTY. L.TD. 

Head Office: 
431 Bridge Rd., Richmond, Victoria 3121. 

Tel. 42 3762. 
Sydney Store: Ground Floor. 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tet. 294563, 294564. 

*Whelt$alers * Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 

BLBCTRONICS Australia, Noyemher, 1969 151 



Frequency response: 10-50,000 Hz. ±: 

LUX SQ-1220 STEREO AMPLIFIER 
Although available only during the last year or so, the LUX SQ-1220 is already 
regarded as one of the world’s classic solid state stereo amplifiers . . . it’s been 
acclaimed in the U.K., the United States, Europe and Australia. Ask for 
copies of the reviews! This outstanding silicon transistor stereo amplifier is 
rated at 50 watts R.M.S. in each channel into an 8 ohm speaker load. Frequency 
response is 10-50,000 Hz. ±: 1 dB. Distortion is so low it is difficult to measure 
even at high outputs. Separate bass and treble controls are provided for each 
channel; low and high filters, frequency selectors, provision for tape monitoring 
and a headphone jack are all standard. The external case of the 
SQ-1220 is hand crafted from selected palisander veneer. Listen to the 
audio excellence of this fine amplifier—write or call for unabridged 
specifications. Encel price (inc. sales tax) is only. 

IdB. 
Distortion: Within 0.1% at 30 watts 

R.M.S. into 16 ohms. 
Input sensitivity: 730 mV. at 20 watts 

R.M.S. 
Pre-amplifiers: 
Frequency response: 20-20,000 Hz. :± 

1 dB. 
Distortion: Within 0.1% (IV/1 kHz.) 
Input sensitivity: Tape head — 2 mV. 

Mag. p.u. 2 mV. Aux. 1 — 110 mV. 
Aux. 2 — 750 mV. Tape monitor — 
200 mV. 

Signal to noise: Tape and phono —60 dB. 
Aux.-~75 dB. 

FINE AMPLIFIERS IN THE LUX RANGE 
LUX MODEL SQ-505 SOLID STATE STEREO AMPLIFIER 
Rated at 30 watts R.M.S. per channel, the all new Lux Model 
SQ-505 is a silicon transistor unit. Power transistors are 
designed to withstand temporary short circuits and overload- 
ing;^verall frequency response is 10-50,000 Hz. plus or minus 
IdB. in the power amplifier and 20-50,000 Hz. plus or minus 
2dB. in the pre-amplifier. Controls and features include 
volume, balance, mode selector, treble/bass controls, filters, 
tape monitor, headphone jack, exclusive A/B speaker systems 
selector, etc. All in all the Lux SQ-505 is a veryA^*|| 
fine amplifier and an excellent performer. 
Inc. Sales Tax. 

LUX MODEL SQ-606 SOLID STATE STEREO AMPLIFIER 
With an output of 30 watts R.M.S. per channel, the handsome 
new Lux Model SQ-606 is an all-silicon unit with 27 silicon 
transistors. Power transistors are designed to withstand 
temporary short circuits and overloading. Overall frequency 
response is 10-50,000 Hz. ±, IdB. Acoustic performance is 
quite outstanding. Controls and features include volume, 
balance, mode selector, treble/bass controls, filters, tape 
monitor, headphone jack, etc. The Lux Model SQ-606 41% 
is an excellent stereo amplifier with extremely musical x/l9 

characteristics. It’s attractively priced at (inc. S. T.) ^ 

LUX SOLID STATE STEREO AMPLIFIER Model SQ-77TW 
Using silicon power transistors the SQ-77TW is rated at 30 
watts R.M.S. in each channel with a 4-6 ohm speaker load. 
Frequency response is 10-50,000 Hz. plus 0, minus 3dB. In¬ 
put sensitivity is 1.8 mV for magnetic pickup or tape head, 
aux. inputs being rated at 200 mV and 800 mV. Controls 
include stereo volume, stereo balance, mode switch, treble and 
bass (separate controls for each channel), input sel- ^4 

ector, headphone jack and switch, tape monitor switch \|n9 

rumble and scratch filter switches, etc. Price inc. S.T. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: Ground Floor, 2SIVI Building 

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

Australia’s Greatest Hi-Fi Centre •Wholesalers ‘Trade-ins accepted 
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are the two ballads “Baby, Wc«i’t You 
Please Come Home,’’ which features 
the trumpeters; and Gordon Jenkins’ 
beautiful “This Is All I Ask.” For 
the specialist jazz collector, this album 
will, I am sure, be a major disap¬ 
pointment, but the average listener will 
no doubt appreciate the fine musician- 
ship and superb recording quality. The 
playing-time is 36 minutes. (T.F.C.) 

★ ★ ★ 

AUSTRALIAN JAZZ---Geojrge GoUa 
and John Sangster. tjniversai 
Record Club. Stereo U-1001. 
Interest: Two superb local musi¬ 
cians. 
Performance: Beautifully played. 
Quality: Reasonable recording. 
Stereo: Badly balanced. 

The Universal Record Club has pro¬ 
duced for its members a com^site LP 
featuring two of Sydney’s leading musi¬ 
cians — vibest and percussionist John 
Sangster, and guitarist George Golla. 

The six tracks on the Sangster side 
come from John’s first Festival LP 
called “The Trip” (SFL 932,438); 
while the Golla tracks have been taken 
from George’s second album “Wives 
and Lovers” (SFL 933,125) for the 
same label. I have reviewed both these 
LPs in these pages. 

I am a little uncertain about the 
reasoning behind this particular group¬ 
ing. But for Club members, who possess 
neither album, this would obviously be 
a useful introduction to contemporary 
Sydney music and a very attractive 
purchase. 

On few tracks do Golla and Sangs¬ 
ter really extend themselves as jazz 
soloists but the music is always inter¬ 
esting, easy and pleasant listening, 
and,, of course, superbly played by 
some of the leading musicians in Syd¬ 
ney. Given the limitations of a re¬ 
issue of this kind, it can be warmly 
recommended. (T.F.C.). 

★ ★ ★ 
SOUTH SIDE SWING —Earl Hines 

Orchestra. Festival Jazz Heritage 
Series Calendar. Stereo SR66- 
9652 (also Mono). 
Interest: Vintage Hines (1934-35). 
Performance: Excellent. 
Quality: Reasonably good sound. 
Stereo: Meaningless. 

I reviewed this album in the June 
1968 issue, when it was first released in 
Australia at Festival’s normal price of 
$5.75. At that time, I concluded that 
the album could be warmly 
recommended to all readers with an in¬ 
terest in the classic big bands of the 
1930s. Now that Festival have made 
this album available in their $2.95 
Calendar series, it becomes even more 
of a bargain. 

The 16 tracks were made at three 
sessions in 1934 and 1935, when the 
Hines Band was at its fiist great peak. 
This was about halfway through the 
twelve-year residency, which Hines 
held at Chicago’s Grand Terrace. 
Earl Hines himself was in magnificent 
form on these sessions and there are 
several fine solos from Omer Simeon. 
Trummy Young and Darnell Howard. 
Also noteworthy are the arrangements 
by Cecil Irwin, Jimmy Mundy and 
Quinn Wilson, particularly for the 
brass section. 

At this price, and with a playing¬ 
time of 46 minutes, most Australian 
collectors will want to add this LP 
to their shelves. (T.F.C). 

AFRICAN RIPPLES —Fats WaDer. 
RCA Vintage Series, Mono LPV 
562. 
Interest: Jazz, mainly 1938. 
Performance: Another good Waller 
reissue. 
Quality: First-class remasterings. 

“African Ripples” is the fifth in the 
series of RCA Vintage Waller re¬ 
issues, produced by Mike Lipskin. It 
must be said that, while it is a very 
welcome and interesting collection, the 
overall quality of the music is not as 
high as on the previous four Waller re¬ 
issues. 

Nine of the 16 tracks, from 1938, 
are by his regular group with Herman 
Autrey on trumpet and Gene Sedric on 
clarinet and tenor. They include “Some¬ 
thing Tells Me,” “If I Were You,” 
“Fair and Square” and “Yacht Club 
Swing.” 

Three other tracks from the same 
year, “In the Gloaming,” “Hold My 
Hand”" and “Let’s Break the Good 
News,” feature Waller with a Big Band 
but this was not a complete musical 
success. Much the same assessment ap¬ 
plies to “Every Day’s a Holiday,” 
which Waller recorded in Hollywood 
towards the end of 1937 with a pick-up 
quintet. 

The albiun is completed by three 
piano solos from 1929 and 1934 but 
only the latter, the title track, is of real 
consequence. The playing-time of this 
very enjoyable, if hardly essential, col¬ 
lection of rarer Waller tracks is 48i 
minutes. (T.F.C.) 

★ ★ ★ 

BLUES ROOTS —The Dave Bnibeck 
Trio featuring Gerry MuUlgan. 
CBS Stereo SBP 233665. 
Interest: Their second L.P. to¬ 
gether. 
Performance: Disappointing, 
but . . . 
Quality: Bright recording. 
Stereo: Well balanced. 

This is the second album by the 
Dave Brubeck Trio and baritone player 
Gerry Mulligan — the first, “Cam- 
padres” (SBP 233585) was recorded last 
year, during concerts in Mexico. 

This is, however, a disappointing 
L.P., mainly because of the leader’s un¬ 
inspiring form. All the tracks are blues 
and Brubeck has never really shown an 
aptitude for convincing solos on the 
blues. Mulligan plays very well but the 
outstanding musician on these sessions 
was the superb drummer, Alan Daw¬ 
son. He receives solid, if unspectacular, 
support from Jack Six on bass. 

The most successful tracks are the 
haunting composition by Mulligan 
“Journey” and Mercer Ellington’s 
“Things Ain’t What They Used to Be.” 
The two Brubeck compositions, 
“Movin’ Out” and “Cross Ties” are not 
quite up to his usual standard. The re¬ 
maining tracks are a jaunty “Limehouse 
Blues,” a rather pretentious composi¬ 
tion called “Broke Blues” by the pro¬ 
ducer, Teo Macero. and a Brubeck/ 
Mulligan tune, “Blues Roots,” which 
never really gets off the ground. 

There are flashes of keen cut-and- 
thrust between Mulligan and Brubeck 
on occasions, but the old Brubeck fail¬ 
ing of heavy-handed, unimaginative 
soloing dominates too many tracks. De¬ 
spite this, the remarkable rapport be¬ 
tween Mulligan and I>awson—and the 
playing-time of 50 minutes—-may make 
this a worthwhi.e purchase for readers 
who enjoy Brubeck’s music. (T.F.C.) p 
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COMPLETE HI-FI 
RADIOGRAM-TAPE 

RECORDER 
ALL IN ONE 

MODEL TR9 

AS AN AMPLIFIER ... 
• Frequency response, 20- 

20000 cps. 
• 7 Watts RMS. output per 

channel. 
• Distortion less than *25% 
B Separate treble and bass 

controls. 

AS A RADIO . . . 
• Being fully transistor¬ 

ised, can be switched on 
all day at full output with¬ 
out heat problems. Pro¬ 
gram can be recorded on 
tape without any external 
connections. 

AS A TAPE RECORDER .. . 
• Freq. response 30-18000 

cps. 
• 3 speeds. Meter level 

indicator. 
• Push button operation. 
• Superimposing. 

PRICES: 

2 track mono, $159.00 
4 track mono, $169.00 
4 track stereo, $230.00 

RADIO TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 

MODELS FOR $28 EXTRA. 

TAPE DECKS 
for the home constructor. 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change* 
switch wafers fitted . . . 

2 tracks, $48. 4 trocks, $55. 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail¬ 
able). 

(USSIC TAPE RECORDED 
93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 

Telephone 79-2618 
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The Wonderful 
World of Electronics 

lECHNIPAC 
The Complete Training System 
TECHNIPAC didn’t ‘just happen.’ It is the result of many 
years of experience, research and design in the field of 
Electronics training. TECHNIPAC is a unique combination of 
the theory and practical application of Electronics presented 
and arranged in a simple, logical and effective manner. 
Whether you are a beginner or have some knowledge or experience 
in Electronics, the TECHNIPAC system is designed to meet your 
individual requirements. Find out A/Ol/1/ how you can enter 
the Wonderful World of Electronics— 
through the lECHNIPAC SYSTEM 

Archer House, 75 Archer St, Chatswood, N.S.W. 2067. Tel 41 4444. 
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Illustrated above is the TECMARK H TEST EQUIPMENT CONSOLE. 
It incorporates a DC/AC power supply with a stabilized 
LT. section, vacuum-tube voltmeter, oscilloscope, audio 
frequency generator and an R.F. generator. 

I---:- 

I To: TECHNIPAC SYSTEMS DIVISION, 
I Technical Training International, 
1 P.O. Box 328, Chatswood, N.S.W. 2067. 
1 Please forward full details immediately, 
I including illustrated brochure on Technipac. 

NAME; AGE: 

Address: Postcode: 
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TRADE REVIEWS 
AND RELEASES 

Pidcam Pistol Target System 

Australasian Training Aids Pty. Ltd. have drawn attention 
to their Pidcam Pistol Target System, which has been dev¬ 

eloped for all international standard requirements. 

The company contacted us as a result 
of inquiries from readers published in our 
correspondence columns. They say that 
considerable forethought and care lus 
^one into the design of the unit, to give 
It the convenience and versatility desirable 
in a pistol target system. 

Basically, the system consists of target 
frames in groups of five, operated by an 
accurate timer. Each target frame approxi¬ 
mates in outline and dimensions the shape 
of the human body. For shooting practice, 
or in competitions, the frames are pre¬ 
sented individually, collectively, or in any 
combinations^ for a pre-determined period 
of time, duriM which the firer must aim 
and shoot. Ine targets are then auto¬ 
matically turned away from the shooter. 

The target operation is controlled by a 
timer unit, called the ATA Pistol Timer 
Mark III. The manufacturer’s literature 
says that accuracy is the keynote of the 
timer, the accuracy figure being so hieh 
that no stop watch or other mechanical 
time checker can measure it. Accuracy 
will not vary with change of temperature 
and supply voltage. The count down from 
the start of the actuation cycle to the 
exposure of the frames is indicated by a 
flashing lamp, so there is no noise distrac¬ 
tion for firers and range operators. 

The timer operates from a nominal 12V 
DC supply (such as a car battery) but will 
operate successfully from any voltage be¬ 
tween 8V and 13V. Timing accuracy is 
from —0 to -[-•04 per cent of the selected 
time. 

Integrated circuits are used in the 
timer’s electronics. The timing function is 
based on a very stable high-frequency 
crystal oscillator. 

Protection devices include prevention of 
damage from reversed battery leads; a 
fuse to protect the unit should a fault or 
short circuit develop; “Down range pro¬ 
tection” which automatically turns off 
the timer should a fault or short circuit 
occur in the frame control wiring or in 
the cable linking the timer to the frames. 

Targets are pneumatically operated, 
either from a compressed air bottle or 
from an air compressor unit. Turning 
takes only one-fifth of a second and is 
carried out without noise or vibration. 
Frames can easily be assembled by un¬ 
skilled personnel, either singly or joined 
together to form a two or three-unit 
installation. 

The timer can be set for rapid fire, 
centre fire, or standard match fire. 

RAPID FIRE: Shortly after the system’s 
actuator button is pressed, the frames 
will be exi>osed for exactly 4, 6 or 8 
seconds, the time being selected by a 
“range function switch.” The time be¬ 
tween operation of the actuator switch 
and exposure of the frames is random, 
and thus unpredictable. The delay lies 
between 2 and 4 seconds. 

CENTRE FIRE: One operation of the 

actuator button will expose all the targets 
simultaneously. When the shooters are 
ready, a second press will turn ^e 

targets away. Ten seconds later, the 
targets will exposed for 3 seconds, then 
turn away for 7 seconds. This is repeated 
five tim^. Once the cycle has been set 
into operation, it is unaffected by opera¬ 
tion of the actuator button. 

STANDARD MATCH: The first opera¬ 
tion of the actuator button exposes the 
targets. When the shooters are ready, a 
press of the button will turn the targets 
away. Ten seconds later, the targets are 
exposed for 10, 20 or 150 seconds, the 
time being selected by the range function 
switch. 

The Pidcam system has been installed 
in pistol club premises in N.S.W. and 
Victoria, and was used for the 
1969 National Pistol Championships and 
Riverina Championships. It is also finding 
acceptance in the competitive overseas 
markets, and is being used for training in 
military, para-military and law enforce¬ 
ment organisations. 

Further information, including 
brochures and prices of the Pidcam 
system and timer can be obtained by 
writing to the manufacturers: Australasian 
Training Aids Pty. Ltd., 161-169 Fallon 
Street, Albury, N.S.W., 2640. 

The Pidcam target system in use. 
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Security Locks for Burglar Alarms 
Following publication of last month’s 

article on burglar alarm installations we 
have received a letter from Wilson Manu¬ 
facturing Pty. Ltd., makers of the “Wil- 
sonia” No. 202 and No. K02 key operated 
switches mentioned in this article. The 
letter draws attention to another switch of 
this general type which is now available. 
Here is the relevant portion of the letter. 

“We recently commenced production of 
a high security burglar alarm switch as an 
alternative to the No. K02 and No. 202. 

“This is “Wilsonia” No. HS20 and, as 
you will see from the accompanying leaf¬ 
let, it incorporates an ABLOY lock 

The HS20 switch, unlocked (left) 
and locked. 

cylinder — very highly regarded by the 
Police Crime Prevention Squad — and a 
micro switch which provides for an ad¬ 
ditional circuit if required (single pole, 
double throw). 

“This unit, because of these features, is 
recommended for high risk installations. 
The method of fixing, involving a hexagon 
nut on the rear of the switch, is an 
additional safety measure, since it leaves 
the switch flush at the front when acti¬ 
vated. 

“We enclose two photographs of the 
switch, s!howing it in both the unlocked 
and activated positions.” 

The ABLOY lock mechanism is made in 
Finland, and the makers claim that it can¬ 
not be picked. The switch is normally 
activated by pushing in the key cylinder. 
This may be done without the key. Since 
the switch is a double throw type, the unit 
is equally suitable whether the setting 
function involves opening or closing a 
circuit. The position of the key cylinder 
gives a clear indication of which position 
it occupies at any time. If desired the 
lock may be modified so that both the 
activate and unlock functions require the 
use of the key. Thig involves a slight 
extra cost. 

An extension set is available which en¬ 
ables the switch to be mounted in walls 
up to llin thick. 

Further details may be obtained from 
the manufacturers at Box 279, P.O. Mar- 
rickviUe, N.S.W, 2204. 
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High Compliance Loudspeakers From Rola 
Plessey Rola Ply. Ltd. have recently released two liigti^oomiiliaiice loud- 
speakm with a nominal diameter of 6iin. They are the 65MX, a 
wide^ranige, twin-cone unit, and the dSM, a medlumi-throw woofer unit 

intended for use in conjunction with a tweeter. 

Both loudspeakers 
use the same alnico 
magnet assembly, 
enamelled steel chassis 
and cone suspension 
system consistmg of 
a very flexible syn¬ 
thetic rubber roll sur¬ 
round and l^e diam¬ 
eter spider. Tne mag¬ 
netic flux density in 
the voice coil gap is 
9000 gauss. Both 
1 o u d s p e akers are 
available with nomi¬ 
nal impedances of 8 
or 15 ohms. 

The 65M woofer 
invites comparison 
with the more expensive Rola 6i inch 
woofer, the C65-0, which has a massive 
ceramic magnet and a heavier cone. The 
use of the smaller magnet assembly in the 
65M woofer has apparently forced some 
compromise in voice coil dimensions 
and magnetic damping but, surprisingly, 
the overall sensitivity is much the same. 
As could be expected, the bass definition 
is not as good as with the C65-0, the 
bass having a somewhat boomier quality. 

The power rating for the woofer is 
10 watts RMS in a sealed enclosure. Rola 
recommend an enclosure with internal 
dimensions of approximately 16 x 9i x 8 
inches which gives a useable bass response 
down to around 40Hz. Since the free air 
resonance of the cone is a nominal 35Hz, 
we felt that it could be used to ad¬ 
vantage in a smaller enclosure. We sub¬ 
sequently tried it in a Playmaster “Point 
Pour“ enclosure, which has an internal 
volume of approximately 0.4 cubic feet, 
as against me recommended enclosure 
volume of 0.7 cubic feet. This reduction 
in enclosure will limit the lower bass 
response to an estimated 50Hz but, equal¬ 
ly, it should give an extra margin of power 
handling capability. 

The power handling capability of a 
small, hi^h-compliance woofer is one of 
its most unportant characteristics. Because 
of the small diameter the cone must make 
long excursions and because of inherent¬ 
ly lower sensitivity it must handle large 
amounts of power. For this reason, it 
was gratifying to find that the Rola 65M 
woofer, w'hen installed in an enclosure 
with a volume of 0.4 cubic feet, was 
able to give a good account of itself 
even at mgh power levels. The bass re¬ 
sponse is certainly quite adequate with 
“half bass boost” applied from the 
average amplifier. 

Tweeters which will suitably comple¬ 
ment die Rola 65M woofer are the Rola 
3DX or Magnavox 3TC, both the same 
impedance as the woofer. The crossover 
frequency should be at 5KHz. The re¬ 
sult is a system capable of good quality 
sound for an economy price. 

We also tested the Rola 65M wide 
range twin-cone unit. It has a power 
rating of 7 watts RMS when installed 
in a sealed enclosure. It did not have 
the extended high frequency response of 
a system with separate tweeter and there 
was a tendency to emphasise the midrange. 
As could be expected, intermodulation was 
more evident at hi^er loudness levels. 
All in all, though, it gives a good per¬ 

formance commensurate with its modest 
size and cost. It would be most suitable 
for'use with medium quality tape record¬ 
ers, television receivers or record players. 

Retail prices including tax, are $11.95 
for the 65MX wade range unit and 
$11.00 or the 65M woofer. They are 
available from normal retail outlets. In¬ 
quiries regarding performance, speci¬ 
fications and trade prices should be direct¬ 
ed to Plessey Rola Pty. Ltd., The Boule¬ 
vard, Richmond, Victoria, 3121. (L.D.S.) 

llllillllllHillllllllllllitlllllillliiliiiiiltlillii 

Miniature Amplifier 
A miniature outside-broadcast amplifier 

has been introduced by RCA for use by 
radion statioxis when broadcasting sports 
and other commentaries. 

Called the TA-125 Portable Outside 
Broadcast Amplifier, the new unit is easy 
to use, requires no set-up, weighs only 
24oz, and is small enough to be carried in 
the palm of the hand. The amplifier 
is capable of delivering +8dBm into a 
600-onm load and is fitted with automatic 
gain control. Foolproof operation is 

achieved by usii^ a microphone plug- 
switch which switches off me amplifier 
when the plug is removed. Features: bind¬ 
ing posts for P.M.G. pairs connection; 
level and battenr metering; crystal earpiece 
monitoring; siUobn transistor circuitry; 
housed in a rugged durable case. 

The TA-125B consists of a standard 
TA-125 but with the inclusion of a single¬ 
channel pretuned off-air receiver for 
monitorii^ purposes. A telescopic anten¬ 
na, monitoring level control, and pro¬ 
vision for magnetic phones if required, 
are incorporated in the receiving section. 

Full information is available from 
RCA Ltd., 11 Khartoum Road, North 
Ryde, N.S.W. 2113, or 2/4 Stevenson 
Street, Richmond, Vic. 3121. 

If you wont 

STEREO 
EQUIPMENT 

You'll deal better with 
H. B. RADIO SALES 

NOVEMBER SPECIALS 
KENWOOD TK250 AMPLIFIER/ 
2 Wharfedale unit 3 speaker sys¬ 
tems. Dual 1019 player on platform, 
Shure magnetic.$398.00 
KENWOOD 150 AMP, 2 Magna¬ 
vox lOin speaker systems in Teak. 
Garrard AT60 on platform, with 
Shure M44G.$275.00 
SANSUI 555 2 Wharfedale Super 
10 speakers in R3 teak cabinets, 
Dual 1019 player, Shure M44G, 
platform and cover . . .. $465.00 
MONARCH SA 500. 20W RMS- 
Low and High Filter controls. 2 
Peerless lOin speaker systems. Dual 
1210-Shure M44G-plaftorm-cover. 

$312.00. 
MAGNAVOX 8WR, 1.6 cf 
cabinet.$30.50 
CABINET KII and SPEAKER 

$21.00 
MAGNAVOX lOWR and 3TC, 
complete.$43.00 
CABINET KIT and SPEAKERS 

$31.00 
MAGNAVOX 12WR, 3TC, com¬ 
plete .$44.50 
CABINET KIT and SPEAKERS 

$33.00 
PEERLESS lOin 2cf cabinet $57.50 
CABINET KIT and SPEAKER 

$47.00 
W»DALE GOLD. 10 in R3 
cabinet.$65.00 
CABINET KIT and SPEAKER 

$52.00 
Special quotes for other speakers. 
Available in Maple, Walnut or 
Rosewood colours. Teak veneer 
$1 extra for Slimline and Book~ 
shelf KITS. $2.50 extra for other 
KITS. 

STOP PRESS 
Watch for Special 
CLAYBRIDGE 
Announcement in 
December issue 
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THE BIG NAME IN FULLY IMPORTED TUNER/AMPUFIERS! 
With specifications that demand attention and effective quality control in manufacture, the SOUND series of amplifiers offer outstanding 
value and they’re exclusive to Encel Stereo Centres. Encei prices include sales tax and trade-in valuations on your old equipment <see 
samples below) make the changeover cost extremely modest. Ask for a valuation on your current equipment. 

SOUND MODEL SAQ-203 12 WAHS 
R.M.S. OUTPUT $74.50 INC. SALES 
TAX. , 
Here Is one of the most popular amplifiers 
ever sold by Encel Stereo Centres. Fre¬ 
quency response is 30-20.000 Hz. and in¬ 
put sensitivity suits magnetic cartridges at 
3 mV. Output is 12 watts R.M.S. or 30 
watts E.i.A. peak power. Eighteen low 
noise transistors and diodes are incorporated 
In the circuit. All necessary controls pro¬ 
vide flexibility of operation; a headphone 
jack Is provided on the attractive front 
panel. Speaker matching terminals permit 
use of 4. 8 or 16 ohm speaker systems. 
This is an ideal compact stereo amplifier 
for use with tape recorders, or for building 
into bookshelves and cabinets. 
Encel price 
is only. inc. sales tax $74.50 

^lililillHilllllillMllllllllllllltllillllllllllltlllllllilllliliUllllinilllMtllilllllllilllllMU; 

STOP 
PRESS! 

EXCERPT FROM ENCEL LABORATORY 
REPORT: Our laboratory test report 
indicates that frequency response is 
substantially flat, being down 2 dB. at 
20 Hz. and only 1 dB. at 20 kHz. 
Square wave response is excellent and 
shows tittle variation in the audible 
ranges. 

iliiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiir 

SOUND MODEL SAQ-505X 50 
WATTS R.M.S. OUTPUT ONLY 
$119.50 INC. SALES TAX! 
With a power output of 50 watts R.M.S. 
Into 8 ohm speaker systems, the Sound 
SAQ-505X represents outstanding Encel 
value. Frequency response is 20-20.000 
Hz, Plus or minus 1 dB. and extends wellTi 
beyond this range. SensItiWty suits mag¬ 
netic cartridges at 3 mV. and 20 low noise 
transistors aqd diodes are used in the cir¬ 
cuit. Tumble-type switches control Tape 
Monitoring, Loudness. Rumble and A.C. 
Power. All other desirable controls are In¬ 
corporated. Price Is only $119.50 inc. sales 
tax. Write for complete data rA 
and unabridged technical \119 Sfl 
specifications. ▼ ■ ■ 

J 431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 

■■■■■ ■ Sydney Ground Floor. 2SM Building. 

ELECTRONICS (STEREOl 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 294563, 294564. 

RTY. LTD. Australia’s Greatest Hi-Fi Centre * Wholesalers * Trade-ins accepted 

Section of Air Conditioned Screening Room at 

TEL-LEIGH-TUBES PTY. LTD. 
(Sydney & Melbourne) 

Manufacturers of Premium Quality T.V. Picture Tubes 
WRITTEN TWO YEARS" GUARANTEE 

Free daily delivery around Sydney and Melbourne. Tubes despatched 
daily to Country and Interstate customers. Please send old tubes to 

Petersham Station, N.S.W., or Highett Station, Victoria. 
N.S.W.: Tel-Leigh-Tubes Pty. Ltd., VICTORIA: Tel-Leigh-Tubes Pty, Ltd., 

51 Reuss St., Leichhardt. % 32-34 Graham Rd., 
Sydney, N.S.W. 2040. Highett, Victoria. 3190. 

Ph. 56-8498 Ph. 95-4086 
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ACTIVE RECEIVING ANTENNA 
An active receiving antenna for the 

fre<^uency range 100 to 156MHz has been 
devised by Rohde and Schwarz, Munich, 
West Germany, in co-operation with the 

An active receiving antenna, type 
HA 430/141, undergoes a light¬ 
ning test in the high-tension house 
at the Technical University of 

Munich, 

Electronics Department of the Technical 
University of Munich. All measurements 
and tests carried out to date have shown 
very good results. The antenna, which 
is equipped with active elements, is in¬ 
tend^ for use in air-traffic control and 
features: low-noise; low cross-modulation; 
immunity to lightning and other environ¬ 
mental influences; and a remarkable com¬ 
pactness. 

Electrically the antenna, type HA 430/ 
141, constitutes a highly capacitively load¬ 
ed, double-folded monopole. The passive 
antenna portion (top plate) is designed so 
that the antenna itself acts as a band¬ 
pass filter in the operating frequency 
range. This obviates the need for filters 
between the passive portion of the an¬ 
tenna and the amplifier. The band-pass 
filter heavily suppresses mixture products 
and cross modidation by frequencies out¬ 
side the operating frequency range. The 
arrangement of the active element 
(transistor amplifier) permits optimum 
matching to the antenna with the noise 
figure at a minimum. 

The small active antenna boosts the 
received RF signals with only a small 
rise in noise temperature. Even in the 
case of long and lossy cables between 
the antenna and the receiver, the good 
receiving characteristics are not affected. 
If, for example, a receiver with a noise 
figure of 7 IS connected to the antenna 
via a 150ft cble. the noise temperature of 
the overall system is less than 2.5. 

The safety requirement, which 
is essential for practice application, calls 
for protecting the incorporated electronic 
circuit against destruction by lightning. 
In the centre of the antenna, below a 

iiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiMiniiiiiitiiiiiiiiiiiiiiiitiMiuiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

STUDIO ELECTRONIC FLASH 
The Sdapak Mark 3 studio electronic flash, made by Courtenay, in 
the U.K., is available through the Australian agents, R. H, Wagner and 

Sons Pty. Ltd. 

This electronic flash outfit consists of 
a number of independent units which 
look like extra deep reflectors. Each unit 
is plumed into the mains like a photo 
flood. One unit is connected to the syn¬ 
chronising socket on the camera and, 
when the release is pressed, all the flashes 
go off at exactly the same moment, 
although there is no direct connection 
between them. 

lllllllllillllllMlillllllllllMllllliiillllillllll 

Indicator Tubes 
Rodan numerical indicator tubes, 

manufacturer by Okaya Electric In¬ 
dustries of Japan, 
are available in 
Australia througli 
Plessey Ducon Pty. 
Ltd., P.O. Box 2, 
Villawood, N.S.W., 
2163. 

Models GR-110 
and GR-llOP (simi¬ 
lar, but for pulsed 
operation) provide 
digits 0-9 each with 
decimal point in 
lOmm high charac¬ 
ters. The GR-IOOP 
operates from 
pulses of 50 to 500 
uS width with a 
duty cycle of 1/10. 
Elfin indicators 
models MG-17 (7- 
bar segments) and 
MG-19 (9-bar seg¬ 
ments) provide 0-9 
each with decimal 
point in 11.5mm 
high characters. 

A sensitive photo-electric cell is mount¬ 
ed on the back of each reflector to 
pick up the initial pulse of h^t and 
trigger the circuit with nominally zero 
delay. An extension head can be plugged 
into the unit so that the charge can 
be divided between the two heads. There 
is an extension photo-cell socket for 

use when the unit is so positioned that 
the light from other flashes cannot reach 
it. The unit gives an ouput of 3(X) joules 
on full power, but can be switched to give 
200 or 1(X) joules. A lOOW modelling 
light retains its fuU brilliance whether the 
unit is working at full or reduced power. 

Inquiries should be addressed to R, H. 
Wagner and Sons Pty. Ltd., 524 Finders 
Street, Melbourne, 3000. 

circular plate of 12in diameter, a transis¬ 
tor amplifier is housed in a metal cylin¬ 
der and connected to the top plate via 
a series resonant circuit with a veiy low 
series capacitance. The top plate is suo- 
ported by two outer metal rods which, 
at the same time, are used for connection 
to earth and to the basket-shaped counter¬ 
weight. The supply ventage is applied to 
the transistor amplifier via a coaxial cable 
(run through the support’s tubing) which 
is also us^ for the transmission of the 
received and amplified RF signals. 

If li^tning strikes directly, the current 
flows via the two outer metal rods, and 
the space in which the sensitive transistor 
circuit is located remains free from mag¬ 
netic fields. If lightning strikes only in 
the vicinity, the electronic circuit re¬ 
mains practically free from lightning cur¬ 
rent since the circuit is arranged similar 
to the neutral arm of a balanced bridge. 

Further details may be obtained from 
the Australian agents for Rohde and 
Schwarz: Astronics Australia Pty. Ltd 
161-173 Sturt Street, South Melbourne, 
Vic. 3205. 

BETTER 

RADIO RECEPTION 
FOR ONLY 

20 Cents 

Published by Eddystone^ a complete 
guide how to get the best results 
from your receiver, contains 24 pages, 
with illustrations; covers propagation, 
aerials. Interference, and other useful 

data. 

Write now with 20 cent postal note 
to: 

608 Collins Street, Melbourne, 
Victoria, 3000 

STOP 
Let music make your Xmas 

holiday even more enjoyable. 
Listen to your favoured songs 
in your car, on the beach, or at 
your home, through the famous 
German COMBIPHON combined 
Cassette-Taperecorder and FM- 
SW-MW radio-receiver. 

A MECCA 8-track car stereo 
player for only $69.80 for use 
with 2 or 4 Loudspeakers, or 
choose one of the powerful port¬ 
able Receivers like the GRUN- 
DIG Satellite, NORDMENDE 
Globetrotter, the AKKORD or 
BLAUPUNKT All Wave Radio. 

Call or write for information at 

VICTOR'S HI-FI CENTRE 
Corner 77 Wentworth Ave, and 

196 Elizabeth St., Sydney. 

Tele.: 61-2967, 61-6031. 
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MODEL bwd 602 
11 FACILITIES IN 1 COMBINATION INSTRUMENT 

The only instrument in the world that provides a 
complete range of 4 signal sources, 7 power supplies 
and 2 amplifiers integrated into 1 low-cost unit 
Check these specs then upgrade your Laboratories 
or Workshop with a bwd 602. price $289 

+ TAX. 

B.W.D. ELECTRONICS PTY. LTD., 

0.5Hz to 500kHz Sine and Square Oscillator 
(0.1% distortion from 100Hz to 25kHz also!) 
8 watt Power Oscillator 0.5Hz to 20kHz 
± 1 Amp ± 15V Square Wave Generator. 
Amplitude Modulated Oscillator. 
8 Watt Power Amplifier DC—20kHz. 
X5 to XI00 operational amplifier. 
1 to 12V 2 Amp stabilised DC supply. 
12 to 24V1 Amp „ „ „ 
0 to 300V 35mA 
0 to 50V 1mA 
6.3V 15V and 55V AC outputs 

333 BURKE RD., GARDINER, VIC. PHONE 25 4425 
127 BLUES POINT RD., NTH. SYDNEY. PHONE 929 7452, ALSO PHONE 23 1922 IN S. AUST. AND 23 3847 IN W. AUST. 

PRE-PAH C electronics 
SHOP-BY-PHONE SERVICE 

69-5922 

MAIL ORDER DEPT. 
P.O. BOX 131, 

KINGSGROVE, N.S.W. 2208. 

SALES CENTRE. 
103 Regent Street, 

REDFERN, N.S.W. 2016. 

24 HOUR 
DESPATCH SERVICE 

Send 20c in stamps or a postal order for our latest information 

packed catalogue which will be sent to you by return mail. Our 

low prices cannot be beaten. All parts new and guaranteed. 

COMPUTER BOARDS 

Containing a variety of NPN and 
PNP germanium transistors and a 
host of other components, these 
4” X 2i” boards are supplied with 
free technical information on all 
p^ts. Each board has a mini¬ 
mum of 4 transistors. 

100 boards.20c ea. 
25-99 boards .. .. .. 25c ea. 

SPRING CLEARANCE SALE 

For personal shoppers only. Hun¬ 
dreds of bargains are on display 
at our Sales Centre and you name 
your own (reasonable) price. 

MODULAMPS .. . ea. $4.00 
Small IW transistor audio 

amplifiers by Pre-Pak. 
Supply volts ... 6-12v DC. 

Input sensitivity Iv P-P. 
Freq. response 50Hz-20KHz. 

BARGAIN PAKS 
D1 5 OA91 diodes . . $1.00 
D2 5 1N914 diodes .. $1.00 
SRI 5 1N4001 reel. .. $1.50 

PACK AND POST 
10c ANY ORDER 

Sales Centre open 
Mon. to Sat. 8.30 a.ni.-5.30 p.m. 

10-24 boards.30c ea. 

1-9 boards.35c ea. 
Pack and Post 50c for 100, 
25c for 10 up, or 10c for up to 
9 boards. 

Magnetic Pre-Amp Kitset 
As in E.A., Oct., 1965. 

All parts supplied. 
Use for pick-up or tape heads. 
Mono $4.90 Stereo $9.00 

SR2 5 100 PIV lA rect. $1.50 
SR3 4 400 PIV lA rect. $1.50 
SR5 2 EM408 rect. .. $1.50 
T3 3 BC148 trans. . . $1.50 
T4 2 BC149 trans. .. $1.50 
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PROFESSIONAL CARTRIDGE RECORDER 
The CT81 cartridge tape-recorder, the latest addition to the CT80 
family developed in Australia by Plessey Electronics, has been purchased 
by the Independent Television Aulhoiity (LT,A») in the U.K. to provide 

promotional and standby announcements. 

The CT81 is rack¬ 
mounted and includes 
a peak program 
meter, three cue tones, 
and other special re¬ 
quirements to meet 
the needs of the 
I.T.A. opera tions. 
Separate replay and 
record heads enable 
the unit to replay 
while recording for 
A-B monitoring pur¬ 
poses. 

All electronic cir¬ 
cuits are on plug-in 
circuit boards ensur¬ 
ing easy access for 

recorded with each depression of the re¬ 
cord button. This cue pulse is detected on 
replay and automatically stops and re-cues 
the tape. 

An 8000Hz auxiliapr cue to operate as¬ 
sociated relays within the unit can be 
recorded on the tape during the initial re¬ 
cording. The relay contacts available via 
the remote control outlet may then be 
used to perform such functions as operat¬ 
ing a separate tape unit, activating indi¬ 
cator lights, starting a film projector, or 
operating a slide projector. 

A 150Hz end-of-message cue pulse is 
recorded when the end cue button is de¬ 
pressed. This cue may be used in a similar 
way to the “auxiliary’* cue, but is normally 
used to detect and indicate the end of a 
message. 

For remote operation, all switching 
functions and indicator hump connections 
are extended to a multi-way plug and 
socket at the rear of the unit. 

Inquiries should be addressed to Plessey 
Electronics Pty. Ltd., 13-17 Botany Street, 
Redfem, N.S.W. 2016. 

^nxxi ex¬ 
tender board allows access to the com¬ 
ponents on the circuit boards under 
operating conditions. Reliability is en¬ 
sured by using all silieem semi-conductors 
and by vacuum encapsulating transformers 
and chokes in epoxy resin. All rotating 
shafts are self lubricating and all medh- 
anical assemblies are precision engineered 
for long and trouble-free life. 

Like other models in the CT80 series, 
the CT81 has an integral direct-drive 
capstan motor, solenoid and puck wheel 
assembly. The puck wheel actuating arm 
and solenoid are mounted on a precision 
machined casting, and both the puck wheel 
and actuating arm are fitted with lubricat¬ 
ed bearings. In this separate assemb^, the 
puck wheel capstan pressure can be pre¬ 
set and locked prior to fitting to the main 
unit to virtually eliminate puck wheel 
pressure problems. 

The three cue tones on the CT81 operate 
as follows: 

The lOOOHz standard stop cue, avail¬ 
able on all CT80 models, is automatically 

PULSE-HEIGHT DETECTOR 
Varian has introduced a series of 

microwave pulse-height detectors for mak¬ 
ing precise measurements of sdiort-duration 
pulses. Designated the VSZ-9900 
series, these units detect fast risetime, 
narrow-width pulses and register a cor¬ 
responding output pulse luS long. The 
output is used to drive an internal counter 
or external registering device. 

The detectors are said to be particu¬ 
larly useful in determining spike leak^e 
power in TR tubes, detecting missing 
pulses in magnetrons, and maBng pe^ 
power measurements of pulsed transmit¬ 
ters. Operating with a tuned crystal de¬ 
tector and precision attenuator, these 
devices can be triggered by extremely low 
power. 

Characteristics of the detectors are: in¬ 
put triggering voltage plus SQmV; maxi¬ 
mum pK^k input level 2V; rise time 
500pS; minimum pulse width, that can be 
detected 500pS; maximum pulse width 40 
uS; maximum pulse recurrence rate 
20,000 pulses per second. 

The series comprises three models of¬ 
fering a variety of package options. 

TRADE CORRECTION 
REGULATED BATTERY ELU^- 

ATOR. Reviewed in the July, 1969, issue 
of “Electronics Australia.** A. and R. 
Electronic Equipment Co. Pty. Ltd. has 
advised that this power supply, type P.S. 
104, is fully equipped with silicon tran¬ 
sistors. 

The VSZ-9900A consists of a detector 
with a power supply. Its output connects 
into an external digital counter with either 
positive or negative pulses. Peak ampli¬ 
tude of the output pulse is IV and 
nominal bandwidth is luS. The “B** 
model ctmsists of the detector, power 
supply, and a digital counter wmen has 
both pulse frequency and total pulse count 
capability. The “C** model cemsists of the 
detector only, and has a positive output. 

The test arrangement for making tran¬ 
sient measurements requires an RF 
source, the device to be tested, a prer- 
cision attenuator, and a crystal d^ector, 
the output of which is fed mto the pulse 
height detector. 

Further details can be obtained from 
Varian Pty. Ltd., 38 Oxley Street, Crows 
Nest, N.S.W. 2065. 

"OXFORD" 
★ 

THB MBTALWORK 

SPBCIALIST 

★ 

HEATING SYSTEMS 

PTY. LTD. 

24 O'RIORDAN STREET, 

ALEXANDRIA 

★ 

WE ARE 

MOVING TO 

19TlieBoulevar(le, 

Caringbah 2229 

Phone 524-0782 
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449 KENT ST. 
(near Town Hall) 
Sydney. 29-6475 

Convoy 

THE SOUND EXPERTS 
Let us supply you with sound tailored to your individual 
requirements from Sydney's widest range of high quality 
equipment. 

©eccless^ 
Professional 

New shipment Just arrived from Denmark 
with fully improved specifications. 

complete new range 

Cameo 
Mark II 

with aluminium voice coil formers in tweeter for flat frequency response ex¬ 
tended spatial sound diffusion, very low distortion, high power capacity, at 
no increase in price. Cabinet size 21” x I i” x 9”. 

New Boss 12" 30 cycle cone resonance 146,000 
total gap flux. 
NEW TWEETER 2i with aluminium voice coil 
former 
New Mid-range 5 x 7" 250 to 4,500 closed back. 

New Crossover 12 db/octave low pass, band pass 
and high pass filter on printed circuit specially de¬ 
signed for this system with crossover frequencies 
500 and 3,500 cps. 

TEAC 
Convay is proud to announce thot we are now distributing 
Teac Tape Decks and Tape Recorders in New South Woles, 
to odd to our fine range of semi-professional Tape Record¬ 
ers, with new models such os the Teac '800^ A. 1200, Stereo 
Tape Deck combining 3 quality motors and 3 precision 
heads to provide outsonding performonce, operating with 
simplicity of an all push-button (solenoid) system and 
many features such as stereo sound on sound, etc. 

ON DISPUY-Syslems from $200 to $2000 
We invite you to visit our showroom where only 

quality guaranteed equipment is offered. 

CONVOY TECHNOCENTRE 

TRADE RELEASE$-)n brief 
DISnUBUTORS CORPORATION 

PTY. LTD., 24 Johnston Street, Fitzroy, 
Vic. 3065. Distributors for NH Research 
Inc., U.S.A. Power Source, model 6120. 
A sinusoidal power source for the cali* 
bration of AC laboratory instruments. 
Features: silicon solid state construction 
except for power output stages; over¬ 
voltage and over-current circuitry to pro¬ 
tect unit and instruments under test; 
power output 200W; frequency range 
lOHz to lOOKHz, accuracy Ipc of setting, 
and resolution three digits above lOOHz 
(two digits to 99Hz); maximum distortion 
.03ix: from 400Hz to IKHz, .05pc from 
50Hz to lOKHz, and degradmg to Ipc at 
lOOKHz; current adjustable by front 
panel controls in 0.2, 0.4, 0.8, 2.0. 4.0, 
8.0 and 20A stages; voltage controls are 
a five digit ratio transformer with decade 
attenuator and 10-turn vernier, taps are 
at 16, 40, 80, 160, 400, 800 and 1600V. 

NH sine wave power source. 

RCA LTD., 11 Khartoum Road, North 
Ryde, N.S.W., 2113. Sound Distribution 
Amplifier, type TA-102C. Designed and 
manufactured in Australia to meet the 
requirements for sound distribution, isola¬ 
tion. and level recovery applications in 
television and sound broadcasting, this 
amplifier is already being exported to the 
U.S.A. Features include: silicon transistors 
throughout; plug-in module design; feed¬ 
back stabilised; five high-level outputs 
from either a single matching or from a 
bridgmg point; 600-ohm matching or 
bridging, balance input operation; test 
jacks on input, output, and supply rail; 
extremely stable and reliable performance. 

E.M.I. (AUSTRALIA) LTD., Commer¬ 
cial and Advanced Electronics Division, 
14-18 Parramatta Road, Homebush, 
N.S.W., 2140. Blood Flowmeter, type 
SFMB-1. An electromagnetic flowmeter 
intended mainly for measurement of 
phasic and mean flow in surgically ex¬ 
posed blood vessels. It worfe on the 
principle that the voltage induced in a 
conducting fluid which moves through a 
magnetic field is proportional to the 
velocity of that field. Based on a design 
by the University of Sydney (Surgery 
Dept.), the SFMB-1 employs square-wave 
tranducer-drive current and amplifier 
gating. * 

NOYES BROS. PTY. LTD., 243 Angas 
.Street, Adelaide, S.A. 5000. Austrahan 
distributors for Crompton Parkinson pro¬ 
ducts. AC Induction Motors. The entire 
range of continuously rated AC induction 
motors of 25HP and above are fitted with 
embedded thermistors at no extra charge. 
Thermistor protection can be provided on 
smaller motors down to iHP at a 
nominal extra cost. The embedded therm¬ 
istors provide a simple yet effective means 
of protecting the motor against damage 
by overheating while permitting maximum 
utilisation of the motor’s capabilities. 
Further information may be obtained 
from any branch of Noyes Bros, through¬ 
out Australia. 
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SOLARTRON AUS¬ 
TRALIA, 112 High 
Street, Kew, Vic. 3101. 
Data Transfer Unit 
Enables any digital in¬ 
strument to be convert¬ 
ed to a data logger at 
comparatively low cost. 
It has been designed 
for use with a wide 
range of strip printers, 
typewriters, teletype¬ 
writers, paper tape 
punches, or magnetic 
tape recorders, any two 
of which can be driven 
simultaneously. The 
punched paper tape or 
incremental magnetic 
tape recorder output 
can be used for pro¬ 
cessing by a digital 
computer. If required, 
scanner head units can 
be incorporated to monitor up to 20 dif¬ 
ferent sources or, if two digital data 
sources are in use, to switch 10 signals 
to each. A digital clock can be included 
to allow scanmng at selected time inter¬ 
vals and to provide time data for the 

output mode. The unit automatically 
samples at the maximum rate po^ible. 
The practical limit of the unit with a 
scanner is about 150 samples per second; 
without a scanner it is about 6,000 samples 
per second. 

UWAVS REIV Ml m 

SPECIALS 
Matched prs., AC 127/ 

128 trans., $1.20 nett. 

200V pi diodes at 500MA. 
25c nett each. 

STD Stereo plug 3290, 
45c nett. DDPDT Rocker switch No. 
16. 45c nett. 

DPDT Slider switch 3570, 
19c nett. SP53p Stereo plug. Line 
jack. 80c nett. 

Pkts. mixed pots & conds. 
Great value. $1.00 nett. 

Compax Turntable. $39.50 nett 

iiiiiiHimiiimiiiiiiiiUiiiiiiiiiitiiiiiiiiiiniMiiiiiiiiiiniiiiiiiiiiiiiiimiiiiiiniiiuiiiiiuiiiiiiiiiiiiiiii 

The Independent Wholeialer 
ASTRONICS AUSTRALIA PTY. LTD., 

161-173 Sturt Street, South Melbourne, 
Vic. 3205. Agents for Rohde and Schwarz, 
West Germanv. Automatic IC Tester, type 
ICMA. Checks switching operations be¬ 
tween inputs and outputs of digital cir¬ 
cuits. Cycle time for logical function 
checks IS lOOuS per parameter: for 
measurements on relay circuits (current 
and voltage), it is about 8mS per para¬ 
meter. A word generator delivers the neces¬ 
sary high and low logic levels for the 
input and output of the test item. A pro¬ 
grammable level converter adjusts the in¬ 
put and output levels to suit the logic 
configuration tested. The actual and 
nominal levels of the signals are monitor¬ 
ed on an analog comparator. Digital 
comparators check for coincidence be¬ 
tween true and nominal input and output 
signals. Once the comparisons have been 
completed, an error store records whether 
go or no-go is to be assigned to the 
connection. The go/no-go readout is dis¬ 
played immediately and is available for 
further evaluation at output sockets. 

WARBURTON FRANKI INDUS¬ 
TRIES (SYDNEY) PTY. LTD., 372 
Eastern Valley Way, Chatswood, N.S.W., 
2067. Agents for Narda Microwave Cor¬ 
poration, U.S.A. Microwave sweep 
Generator, model 9500. Covers frequency 
range from 1.0 to 12.4GHz in a single 
sweep without plug-in heads. Features: all 
solid state; can sweep in any combination 
of any selected portion or the total range; 
semi-automatic for making settings by 
frequency programming wheels; push¬ 

buttons to set frequency limits and func¬ 
tions; all operational logic internal on 
plug-in printed circuit boards; four modes 
of operation—CW, dF, start/stop, and 
external frequency control; for systems 
use, both frequency and amplitude are 
programmable; digital programmed power 
supply can activate operation directly 
from a computer permitting a single inter¬ 
face; external programming has correla¬ 
tion of IV equal IGHz, 2V equal 2GHz, 
etc. 

IRH COMPONENTS PTY. LTD., The 
Crescent, Kingsgrove, N.S.W., 2208. Agents 
for Emerson and Cuming Inc.. U.S.A. 
Eccoshield SV Tubing, type NI. Flexible 
gasketing to control electromagnetic and 
RF interference with electronic equipment 
cabinets, microwave cavities and other 
electrical and electronic metal enclosures. 
The conductive tubing, which forms the 
outer part of the gasket, is a vinyl resin 
loaded with pure silver. A neoprene inner 
tubing assures good compression and [ 
recovery characteristics, and provides addi- ] 
tional strength and expedience in forming 
butt joints of the outer conductive coating. 

RADIO DESPATCH SERVICE 
Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY. 

Corner George and Harris Streets 

Telephone 211-08U, 211-0191 

Open Saturday mornings 

EDDYSTONE EC10 
Transistorised Communications Receiver 
Completely Portable — Battery Operated 

RUGGED 
COMPACT 
LIGHT! 
Designed for 
Commercial 
and Amateur 
usee 

Ideal for 
marine 
purposes and 
remote 
operational 
areas 
Covers 
citizens band 

Write for fully illustrated technical brochure 

Sole 
Agents: 

PTY. LTD. 
608 Collins St.. Melbourne, Vic, 3000. 

Phone 61-2464 
64 Alfred St.. Miison's Pt., N.S.W. 2061. 

Phone 929-8066 

34 Wolya Way, Balga, Perth, W.A. 6061. 
Phone 49-4919. 

L. E. Boughen & CO., 30 Grimes Street, 
Auchenflower, 4066. Phone 74097. 
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WORLD FAMOUS HI-FI STEREO EQUIPMENT GOMES TO 

★ 

LUX AMPLIFIERS 

GRACE tone arms — mag¬ 
netic cartridges 

CELESTION co-axial loud¬ 
speakers 

REVOX tape recorders 

An exciting new range of Hi-Fi Stereo equipment is now available 
to the South Australian enthusiast. Our comprehensive market 
research assures that we offer the best value for money and our 
realistic low prices are backed by guaranteed after-sales service. 

New Speaker Kit Handles 15 Watt R.M.S. 
Careful technical research has developed a new 2-way speaker 
kit capable of handling 15 watt r.ni.s. (8” bass and 2” tweeter). 
Overall frequency response is 30-20,000 cycles and the kit sells 
for a modest $23.50 (including crossover network). The kit can 

be used in vented enclosures up to 3 cu. ft. and also gives outstan¬ 

ding performance in less than 1 cu. ft. (infinite baffle). 

★ COMPAX belt drive turn¬ 
tables 

LUSTRE Tone Arms, RICH¬ 
ARD ALLAN Loudspeakers, 
SOUND Amplifiers, PEER¬ 
LESS Loudspeakers. SONICS 
Speaker Systems, P.E. Turn¬ 
tables, MICRO Magnetic Cart¬ 
ridges, KALTRO Loudspeak¬ 
ers, PLANET P.A. Amplifiers, 
COMPAX Radio Tuners, 
LONDON Microphones, 
LOUDSPEAKER CABINETS, 
GRILLE CLOTH, etc. 

6 GAYS ARCADE, 
ADELAIDE 
(off Adelaide Arcade) 

Phone 23-2203 

UNITED TRADE SALES 
PTY. LTD. 

POWER SUPPLIES 

600V. 400 mA. Complete with 2 x 
866A Rectifiers. 2 x 500mA Filter 
Chokes on 19in Rack Panel. Good 
condition. Weight approx 501b. 

$15.00. 
Freight extra. 

VALVE SPECIALS 

833A. $6.00 (use 
872A 75 cents. 
6SL7. $1.00. 
6SN7. 60 cents. 
6A8G. $1.50 
6J8. $1.75 
6K8. $1.00. 
6B8. $1.50. 
6U7. 60 cents. 
6SK7. 75 cents. 
6AC7. 20 cents. 
6X4. 60 cents. 
6X5. 75 cents. 
6AM6. 65 cents. 

6SJ7. 60 cents. 
5V4. < $1.00. 
6AL5. 30 cents. 
6AU6. $1.00. 
6J6. 30 cents. 
6K7. 50 cents. 
6J7. 50 cents. 
813. $6.00. 
807. 70 cents. 
5U4. $1.00. 
5R4. $1.00. 
12AT7. 50 cents. 
815. 70 cents. 

Postage extra. 

RECEIVERS 

AWA Type 1C8388 — 2.5MHz to 

22M11Z. 
14 Tubes B.F.O. 455KC. xtal filter. 
A.V.C. Fast and Slow S meter. 
Octal tubes. Separate power supply. 
With speaker. Plug in coils. 
Nice clean condition, weight wrox 

60ib. 
A bargain at $50. 
Freight extra. 

NU-METAL SHIELDS 
To suit 5BP and other 5in CRTs 
mfd. by Magnetic Shields Ltd. 
Brand-new, $5 ea. plus 30c pack, and 
post. 

TAPE HEADS 
Cassette Recorder Type Replay Heads. 
2-track Mono Current Manuf. 

New $1.50 ea. 
PLUS 10c pack, and post 

CAPACITORS 
80 for $2 in Poly Packed Bags. 

Mixed values only. 

2-METRE TRANSCEIVER 
• Triple conversion receiver with 

crystal locked second and third 
osciliators for maximum selectivity 
and sensitivity. 

• Separate VFO tuning for both re¬ 
ceiver and transmitter. 

• Nuvistor RF amplifier. 
• Provision for crystal locking of the 

transmitter. 
• 12 volts DC (internal transistor 

power supply) and 230-240 volts 
AC operation. 

• No^ limiter and squelch. 
• 17 tubes, 4 transistors and 7 diodes. 
• 1 microvolt sensitivity for 10 db. 

S/N ratio at 14 6 Me, 
• ‘*S” meter, RF output meter and 

netting control. 
Price: $282. 

3,000 TYPE RELAYS. 
Large range. Only 50c each. 

COMPLETE RANGE OF METERS. 
P25s 2isq. 

lOOuA .. . $0.05 1mA .. .. $4.50 
500uA .. . $5.25 50mA .... $4.50 

10mA .. . $4.50 S’meter .. . $5.25 

MULTIMETERS, 200H, 20K ohms 
per volt, $11.25, incl. tax. CT 500 20K 
ohms per volt, $15 incl. tax. CT 330 
20,000 ohms per volt, $17.25. 

COSSOR 1049 Double Beam Oscillo¬ 
scopes in good condition. Fully check¬ 
ed. 

$85. 
Freight extra. 

TRANSISTOR V.H.F. CONVERTER 
Tunable 108-136 Mhz Aircraft Band 
lF-600Kc to IjOOOKc. No connecting 
wires needed, 9V Battery, self-contain¬ 
ed, just place alongside broadcast 
radio Price only $14.40 plus 45c 
postage. 

TRANSISTORS 
2SC73, 2SD65, 2T76, OC66. 2T65 
25c ea. or in 100 lots 20c ea. 

LSGll SIGNAL GENERATOR 
120KHZ to 260 MHZ New in sealed 
carton $35, postage $1. 

MILLER TRANSISTORISED IF 
STRIPS 

455 Kc Selectivity 5 Kc at 6db down. 
Power 6 Volts 2mA gain 50db. 

Price: $9.70. 

RESISTORS. Mixed Values only in 
Bags; $2 per 100, or 50 for $1. 
3,000 Type Relays. New stocks. 50c 
each. Plus postage. 

WANTED BUY: 
RECEIVERS, TRANSMITTERS 

_TEST EQUIPMENT._ 

All prices subject to alteration without 
notice. All items PLUS POSTAGE. 

280 LONSDALE STREET, 

Melbourne. Phone 663-3815. 
(Opposite Myers) 
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VITRAMON PTY. LTD., P.O. Box 
140. Rockdale, N.S.W., 2216. Quadrature 
coupler. Applications include matched de¬ 
tectors, PIN modulators, SPDT and DPST 
switches, balanced amplifiers, smd 
balanced mixers. Features: balun design 
gives octave bandwidth from VHF to 

G-band; size .04cu.in; packaged in alu¬ 
mina microstrip; power rating 300W from 
-55 to 4-71 degrees C; minimum isolation 
-25dB; main line VSWR 1.25; insertion 
loss under 0.2dB; coupling amplitude 
balance 0.5dB; phase balance 2pc. 

HEWLETT-PACKARD AUSTRALIA 
PTY. LTD., 22-26 Weir Street, Glen Iris, 
Vic. 3146. Hybrid Hot-Carrier Diodes, 
types 5082-2810/11. Typical applications 
include: mixer and detector to 3GHz; 
logarithmic circuits (e.g. analog multi- 
phers. sigi^ compressors); high-speed 
sampling circuits; pulse steering circuits. 
Features: low junction capacitance 1.2pF; 
high forward conductance 20 to 35mA at 
IV; low tum-on voltage 410mV at 1mA; 
peak inverse voltage 20V (type 5082-2810) 
and 15V (type 5082-2811); nearly logarith¬ 
mic forward V/I curve. 

RAYCHEM CORPORATION, Menlo 
Park, California, U.S.A., has established 
an Australian subsidiary, Raychem Pty. 
Ltd., located at 129 Queen Street, Alex¬ 
andria, N.S.W. 2015 telephone 69-7974. 
Mr Anthony B. Maple-Brown has been 
appointed general manager of the new 
organisation. Mr Maple-Brown, a native 
of Sydney, has been with Raychem in 
California since January, 1969. Previous 
appointments have been with Conrac 
Corporation in Los Angeles, the Living¬ 
ston Group in London, and Television 

Corporation Ltd. in Willoughby, N.S.W. 
Raychem manufactures heat-shrinkable 
tubing and moulded parts, high tempera¬ 
ture airframe wire, special devices and 
heating devices. 

HAWKER SIDDELEY DYNAMICS, 
Hatfield, Herts, England. Mynapak. A 
second generation interconnection sys¬ 
tem for integrated circuits with 
applications in the data transmission and 
handling, and control engineering fields. 
In a package measuring approximately 
2in x lin X 0.16in, Mynapak can contain 
up to 25 ICs and 25 other thick film and 
chip components to customer’s specifica¬ 
tions. The package has 40 leads in dual 
in-line format on 0.1 in centres. Mynapak 
can dissipate up to 6W without a heat 
sink. 

H. ROWE & CO. PTY. LTD., 7 
Flinders Court, Melbourne, 3000. Agents 
for British Physical Laboratories, U.K. 
Transistorised Universal Meter, model 
TVM 1070. Features: uses silicon planar 
transistors; stable instrument with freedom 
from drift and temperature inaccuracies: 
43 AC and DC ranges with linear scales; 
ranges selected by a single colour-coded 
and clearly marked control; cabinet in¬ 
cludes storage space for leads and probe. 

B.P,L. Universal Meter. 

COMPUTER ACCESSORIES PTY. 
LTD., 5 Badham Street, Dickson, A.C.T. 
2602, has appointed Mr John Beetham 
as systems adviser of its newly formed 
Melbourne branch. Mr Beetham will 
advise on computer peripheral equipment 
and supervise the supply and servicing of 
this equipment from the Melbourne 
branch to computer users. He is a com¬ 
munications engineer and was formerly 
with Siemens Industries Ltd. where he 
specialised in systems design and the pre¬ 
paration of remote control keyboard 
machines. 
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TEKTRONIX AUSTRALIA PTY. 
LTD., 80 Waterloo Road, North Ryde. 
N.S.W. 2113. Dual-beam Oscilloscope, 
model R5030. High gain LF oscilloscooe 
with differential as well as current input. 
Features: sections of controls colour coded 
to outline functions; simplified switchine: 
scale factors read out via fibre optics: 
each beam has full scan of 8 x 10 di¬ 
visions (1.27cm per division); readouts in¬ 
dicate current or voltage deflection fac¬ 
tors plus time as set by deflection controls; 
with any control in uncalibrated position, 
the variable knob shows red and scale 
factor readout shows a greater-than sign 

in front of scale factor; a “Locate” func¬ 
tion associated with the time-base 
magnifier allows operator to pick out 
where on the trace he is using a magnified 
sweep; trigger circuit includes peak-to-peak 
auto circuit and a combined trigger level/ 
slope control; beam finders on intensity 
controls; lamps to indicate operating 
mode; input sensitivity lOuV/div; differen¬ 
tial inputs for each beam with 100,000:1 
common mode rejection ratio; current 
probe inputs for each beam with deflec¬ 
tion factors of 1mA to 20DmA/div; con¬ 
stant bandwidth of IMHz at all deflec¬ 
tion factors. When in the peak-to-peak 

auto triggering mode, 
the operator can go 
through the maximum 
excursions of the dis¬ 
played signal on either 
slope and never reach 
an untriggerable posi¬ 
tion on the control. 
The first in a new 
series of non-plug-in 
oscilloscopes, the R5030 
is available as a rack¬ 
mounted version that 
requires only 5iin of 
rack or as a low- 
profile cabinet model. 

SIMPLIFY 
INTRICATE 

WORK with 

‘1000’ RANGI 
ECIAL PURP) 

M Designed 
M specificaiiy for 

W g instrument end 
f g electronic tech- 
g nicians to handle fine, 
/ precision work, the 
/ Elliott-Ucas 414'^ size 
r *1000’ series is available 

in Box Joint or Single 
Joint Tools. All bright 

finish, in individual Display 
Packs or in Plastic Tool 

Roil sets of three or six. 

SNIPE NOSE PLIERS 

SNIPE NOSE SIDE 
CUniNG PLIERS 

FLAT NOSE PLIERS 

Australian Representatives: 

THOMAS 
C. BROWN 

& CO: PTY. LTD. 
Sydney • Melbourne • Adelaide 

Brisbane • Perth 
rCB/82 
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•gP OF BETTER TRANSFORMER AND 
COIL DESIGN 

Telecomponents transformers and coils are tested and 
retested—subjected to the industry 's most rigid quality 
control procedures and manufactured In accordance with 
the highest standards. We pride ourselves on being small 
enough to give close personal attention to your needs—big 
enough to meet your production demands. 

e|FB4781/96» 

TEIL,EC:01VI E KTTS 
PTY. LTD. 

A Hawker Siddeley Company 

Head Office and Factories — Brookvale: N.S.W. Phone 93-0221. 
Melbourne: 387-1899. Brisbane: 68-4344. Adelaide: 57-8153 

PRE-CHRISTMAS SPECIALS 

STEREO-AMPS 
Bogen 150  $225 
J. G. Twenty.$115 
Sanyo DC60.$195 
Trio TK400 .$165 
Akai 5000 .$225 
Sansui AUTO.$225 

RECORDING TAPES 
RCA Sr X 900’ AC . $2.00 
Mastertone 7” x 1800’ Pol. $3.00 
OCL5”x 1200’Pol. . . $1.95 
RCA MT 7” Reels Boxer 65c 
B.A.S.F. scoop buy specials at 
wholesale, reserved for personal 
shoppers only. 

STEREO PHONES 
Hosiden.$ 7.50 
Akai .$18.75 
Toshiba^.$22.00 
Sansui *.$21.00 

GRAMS 
Hitachi 1 piece.$199 
Hitachi 4 piece.$268 
Tempo 3 piece.$199 
Regal 3 piece .$149 
Toshiba 3 piece.$164 
Electra 1 piece.$ 59 

TAPE RECORDERS 
Sony TC230W.$225 
Grundig TK23.$ 95 
Grundig TK14.$ 65 
Oki 333 .$175 
Oki 300  $145 
National 780S .... $275 
Hanimex 4 Track . . . $168 
Sharp RD709 .$399 

★ ALL GOODS PLUS POST- 
AGE TO COUNTRY CLIENTS. 

SPEAKERS IN ENCLOSURES 

Tempo 5 Way.$39 
Tempo Miny.$29 
Kenwood Miny.$45 
Sony 103.$50 
Leak . . . . .. $99 
National 8” Twin.$35 
National 10” 3 way . . . . $75 

WALKIE-TALKIES 

Contact 1 watt.$80 ea. 
Nikka 1 watt.$65 ea. 
Fujitsa 100 mw . . . . $39 ea. 
Ralmar 100 mw . . . . $23 ea. 
Communicator 100 mw $19 ea. 
Tokai TC9 100 mw . $35 ea. 
Tokai TCll 100 mw . $45 ea. 
Tokai Pt51 100 mw . . $49 ea. 
Seiwa 100 mw . . . . $25 ea. 

PETER SHALLEY Electronic Pty. Ltd. 
127 YORK STREET (just near Town Holl) Sydney 29-7021 29-3767 
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PLASTIC STORAGE BOXES 
CARTEX P T Y. 

LTD., 375 Kent Street, 
Sydney, 2000. Termotex 
Box System. Manu¬ 
factured in Denmark, 
the system consists 
of a series of strong 
plastic boxes fitted with 
partitioned clear plas¬ 
tic drawers for storage 
of small items, such as 
nuts and bolts. Boxes 
are fitted together by 
an inconspicious form 
of dove-tailing, and 
drawer handles have 
plastic covered slots 
for identification labels. 
Each box has counter¬ 
sunk screw holes for 
fast^ing to walls. 
Special mounting plates 
are available so that 
boxes can be hung 
from shelves. The 
boxes, in different 
styles with adjustable 
partitions, are 5.14in 
wide X 2.88in high x 6.48in deep. A 
larger box, twice the size of the standard 
box, is also available. Supplies should be 

A selection of Termotex boxes with a self mounting 
plate fitted to the right hand box. 

available through normal trade channels. 
Trade inquiries should be on company 
letterhead. 
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IBM AUSTRALIA LTD., Bradfield 
Highway and Kent Street, Sydney. 2000, 
has appointed Dr Frank Barr-David as 
director of data processing marketing for 
the Australia/New Zealand region. He 
succeeds Mr A. K. Kapp, who returned 
recently to the U.S.A, Dr Barr-David, 
an Australian with a doctorate degree in 
chemical engineering from Yale Univer¬ 
sity, has been with the headquarters of 
IBM World Trade Corporation in New 
York as assistant to the vice-president of 
marketing. Prior to this assignment he 
held positions with IBM in Sydney and 
Melbourne. 

B.W.D. ELECTRONICS PTY. LTD., 
331-333 Burke Road Gardiner, Vic. 
3146, has appointed Mr Larry Yuille as 
marketing manager of the non-destructive 
testing equipment division which will 
directly distribute the full range of Lectro- 
flux magnetic particle inspection 
equipments. 

HONEYWELL PTY. LTD., 863 
Bourke Street, Waterloo, N.S.W., 2017, 
has announced the following appoint^ 
ments: Mr Reg J. Rawlings, C. Eng., 
M.I.E.E., as marketing manager of the 
Micro Switch division, and Mr R. N. Car- 
roll as product manager of the same 
division. Prior to this appointment, Mr 
Rawlings was for eight years national 
manager, electronics division, Australian 
General Electric Pty. Ltd. Q 

ASTOR RECORDS, a division of Elec¬ 
tronic Industries Ltd., 161 Sturt Street, 
South Melbourne, Vic. 3205, has obtained 
from MCA Records International of 
U.S.A. the manufacturing and distribution 
rights for the immediate release of mater¬ 
ial from the English MCA and American 
UNI catalogues. The material from these 
catalogues will be released in Australia 
under a newly-formed MCA label. Astor 
Records will also be granted the Austra¬ 
lian and New Zealand rights for the 
American Decca and Kapp group of labels 
from January 1, 1970. 

FAIRCHILD AUSTRALIA PTY. 
LTD. has moved its Sydney office to 
Regent House, 37-43 Alexander Street. 
Crows Nest, 2065, phone 43-7508. 

RELAYS PTY. LTD., 15 Hume Street, 
Huntingdale, Vic.. 3166, has appointed 
Mr A. D. Phillips as assistant general 
sales manager. Mr Phillips was previously 
manager, engineering salesj for Australian 
General Electric Pty. Ltd. m Melbourne. 

TAPE RECORDERS PTY. LTD., 49-51 
York Street, Sydney, 2000, has announced 
the chang;e in name only of its principal. 
Thermionic Products Electronics Ltd,, to 
Racal-Thermionic Ltd. The Thermionic 
range of equipment encludes both analog 
and digital magnetic tape recording sys¬ 
tems for military, civil and industrial 
applications. 
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PHILIPS INDUSTRIES LTD., 69-79 
Clarence Street, Sydney, 2000. has 
announced that Mr H. D. Huyer, the new 
company chairman and managing direct¬ 
or, has arrived in Sydney to take up g^rmanent residence in Australia. Mr 

uyer’s predecessor was Mr A. J. W. van 
Agt who relingui- 
shed his post after 
four years in Aus¬ 
tralia because of 
ill-health. Mr van 
Agt has returned to 
Eindhoven, Holland, 
where he has taken 
up a new appoint¬ 
ment. Prior to this 
assignent, Mr Huy¬ 
er was with Philips 
in Greece, Nigeria, 
Singapore, South 
Africa, Egypt and 
Pakistan. Mr H. D, Huyer. 

VITRAMON PTY. LTD., 534-536 
Princes Highway, Rockdale, N.S.W. 2216, 
has initiated part-Australian manufacture 
of high-stability, high-reliability, MIL- 
approved porcelain and ceramic capacitors 
for defence, aerospace and other applica¬ 
tions. Hitherto, all capacitors of this type 
were fully imported, Vitramon plans to 
increase progressively the Australian con¬ 
tent until total local manufacture is 
achieved. 

PLESSEY ROLA PTY. LTD., The 
Boulevard, Richmond, Victoria, 3121, has 
appointed Mr Ian M. Caimcross as sales 
manager of the special products unit 
responsible to the general sales manager, 
Mr Maurice Smith. Mr Caimcross has 
had several years’ experience in the elec¬ 
trical and electronic wholesaling field. 

RESISTORS 
•/2W 4c each or $3.00 per 100 

POLYESTER CAPACITORS 
.001 ml — .Olmf 7c each 

all values available 

BECTROLYTIC CAPACITORS 
all values — 5mf — 12c 

Send for list. 
SPECIAL — NEW GREY PLASTIC 

CABINETS -~- Suit. Instruments or kits 
S^a" X 4" X 3" only 

25c each or 10 for $2. 

S. E. WILLIS TRADING CO. 
38 RIVERSDALE RD., 82-5787 

CAMBERWELL JUNCTION, VIC. 3124 

AUSTRALIAN PAPER MANUFACTURERS LIMITED 
MARYVALE MILL 

INSTRUMENT ENGINEER 
Australia Paper Manufacturers Limited has a vacancy for a 

qualified Engineer at its Maryvale Mill near Morwell, 100 miles east 
of Melbourne. 

The mill which is situated in a pastoral/industrial region of about 
60,000 population manufactures pine and eucalypt pulps as well as 
finished papers for the packaging industry. 

The successful applicant, who will be required to have experience 
or knowledge of pneumatic and electronic instrumentation, will be 
responsible to the Control Systems Engineer for the installation and 
maintenance of all instruments and control systems. 

Salary will be negotiated according to qualifications and 
experience and assistance will be provided with relocation expenses. 
A commencing salary of $6,000 is envisaged, and we will pay more 
for the right man. 

Staff conditions include 3 weeks annual leave, a Superannuation 
scheme and excellent sick leave cover. 

Written applications, stating full particulars of qualifications and 
experience, should be addressed to:— 

PERSONNEL SUPERINTENDENT, 
Australian Paper Manufacturers Limited, 

P.O. Box 37, MORWELL. 3840. 
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TECHNICAL BOOKS 
ANO PUBLICATIONS 

Handbook of Semiconductors, Instruments 

but with performance data, ratings and 
circuit applications. 

Chapters 7 and 8 cover transistor types, 
construction, terminology, ratings, charac> 
teristics. Their practical application to 
basic amplifier and oscillator circuits 
follows in chapter 9, with switching, digital 
and pulse applications in chapter IQ. 

Configurations and techniques for test> 
ing transistors and diodes are covered in 
further chapters spanning some 54 pages. 

Sundry other semiconductor devices 
share a chapter on “Microwave, Photo 
and Thermal Devices.” Reference is made 
here to such things as microwave appli¬ 
cations, thermistors, Hall generators, etc. 

HANDBOOK OF TRANSISTORS, 
SEMI-CONDUCTORS, INSTRU- 
MENTS AND MICROELEC¬ 
TRONICS. By Harry E. Thomas. 
First printing, 1968. Published by 
Prentice-Hall, Inc., Eaglewood Cliffs, 
N.J., UjS.A. Hard covers, high-quality 
binding; 453 pages. 9| x 6| inches, 
freely Illustrate bv diagrams, circuits 
and tables. Australkn price $17.40. 

The author of this book, Harry E. 
Thomas, is an experienced author and 
lecturer, having held appointments with 
the Massachusetts Institute of Technology, 
Temple University and Fairleigh Uni¬ 
versity. He holds the B.S. and M.S. 
degrees and has performed supervisory 
engineering assignments for I.T. & T. 
His back^ound and experience certainly 
qualify him to produce a book of this 
nature. 

RADIO 
ENTHUSIASTS 
Learn amateur radio 
in your spare time. 

Whatever your interests are in 
amateur radio, there’s a Stott Radio 

course for you. Easy to follow. 
Practical. Modern. Guidance all the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances In electronics, 

design, construction and operation. 
Let Stott’s show you how. 

Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott’s 
offer an entirely new course that 

enables you to sit for the Amateur 
Operator’s Certificate of Proficiency 

Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. ----... 

POST THIS COUPON TODAY 

Stotts 
TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders La, Melbourne. 383 George St.lSydney 
290 Adelaide St, Brisbane. 45 Gilles St, Adelaide. 

1130 Hay St, Perth. 
Please send me, free and without obligation, full 

particulars of your courses in Radio for Amateurs. 

Mr Mrs Miss. 

Address. 

.Age. 

No sales representative will call 
PA n 69 _ 

It is well described by its title “Hand¬ 
book.” While it contains a certain 
amount of connective and explanatory 
text, it is more particularly a m^ium for 
diagrams, tables and circuits relevant 
to the subject. As such, it should be 
a valuable source of reference for 
advanced students, advanced techni¬ 
cians and practising engineers, supple¬ 
menting more organised tuitional readme. 

The first three chapters cover the basic 
physics of solid-state devices and tech¬ 
nology. The chapter headings: “Semi¬ 
conductor Physics” — “Transistor Physics, 
Construction And Action” — “Semi¬ 
conductor Materials and Junction For¬ 
mation.” All this is compressed into 40 
pages. 

Chapters 4, 5 and 6 deal with diodes 
and power rectifiers, special diodes (tunnel, 
zener, varactor, backward, etc.), controlled 
diodes (SCRs) of one tj^ and another, 
and unipolar transistors (FETs). These 
chapters are concerned not only with the 
physics and operation of such devices, 

Other chapters deal at some length with 
the new breed of laboratory instruments 
which have made their appearance with 
semiconductor technology. And, finally, 
there is a chapter on microelectronics and 
integrated circuits. 

Towards the end of the book, some 50 
pages are devoted to appendices. These 
mclude a number of to-be-expected items 
such as the international system of units, 
other units and constants, conversion 
factors. semiconductor abbreviations, 
symbols, tables, etc. However, there is 
also supplementaiy material on such sub¬ 
jects as parametric amplifiers, wide-band 
video amplifiers, laser types and termi¬ 
nology, etc. Last item m the book is a 
brief — perhaps inappropriately brief — 
index. 

The book is well printed and well 
produced and must be adjudged as a use¬ 
ful addition to any teohmcal library. Our 
copy came from Prentice/Hall of Aust. 
Pty. Ltd., 242 Pacific Highway, Crow’s 
Nest, 2065. (W.N.W.). 

iiiiiiiiMtiiiiiiiHiiiiiiiiiMMiniiMiMiiiliiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiriniiiiiimMiitiniiiiiiiiiiMiiMiiMiiiiiiMiitiiiiiiiiiinitiiiiiniiiiiiiuiiiiiMiiiiiiiiiiiiiiiiiiiiii 

RCA Integrated Circuit Handbook 
RCA LINEAR INTEGRATED CIR- 

CUrrS* Handbook published by 
Radio Corporation of America and 
available from Amalgamated Wireless 
(Australasia) Pty. Ltd., Rydalmere, 
2116. Paper cover, 351 pages, 81 x 
5in. Fundamentals, applications and 
specifications for RCA linear inte¬ 
grated ckcuits. Price $3. 

Although written primarily for advanced 
technicians, designers and engineers, this 
handbook of integrated circuit applications 
begins commendably at a fundamental 
level. While only brief, the fundamental 
introduction is the basis for a more 
detailed treatment of most aspects of 
linear integrated circuit applications. 

Tabled in the list of contents as 
“(jeneral Considerations” the introductorv 
section deals with integrated circuit fabri¬ 
cation and presents some comparisons be¬ 
tween integrated circuit and discrete com¬ 
ponent fabrication techniques. Various 
thermal and voltage limitations are 
explained and reasons for the various inter¬ 
nal circuit configurations are given. 

The differential amplifier is basic in the 
design of most integrated circuitry and 
this essential configuration is treated in 
some detail. In me section devoted to 
this configuration, its basic characteristics 
are given, together with a fundamental 
explanation of the effects of emitter de¬ 
generation, voltage and current off-sets and 
the requirement of constant current 
sinking. 

A tnird section deals with the extension 
of differential pairs into complete inte¬ 
grated operational amplifiers. All aspects 
of the operational amplifier building block 
are dealt with, from general con¬ 
siderations and basic operational amplifier 
theory to the more practical aspects of 
phase compensation and circuit 
stabilisation. 

The remaining two-thirds of the book 
are devoted to descriptions and typical 
applications of RCA linear integrated cir¬ 
cuits. A table of device types and their 
intended applications, ^iven at the begin¬ 
ning of this section, will be most helpful 
in the selection of suitable devices. 

Device applications include DC, audio 
and video amplification. Considerable 
treatment of integrated circuits for RF 
applications is given; applications include 
IF amplification and detection. Included 
are integrated circuits for specialised 
applications; for example, a device per¬ 
forming the three operations of IF am¬ 
plification, detection of fr^uency modu¬ 
lation and audio preamplification. 

Another specia^sed device is an inte¬ 
grated array of diodes intended for such 
applications as balanced mixer, ring modu¬ 
lator and series-shunt RF gating. Yet 
another useful device is an array of 
independent transistors used individually 
but as a composite electronic building 
block. 

The handbook concludes with a com¬ 
prehensive table of specifications and data 
for approximately 43 separate linear inte¬ 
grated devices, together with physical 
specifications for the various package 
configurations. 

Although the binding leaves a little to 
be desired by way of strength, the hand¬ 
book nevertneless contains a wealth of 
valuable information useful at both engi¬ 
neering and technician level. In summary, 
it is a technical publication which I can 
thoroughly recommend, (A.J.L.) 

FET projects 
FET PRINCIPLES, EXPERIMENTS 

AND PROJECTS, by Edward M. 
Noll. Published by W. Foulsham and 
Co. Ltd., London, 1S169. Hard covers, 
5|in X 8iin, 272pp., many circidts 
and diagnuns. Price in Australia 
$6.80. 

Now that high performance field-effect 
transistors are readily available at low 
cost^ it is not surprising that both pro¬ 
fessional designers and amateur experi¬ 
menters are using these devices in ever- 
increasing numbers. One might perhaps 
be permitted the suspicion that, apart from 
the low cost and ready availability of the 
devices, further significant factors respon-^ 
sible for their rapid acceptance might be 
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their relative novelty and their similarity 
to thermionic valves. The latter factor, 
quite understandably, seems to make them 
of particular interest to those “old timers’’ 
who have never quite adjusted to the 
bi^lar transistor. 

To be fair, FETs do offer a number of 
distinct advantages over bipolar devices. 
ITiere are thus quite valid and objective 
reasons for their growing applications. 

Because FETs differ in their operation 
from both bipolar transistors and ther¬ 
mionic valves, despite similarities to both, 
their effective use requires an understand¬ 
ing not only of the basic principles involv¬ 
ed but also of the implications of these 
principles concerning practical circuit 
design and operation. A number of books 
have been published in the past few years 
with the aim of providing this information, 
and most of them have been fairly 
successful — although many have been 
pitched at a rather high level. 

This latest addition to the field appears 
to be one which should be of particular 
interest to amateur experimenters and 
students. It is pitched at a moderate tech¬ 
nical level and. while dealing with basic 
principles, it has a strong practical orienta¬ 
tion. 

The author, Edward M. Noll, is a 
well-known and accomplished technical 
writer—one of his previous books is the 
familiar “Television for Radiomen.” He 
is therefore well qualified to produce a 
book of this type. 

The book commences with a brief and 
somewhat sketchy introduction to FET 
device operation and construction. How¬ 
ever, after this slightly weak start it 
progresses to more practical matters, and 
the text becomes more satisfying. Succes¬ 
sive chapters deal with AC amplifiers in 
general, audio amplifiers and oscillators, 
high frequency amplifiers and oscillators, 
communications and special circuits. Then 
follows a ch^ter on basic mathematics 
applying to FET circuit design, and final¬ 
ly three chapters devoted to practical con¬ 
struction projects. The latter include audio 
amplifiers, timers, broadcast band and 
short-wave tuners, and low power amateur 
transmitters. 

With the exception of the initial theory 
section the text appears to be well written, 
and provides a considerable amount of 
valuable information regarding FETs and 
their applications. There are criticisms 
which may be made, however, and pro¬ 
bably the most important as far as this 
reviewer is concerned is the lack of 
discussion of parameter spread and its 
relevance to the designability of quiescent 
operating point. Interpretation of data 
sheets is not adequately covered, nor is 
there sufficient treatment of the very use¬ 
ful mutual conductance characteristic— 
very often of far more practical use 
than the Vd-Id curves. 

Despite these criticisms the book con¬ 
tains much useful material, and should 
be of both interest and value to many 
seeking a practically orientated guide to 
field effect devices. 

The review copy came from the Aus¬ 
tralian agents for Foulsham-Sams, who 
are Grenville Publishing Company Ltd. 
This firm advises that the book is already 
in stock at all major bookstores. (J.R.) 

Simple projects 
104 SIMPLE ONE-TUBE PROJECTS. 

By Robert M. Brown. Published by 
TAB Books, Blue Ridge Summit, 
PA.17214. Stiff paper covers, 192 
pages 81in x 5in, circuit diagrams 
only. Price in Australia $4.95. Hard 
cover edition $8.70. 

After a series of books detailing simple 
transistor projects, it is a change to find 
one devoted exclusively to valves. The 
format is the same, however. Each project 
has an impressive sounding title, a circuit, 
a parts list and a small amount of text 
which is as much concerned with selling 
the idea as it is with giving the constructor 
much needed information. 

Circuits which are elementary, even 

Closer channel spacing 
for V.H.F. Mobile 
Radiotelephone Services 

Changeover must be made 
by 31st December, 1969 
Licensees of V.H.F. land and harbour mobile radiotelephone 
services operating in 30 kc/s channelling areas are 
advised that if they have not already installed base station 
equipment which meets the Australian Post Office 
Specification for 30 kc/s channelling operation they must 
do so by 31 st December, 1969. 
Licences issued in respect of services which have not met 
this requirement by that date WILL BE SUSPENDED until the 
necessary equipment changes have been effected. Licences 
falling due for renewal during the suspension period 
will be cancelled. 
Operation of a service while the relative licences are 
suspended is illegal. 
Licensees whose services operate within 30 kc/s channelling 
areas and who have not already arranged for installation of 
approved equipment should do so immediately. 

Further details may be obtained from the Superintendent, 
Radio Branch, G.P.O., in your Capital City. 

Australian Post Office 

TRANSFORMERS FOR^PROJECTS 
Specialists in the small-batch production of high-quality Trans- 

^ formers for industrial and entertainment equipment. Transformers 
can be produced for any project published, or to your own special 
requirements. 

Facilities available for vacuum impregnation in a wide variety 
of materials or complete encapsulation in Epoxy or Polyester resins. 

Trade and retail enquiries handled throughout Australia, New 
Zealand and the Pacific Islands. 

TRANSFORMER WINDERS LIMITED 
37 CRUMMER ROAD, AUCKLAND, NEW ZEALAND. 
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Great Britain, Canada, Israel, 
Singapore, Hong Kong, Thailand, 
India, Ceylon, South Africa, Sudan, 
Kenya, Rhodesia, Zambia, Tanzania, 
Malawi, Lebanon, Malta, Italy, 
Netherlands, U.S.A., Australia, 
New Zealand, British West indies. 

CHECK THESE FEATURES: 
there are wonderful Opportunities for the forward-looking man 
and woman. However, the best jobs go to those who have the 
foresight to prepare themselves by proper training. 
British Institutes have already trained some 300,000 men and 
women who have reached the top of the ladder. Therefore, it is 
up to YOU to make something of yourself. Don't delay, act 
NOW. Remember that an enquiry places you under no obliga¬ 
tion but could be the turning point in YOUR career. 

■ Modern streamlined methods ... you learn the fast way and 
make rapid progress. 

■ Courses based on STANDARD TEXTBOOKS . . . Lessons 
and Model Answers written and planned by experts. 

■ We provide all necessary text-books which remain your own 
property. 

■ Moderate fees payable by small monthly sums. Written 
guarantee. 

■ Courses can be "tailored" to individual requirements. 

OVER 500 COURSES offered by British Institutes Include:— 

TECHNICAL 
Aero Engineering 
Air Conditioning 
Architecture 
Arch. Drawing & Design 
Auto. Engineering 
Building (ail branches) 
Carpentry & Joinery 
Chemical Engineering 
Civil Engineering 
Computers 
Die & Press Tools 
Diesel Engineering 
Draughtsmanship 
Electrical Engineering 

Elec. Installations 
Electrical Machinery 
Electricity Supply 
Electronics 
Foremanship 
Foundry Practice 
Garage Management 
Geology 
Hydraulics 
Illuminating Eng. 
Industrial Chemistry 
Jig & Tool Design 
Machine Drwg. 8- Design 
Maintenance Eng. 
Management 

Marine Engineering 
Mechanical Eng. 
Metallurgy 
Municipal Engineering 
Naval Architecture 
Painting & Decorating 
Petroleum Technology 
Plastics 
Production Engineering 
Radio Engineering 
Radio Servicing 
Refrigeration 
Reinforced Concrete 
Road Engineering 
Rubber Technology 

Sanitary Engineering 
Structural Engineering 
Surveying 
Telecommunications 
Television Servicing 
Timber Technology 
Tracing 
Welding Technology 

COMMERCIAL 
Accounting 
Advertising 
Auditing 
Banking 
Book-keeping 
Business Management 
Commercial Art 
Commercial Law 

Computer Programming 
Costing 
Data Processing 
Economics 
Fiction Writing 
Journalism 
Office Management 
Personnel Management 
Salesmanship 
Secretaryship 
Shipping 
Travel 

GENERAL 
European Languages 
Mathematics 
Shorthand 
Typewriting 

And many other Subjects. 
Details of Engineering and Commercial Exams., Certs, of Competency, Matriculation, etc. 

SECURE 
ONE OF 
THESE 
BOOKS 

POST 
COUPON 
NOW! 

British Institute of Careers 
Dept. B169 College House, 
113 Pacific Highway, North Sydney, 2060 
I am interested in_ 
Please send me the appropriate Career-Book. 

Name (Please print)_ 

Address_ 

Occupation. .Age. 

BRITISH 
INSTITUTE 
OF 
CAREERS 
In association with 
British Institute of 
Engineering Technology 

THE B.I.C. GROUP LEADS THE WORLD IN POSTAL TRAINING 
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primitive, all get a build>up. with fact 
giving place to eloquence. L^t I seem to 
be exaggerating, consider an item on page 
86. Here, a “Powerful Guitar Amplifier” 
turns out to be a single 6BM8, that 
would be hard put to it to produce better 
than 3 watts. But the reader is told: 

“With this inexpensive, yet powerful 
one-tube guitar amplifier, all you need is 
a regular run-of-the-mill classical guitar 
and a few hours of patient practice to 
become a guitar virtuoso.” 

Sabioas, here I come! Certain circuits 
might work but I can’t see why; and the 
text doesn’t help to clear up the problem. 
Others I find unconvincing, such as those 
which show a 6AQ5 driven by a crystal 
microphone. Still others are inappropriate 
in Australia, because they have to do with 
CB equipment or non-acceptable tr^smit- 
ting devices. Having said as much, it must 
be admitted that the author faces no easy 
task in finding over one hundred one-tube 
circuits. 

Included in the items are such thinvs 
as; VLF receiver—^modulation ’scope-^-Q 
multiplier—screen modulator — capacitor 

checker—electroscope--?-s^al generator 
—Geiger counter—^grid dipper—SSB 
detector, etc. 

With 104 circuits to choose from, the 
hobbyist must “strike oil” with some; 
enough, we would hope, to justify the 
purchase price for the paperback edition. 

Like most other books of its type, this 
one must be regarded as a source oi ideas. 
Some of them will be rewarding; others 
are almost certainly doomed from the 
outset. Our copy came from Grenville 
Publishing Co. Fty. Ltd., 401 Pitt Street, 
Sydney, 2000. (W.N.W.) 

Digital servicing 
SERVICING DIGITAL DEVICES, by 

Jhn Kyle. PubBshed by W. Foiilsham 
and Company Ltd., Slough) England, 
1968. Hard covers, Sfin x 8-5/8ln, 
144 pp., illustratioiis and diagrams. 
Price in Australia $4.40. 

Hie stated aim of this recent Foulsham- 
Sams release is to provide the electronics 

service technician with the specialised 
knowledge needed to become competent 
at digital equipment servicing. The author 
acknowledges that most computer installa¬ 
tions are serviced by manufacturer-trained 
and employed personnel, so that by impli¬ 
cation his book is not aimed at tunung 
the reader into a computer technician; 
however, he points to the growing numbers 
of non-computing digital equipment com¬ 
ing into use, and suggests that it is this 
equipmant to which the book is orientated. 

Within this rather limited context, and 
as far as it goes, the book seems to be 
moderately successful. It provides a useful 
basic introduction to the various concepts 
involved in digital circuit operation, a 
brief survey of various types of digital 
equipment, an introduction to functional 
systems, a brief discussions of servicing 
e9uipment and trouble-shooting tech¬ 
niques, a look at diagram interpretation 
and symbology, and a discussion of digit¬ 
al terminology and jargon. 

The trouble is that, to this reviewer, the 
book doesn’t go nearly far enough or deeo 

Microwave diodes uiiiuiHiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiimiiiiimiimti 

PHYSICS OF MICROWAVE SEMI¬ 
CONDUCTOR DIODES, by 
S. N. Ivanov, N. A. Penin, N. E. 
Skvortsova aSnd Yu. F. Sokolov. 
Published by Iliffe Books Ltd., 
Loudon, 1969. Hard covers, 5Hn 
X 8-5/8in, 163 pp„ many dia¬ 
grams. Price in UJL 60s. 

The authors of this book are all 
semiconductor research physicists 
working at institutions in the U.S.S.R. 
In their preface they sugg^t that the 
aim in writing the book has been to 
integrate the vast amount of theoreti¬ 
cal and practical knowledge concern¬ 
ing microwave behaviour of non¬ 
linear elements which has been amass¬ 
ed to the present day, ordering and 
systematising it to produce an up-to- 
date and thorough treatise on the 
subject. The publisher claims that they 
have succeeded in this aim to the 
extent that the book represents the 
first really comprehensive treatment of 
microwave diodes for twenty years. 

Although this reviewer cannot pro¬ 
fess the background which would be 
necessary to judge the validity of this 
claim, it would certainly appear that 
the book presents a most systematic 
and coherent treatment of its subject. 
The material is up to date, its exposi¬ 
tion concise and orderly, and there is 
much use of experimental material in 
illustrating and justifying theoretical 
deductions. 

The text is divided into but two 
chapters. The first develops the theory 
of the P-N junction to cover low life¬ 
time and narrow base situations, 
deriving circuit models applicable to 
actual devices wherever possible. The 
second chapter then builds upon these 
concepts in dealing with specific 
devices, dealing in turn with square- 
law detectors, tunnel diodes, parametric 
diodes and switching diodes. The book 
ends with a list of some 41 references, 
book titles for suggested further read¬ 
ing, and an index. 

As a whole the book gives every 
evidence of being well conceived and 
very carefully executed. Its four 
authors certainly seem to have pro¬ 
duced a work which should be of con¬ 
siderable interest and value to anyone 

either working: with, or concerned with 
the theory of, microwave devices. 

A book which may be highly com¬ 
mended, then, not only to microwave 
engineers, but also to solid state 
physicists and senior research 
students. 

The review copy came direct from 
the publisher, and no information was 
supplied regarding local price and 
availability. However if past experi¬ 
ence is a guide, copies should be 
available from the larger bookstores 
by the time this review appears. (J.R.) 

Jt* 
CONYRTOS 

FOR AIRCRAFT, 
MARINE, FIRE, 

BANDS 
SOLID STATE RF FET CONVERTER 
CRYSTAL CONTROLLED—ImHz BAND¬ 
WIDTH INTERNAL OR EXTERNAL 
BATTERY. CONVERT YOUR CAR 
RADIO OR HOME RADIO INTO 

SENSITIVE VHF RECEIVER. 
$24.75 Incl. Tax. Crystal—$5 extra. 

Freight 35c 
STATE EXACT LISTHENING 

FREQUENCY 
S. E. WILLIS TRADING CO., 

3S RIVERSDALE ROAD, 
CAMBERWELL JUNCTION, VIC. 3124. 

Phone 82-5787 
SORRY — NO C.O.D. 

ELECTRONICS- Books 
VOLTAGE AND POWER AMPLIFIERS by Robert Sentz Price: $4.70 
Treats applications of transistors and tubes to voltage and power amplifiers. 
The approach is integrated in that both transistor and tube applications are 
considered, but there is a distinct emphasis on transistor applications through¬ 
out. 

FEEDBACK AMPLIFIERS AND OSCILLATORS by Robert Sentz and 
Robert Bartkowiak Price: $4.70 
Presents the general or “classical” theory of feedback as applied to electronic 
amplifiers and then treats single amplifiers by incorporating the feedback 
element into the equivalent circuit. Both transistor circuits and vacuum- 
tube circuits are given, but the transistor circuits are emphasised. The Nyquist 
criteria are offered along with examples of stable and unstable Nyquist plots. 

SPECIAL SEMICONDUCTOR DEVICES by Walter Sowa and James 
Toole Price; $435 
The bewk introduces the reader to a broad range of devices, covering photo¬ 
multipliers, solar cells, and photo cells and their spectral response character¬ 
istics. Questions and Problems, and References accompany each chapter. 

ELECTRONIC POWER SUPPLIED by Joseph Grabinski Price: $4.35 
The principal objective is to provide a clear understanding of power supply 
circuits and the wave forms associated with these circuits. This book is 
written in a clear, concise manner with special attention given to those 
subjects which are normally most difficult to understand. Mathematical 
developments are presented in an orderly step-by-step progression, with no 
steps omitted. 

SEMICONDUCTOR AND TUBE ELECTRONICS; AN INTRODUCTION 
by James Brazee Price: $1135 
This book systematically presents a graphical and numerical introduction to 
the analysis and utility of electronic devices. The graphical method of 
device analysis enables the student to visualise the theoretical aspects of 
device features and their application potential. 

ELECTRONIC CIRCUITS by Samuel Seely Price: $1530 
Professor Seely introduces the reader to the theoretical as well as the 
practical aspects of semiconductor and tube-driven circuits. Hie most 
important devices available for circuit applications are introduced by a 
(fiscussion of the operation of various classes of electronic circuits. 

HOLT, ftlNEHUT AKD WINSTOK (AUST.) NV. LTD., 
79 WkHing Street, AttTAtMOII, tl.S.W. 2064. 
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AIVI-320 16W RMS SOLID STATEPREMAIIM AMPLIFIER AM-323 HIGH POWER 40W RMS SOLID STATE 
PREMAIIM AMPLIFIER 

SOLE AUSTRALIAN REPRESENTATIVES. 

GENERAL ACCESSORIES 
VIEW THE FULL RANGE OF PALACE STEREO EQUIPMENT NOW AT YOUR LOCAL 

STATE BRANCH SHOWROOM. 

General Accessories 
153 Sturt Street 
South Melbourne 69 0300 

General Accessories 
81 Flinders Street 
Adelaide 23 4022 

General Accessories 
443 Concord Road 
Concord West 73 0211 
and Sydney 

General Accessories 
46 Milligan Street 
Perth 21 2501 

Homecrafts - Tasmania 
199 Collins Street 
Hobart 2 2711 

General Accessories 
50 Little Edward Street 
Brisbane 2 3093 

PALACE n 

Choose from the full range of quality 
Palace stereo equipment. 

SA80S 4W RMS COMPACT STEREO AMPLIFIER AM-296 10W RMS SOLID STATE AMPLIFIER 

A NEW SOPHISTICATED STEREO TAPE DECK OF 
UNCOMPROMISING QUALITY. 

4-Track Stereo & Monaural Record/Playback 

Separate Record/Playback & Erase Heads 

Built-in Solid State Stereo Record/Playback 
Preamplifiers 

Records 4-Track Stereo or Mono from FM, AM, FM 
Stereo or Phono Sources, Live from Mikes 

Push Button 2 Speed ZyASilVi I.P.S. 
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enough. At the moment, all it really does 
is give the reader a bare smattering of 
the terms and concepts involved, with very 
little real insight or in-depth knowledge. 

For example, very little text is devoid 
to the detailed description of logic 
element operation, whereas one would 
think that this would possibly be the most 
essential knowledge by the would-be digit¬ 
al service technician. Similarly only switch 
contact louc, diode logic and resistor- 
transistor logic are described, yet these 
types are rapidly being eclips^ by more 
complex forms such as XXL and CML or 
ECL. Xhe important matter of lo<ric 
polarity convention is not presented clear¬ 
ly and concisely as a topic in its own 
right, but rather in a sketchy and inciden¬ 
tal fashion at various places distributed 
somewhat randomly through the ex¬ 
position. 

Apart from a very brief passing ex¬ 
ample, virtually no space is devoted in 
the book to a treatment of the operating 
principles of common digital measuring 
instruments such as DVMs, counters and 
frequency meters. Xhis seems particularly 
disappointing in view of the fact that 
these are likely to be the main pieces of 
equipment handled by the “independent” 
diuM service technician. 

Xhe sections devoted to servicing equip¬ 
ment and techniq^ues also seem to tlus 
reviewer to be disappointingly brief and 
shallow. No mention is made, for ex¬ 
ample, of logic level indicator probes and 
their use. I could find no discussion of 
such practicalities as wire-wrap and solder 
connection problems, or desoldering tools 
and the removal of ICs and other com¬ 
ponents from boards. Xhe material which 
is given is useful, but it doesn’t seem to 
go nearly far enough. 

In fact this last comment would seem 
to make a good summary of the book as 
a whole. It does contain material likely 
to be of value to the would-be digital ser¬ 
vice technician, but such a reader will 
likely find that after reading it there will 
still be much about digital equipment 
that he will wish, and need, to know. 

Xhe review copy came from ^e Aus¬ 
tralian agents for Foulsham-Sams, who 
are Grenville Publishing Company. Xhis 
firm advises that copies are available at all 
comprehensive bookstores. (J.R.) 

Audio systems 
AUDIO SYSTEMS HANDBOOK By 

Norman H. Crowhurst. First edition 
1969. Published by TAB Books, Blue 
Ridge Summit, PA. 17214. Stiff 
paper covers, 192 pages, 8Iin x Sin, 
illustrated by circiuts and diagrams. 
Price in Australia $6.15; for the hard 
cover edidoii, $9.95. 

One gathers from the title, the preface 
and the publisher’s leaflet that this book 
has been written primarily to assist those 
whose concern is with audio systems, as 
distinct from others who concern them¬ 
selves with the internal circuitry and con¬ 
struction of audio devices. What are the 
considerations when connecting micro¬ 
phones to amplifiers to loudspeakers? 
What is meant by gain, loss, impedance, 
decibels? WTiat is meant by equalisation? 
What are some of the special services 
that find their way into audio systems? 

In seeking to answer these and other 
questions the author breaks the subject 
up into the following chapters: Amplifiers 
— Equalisers, Mixers and Filters — Dis¬ 
tribution Systems — Program Sources — 
Special Devices — Xhe Complete System 
— Commercial Sound — Studios — Loud¬ 
speaker Systems. 

So much for the coverage and, with an 
author as well known as Norman Crow¬ 
hurst, I expected that the writing of a 
review would be purely routine. But, some¬ 
how it didn’t turn out that way. Xhe 
author’s familiarity with the subject 
is never in doubt and I had no cause 
to question any of his statements. But the 
material doesn’t fall at aU easily into the 
pattern of a carefully planned, systematic 
book. 

In the first chapter, the author devotes 
a good deal of space “talking around” 

impedance and decibels as subjects which 
puzzle non-technical users of audio 
systems. It is difficult to escape the con¬ 
viction that it would have made easier 
reading to come to grips with the subject 
more directly. 

In contrast with this cautious approach 
up front, there are other treatments in 
the book, as for example that on com¬ 
pensation and cross-over networks, which 
would appear to probe far deeper than an 
audio systems man would need. 

Yet again, there are large sections of 
the book which are practical and relevant. 
My reaction is that the book is best seen 
as a series of inter-rekted articles biased 
towards the use of audio in commercial 
and public address applications. As such, 
it wul appeal to people in this field al¬ 
though, of course, it contains quite an 
amount of background information for 
those with a general interest in audio. Our 
copy came from Grenville Publishing Co. 
Pty. Ltd., 401 Pitt St., Sydney. 2000. 
(W.N.W.) 

LITERATURE-in brief 
TELECOMMUNICATION JOURNAL, 

Vol. 36. No. lOj October, 1969. Available 
from the Pubhcations Service^ Interna¬ 
tional Telecommunication Umon, Place 
des Nations. Geneve 20, Switzerland. 
Contents: “Electronic automatic switching 
equipment with recorded program control 
— The Pericles Project” by L. J. Libois 
and P. Lucas; “A new concept in domestic 
satellite communioations” by R. P. 
Gifford; “Xhe land mobile services in the 
Federal Republic of Germany” by K. R. 
Binz and G. J. Strunz. 

Under the heading “Ideas and Achieve¬ 
ments” is a study of “Error in electrostatic 
actuator calibration of condenser micro¬ 
phones.” Other items in this section are 
“Simple prism may be the key to miniature 
laser circuits,” and a report on the use of 
a transportable satellite earth station on 
the occasion of the visit of Pope Paul 
VI to Uganda. Xhe section on “Union 
Activities” includes news of the opening 
of an IXU seminar on modem telecom¬ 
munication techniques which dealt especi¬ 
ally with developments in satellite tech¬ 
nology and space application. 

STANDARD TIME AND FRE¬ 
QUENCY: ITS GENERATION, CON- 
TROL AND DISSEMINATION FROM 
THE NATIONAL BUREAU OF 
STANDARDS, by John B. Milton. 
National Bureau of Standards Technical 
Note 379, issued August, 1969, 27 pages, 
35c U.S. Order from the Superintendent 
of Documents, U.S. Government 
Printing Office, Washington. D.C. 20402. 
U.S.A. Xhis note describes some of the 
current work of the NBS time and fre¬ 
quency division. Topics include the gen¬ 
eration of the computed NBS time scales, 
their translation into real working clocks, 
and the use of these clocks in co-ordina¬ 
tion efforts with other standards labora- 
ories. 

The co-ordination of clocks and fre¬ 
quency standards, the measurement and 
control of LF and VLF radiated phase, 
and the method of co-ordinating the Fort 
Collins master clock with that of NBS 
Boulder, are also described. Xhe publica¬ 
tion alro discusses the relation of fre¬ 
quency and time interval. 

TECHNICALITIES, September 1969. 
Published by Xechnico Electronics, Car¬ 
rington Road, Marrickville, N.S.W. 2204. 
Contents: Electrosil glass-tin-oxide re¬ 
sistors; Coming power resistors, glass 
capacitors, and digital memory modules; 
Signetics integrated circuits; Bell magnetic 
field sensors; Xechnico printed circuit 
news; Xrymetrios 4-digit digital voltmeter; 
Bell eddy current tester; Pacific Measure¬ 
ments AC/DC log converter; Simpson 
VXVM; Dytronics phase sensitive volt¬ 
meters; Princeton Applied Research low 
noice preamplifier, lock-in amplifiers, data 
recording system; Intermeasurements pro¬ 
grammable oscillographic recorder; 
Rustrak strip chart recorders. 

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 MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 
WHERE 
YOU'RE 
GOING 

A = APPLIED SERVICING 
Comprehensive training in the main¬ 
tenance 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 and 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). 

NOW 
Send for training 

syllabus. There is no obligation. 

NAME... 
ADDRESS.. 

the MARCONI SCHOOL of 
wireless 

G.P.O. Bax 2516, Sydney 
A Service of Amalgainated< Wireless (Australasia) Ltl 
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being proud of their Kangaroo, Sato’s large variety of electrical 

parts is the iFavorite choice by Australians. Your inauiries are welcome. 

SATO PARTS CO., LTD. 
HCAD Office; EBISU, SHIBUYA-KU, TOKYO, JAPAN TH: (442) S«0«~8 

BANK ACCOUNT: MITSUBISHI BANK 

GENERAL ACCESSORIES 
(A DIVISION OF ELECTRONICS INDUSTRIES) 

116-118 CLARENCE STREET, SYDNEY 443 CONCORD ROAD, RHODES 
BOTH STORES OPEN SATURDAY MORNING 

A vast range of SATO Parts 
• For manufacturers i 

• For TV 1 

• For radio j 
• For instruments | 

• For amplifiers , 

• For kitset builders 

• For sound equipment 

• For industry I 
• For stereo equipment 

'SMp 
* For educational purposes 

• For electronics 

• For tape recorders 

Distributed by 

174 eiECTRONICS Australia, November, 1969 



BUSINESS GUIDE TO TASMANIA 
TASMANIA, A BUSINESSMAN’S 

HANDBOOK: INFORMATION ABOUT 
INVESTMENT IN TASMANIA. Fifth 
edition, 1969. Published by the Tasmanian 
Directorate of Industrial Development 
and Trade, Hobart. Soft covers. 7in x 
9iin, 106 pp., many photographs (some in 
colour), tables and two maps. Copies can 
be obtained free on appheation to In¬ 
ternational Public Relations Pty. Ltd., 23 
Hamilton Street, Sydney, 2000. 

The handbook was first published 
in 1960 as a reference for businessmen 
and industrialists who make decisions on 
investment and expansion. This edi¬ 
tion provides up-to-date information on 
the Tasmanian economy and way of life. 

Contents: Geography — location, cli¬ 
mate, population; Way of life in Tasmania 

—a prosperous island, leisure, housing, 
education, the press, television and 
broadcasting, the constitution; Resources 
—Hydro-Electric Commission, industrial 
fuels, water^ minerals, non-metallic miner¬ 
als, fuel mmerals construction materials, 
forests, industrial land; Industries—second¬ 
ary industries, the main companies, prim¬ 
ary industry; State Government assistance; 
Trade; Transport and conununications — 
sea transport, overseas shipping services, 
air transport, road transport, rail transport, 
specialised services, telecommunications, 
and postal services; Commercial law and 
finance — industrm conditions, the Aus¬ 
tralian tariff, import licensing, company 
law, securities and the Stock Exchange, 
banking and finance, exchange control, 
taxation. 
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MICROWAVE WATER LOAD CATA¬ 
LOG, Spring, 1969. Published by Varian 
Electron Tube and Device Group, U.S.A 
Inquiries to Varian Pty. Ltd., 38 Oxley 
Street, Crows Nest, N.S.W., 2065. The 
16-page catalogue describes the firm’s 
extensive line of microwave water loads 
including: high power miniature loads of 
the ceramic block t>j5e; veiy high power, 
very broadband loacfs of the glass tube 
type; high power broadband compact 
loads of the Teflon wedge type; and high 
power broadband coaxial loads. Also 
included is a description of Varian’s line 
of calorimeters, and calorimetric measure¬ 
ment information. 

ECCOTHERM THERMALLY CON¬ 
DUCTIVE DIELECTRIC MATERIALS. 
Published by Emerson and Cuming Inc., 
Canton, Mass., U.S.A. Available from the 
Australian agents, IRH Components Pty. 
Ltd., The Crescent, Kingsgrove, N.S.W. 
2208. A folder describing the Ecco- 
therm line designed for bonding, encap¬ 

sulating, coating or sealing electrical and 
electronic components where a high rate 
of heat transfer is a consideration. The 
folder presents illustrated application data 
on each product and includes informa¬ 
tion on typical uses, form of product, 
mix preparation, cure temperature and 
properties of the cured products. 

TELECOMMUNICATION JOURNAL, 
Vol. 36, No. 9, September, 1969. Available 
from the Publications Service, Inter¬ 
national Telecommunication Union, Place 
des Nations. 1211 Geneve 20, Switzerland. 
Contents include an illustrated report on 
the activities of the Technical Co-opera¬ 
tion Department of the I.T.U^ in connec¬ 
tion with the United Nations Development 
program, current projects, number of 
experts recruited, fellowships awarded, and 
so forth. Other articles are: “Mobile com¬ 
munications via satellite,” by W,^ Cardullo 
and C. Dirian; “International accounting 
in the international automatic telephone 
service,” by Z. Rafalowicz; and “Present 
and future airline telecommunications 
requirements,” 

Under the heading “Ideas and Achieve¬ 
ments,” information is given on the 
Explorer-41 (IMP-7) satellite and on the 
special exchange for the Stockholm taxi 

service. The section on “Union Activities” 
includes a report about the meeting of 
C.C.I.R. International Working Party 
IV/1 on efficient use of the geo-stationary 
satellite orbit, the announcement of a 
seminar on frequency management, and 
news of arrivals and departures of 
technical co-operation experts. 

O.MJL — ORGANIC MAGNETIC 
RESONANCE. A new international jour¬ 
nal published by Heyden and Sons Ltd., 
Spectrum House, Alderton Crescent, Lon¬ 
don, N.W.4, England. This publication is 
devoted specifically to all branches of 
magnetic resonance as applied in the field 
of organic chemistry, and will include 
papers on N.M.R.. N.Q.R., E.S.T., and 
the more recently developed technique of 
ion cyclotron resonance (I.C.R.). A feature 
of this journal is the Spectral Supplement 
in which the spectra are reproduced on a 
large scale with the experimental condi¬ 
tions fully specified in a uniform format. 

MI CONTACT, Issue 12 (E). Published 
by Marconi Instruments Ltd., England. 
Inquiries to Amalgamated Wireless (Aus¬ 
tralasia) Ltd., P.O. Box 96, North Ryde, 
N.S.W., 2113. Contents: M.I. enters digital 
voltmeter market; New marketing struc¬ 
ture; Switched UHF attenuator; G.P.O. 
orders for PCM test gear; Low cost 
fre<]^uency measurement to SOOMHz; Mar- 
com Chairman retires; Exhibition news; 
Gunn diode covers 8.0 to 10.5GHz; New 
X-band frecmency meter; TF 2334 rejec¬ 
tion filter; New double pulse generator: 
Differential DC voltmeter with built-in 
calibration check. 

NEW TECHNOLOGY, No. 32, Septem¬ 
ber, 1969. Published by the British Ministrv 
of Technology and me Ontral Office of 
Information. It is obtainable free on 
application to the Central Office of In¬ 
formation, Hercules Road, Westminster 
Bridge Road, London. S.E.l, U.K. Con¬ 
tents: Tribolo^ at Swansea; Advisory 
committee on legal units of measurement; 
Testing materials by exposure—“down un¬ 
der” and at home; Staying on top—^with 
the help of collaborative R. and D: 
Metrication Board Steering Committees: 
News; Statistical indicators. 

TELECOMMUNICATION NEWS, No. 
% May, 1969. Published by The Marconi 
Co. Lta., England, Inquiries to Amalgama¬ 
ted Wireless (Australasia) Ltd., P.O. Box 
96, North Ryde, N.S.W., 2113. Contents: 
MARS and the World Weadier Watch: 
Britain’s largest electronics group; Marconi 
communications for Argentme army; Mar¬ 
coni and radio astronomy; Higher quality 
HF radio-telephony with “Lincompex;” 
Important U.S. order for Marconi A.R.O 
equipment; Manager, radio communica¬ 
tions; Marconi communications for Fiji 
airport; Marconi to market new G.E.C 
receiver; Two giant earth stations well 
advanced; Across the China Sea; More 
Marconi transmitters for Switzerland- 
Goonhilly 2 makes its bow in the fog. 
Big U.K. defence order for space com¬ 
munications; Marconi in South America: 
Transatlantic Marconidata link. Q 

PRACTICAL 
NIGHT CLASS 
TRAINING for 
Careers in Radio, 

TV. & Electronics 
Trained technicians are wanted 
urgently. It's in your hands to train 
NOW for a successful future. 
A.R.T.C. Practical Night Classes 
(established nearly 40 years) pro¬ 
vide individual practical worieshop 
training. 
# Commence at any time. 
# No previous knowledge re¬ 

quired. 
9 Proceed at your own pace. 
9 Modern technical electronic 

training. 
# New Australians welcome, the 

COURSE is specially simpli¬ 
fied. 

0 Low in cost and you pay for 
the COURSE not the time 
taken. 

College open for enquiries Monday-Friday 9 a.m. 
to 5 p.m. and until 7 p.m. on Monday and thursday 
nights. 

AUSTRALIAN RADIO & 
TELEVISION COLLEGE Pty.Ltd. 

E.S. & A. Bank Building, cnr. 
Broadway & City Rd., 

BROADWAY, (opp. Grace Bros.) 
Phone:211-4224 

j POST COUPON FOR FREE BOOK 

: Careers in Radio, TV & Electronics 
I Name .. 
j Address. 
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The day anyone can 
deliver me SCR’s and 

diodes straight away 
I’ll ^ve ^ an order.^^ 

Start writing! 
STC and NEC have combined in an 
exclusive marketing agreement to 
provide them all by the plane-load! 
Ready now for delivery. 
Silicon controlled rectifiers, aval¬ 
anche reflectors, TRIAC's, DIAC's 
and unijunction transistors are in¬ 
cluded. The complete and widely 
accepted range of NEC SCR's and 
power diodes are immediately avail¬ 
able to you under this exclusive 
agreement. 
Additional information on new pro¬ 
ducts geared to the dynamic and 
competitive Japanese Power market, 
is also immediately available to you. 
Information on the 3000V 600 amp 
diodes and matching SCR's to a 
cheap reliable range of TRIAC's. 

Order now from STC, sole Aus¬ 
tralian market outlet. 
Call or telex (collect).your order direct to 
STC Components Division. 
Phone Sydney 602-1314, 602-1329, 
602-1369; Melbourne 480-1255; 
Brisbane 47-4311; Adelaide 51-3731; 
Perth 21-6461. Or telex Sydney 20328. 

For more details and free 
brochures fill In the coupon: 

Please send me information on 

NAME..-... 

COMPANY.. 

ADDRESS.-... 

.... . ..POSTCODE_ 

Standard Telephones & Cables Pty. Limited 

Moorebank Avenue, Liverpool N.S.W. 2170 

ITT world-wide telecommunications and electronics 
ASSOCIATE 

U546A 
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AMATEUR BAIMD 
NEWS AND NOTES 

J 

Quarter Century Wireless Association 

A chapter of the Quarter Century Wireless Association, 
the first outside the United States of America, has been 

formed in Australia. 

by Pierce Heoly, VK2APQ 

The inaugural meeting of the Sydney 
Chapter of the Quarter Century Wireless 
Association Inc. was "held oh Wednesday 
night, September 17, 1969, at the Com¬ 
bined Services Club, 5 Barrack Street, 
Sydney. 

The following officers were elected:— 
Chairman — H. Caldercott VK2DA 
Secretary — G. Wilson VK2AGO 
Treasurer — B. Anderson VK2AND 

The Quarter Century Wireless Associa¬ 
tion, Inc., was founded in 1947 and sub¬ 
sequently established as a non-profit 
membership corporation in the State of 
New York dedicated to:— 
1. Fostering and developing friendship 

and co-operation among amateur 
radio operators of more than 25 years’ 
standing. 

2. Taking a general interest in all matters 
affecting or involving amateur radio. 

3. To sponsor such actions as may be 
deemed proper in their interest. 

Since its inception in 1947, the Quarter 
Century Wireless Association has grown 
from the original 54 charter members to 
over 4300 active members worldwide, 
and to 37 Chapters located within the 
United States. Chapters which are self sup¬ 
porting entities of Q.C.W.A., comprise ten 
or more Q.C.W.A. members who reside 
within the same geographical area. 

Any current licensed amateur radio 
operator, who submits satisfactory proof 
that he or she was licensed as such 
25 or more years ago, is eligible to apply 
for membership in Q.C.W.A. 

Australian amateur operators with the 
above qualification are invited to join the 
Sydney Chapter. Meetings will take the 
form of a monthly dinner and get-to¬ 
gether on the first Wednesday of each 
month, January excepted, at 6.30 p.m. 
at the Combined Services Club, 5 Barrack 
Street, Sydney. Interstate and over¬ 
seas Q.C.W.A. members will be speciallv 
welcome. 

For further particulars, phone the Secre¬ 
tary, 43-2427 (Sydney), or write to 31 
Glenview Street, Greenwich, New South 
Wales, 2065. 

Membership subscription fees to the 
Q.C.W.A. (payable with application) 
are:— 
Joining fee — $3.00 
3 year subscription — $5.00 

or 
Life membership — $28.00 

A gold plated pin or button engraved 
with your call sign can be supplied to 
members for $2.50. 

Q.C.W.A. members receive a numbered 
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Newt and notes of Divitionol ond 
Club octivitlet submitted for inclusion 
in these columns should be forwarded 
direct to Fierce Heoly, 69 Toylor St., 

Bonks town, N.S.W. 2200. 

certificate (issued chronologically) of 
membership, dues and identification cards, 
yearbook and roster (every two years), 
supply of Q.C.W.A. stamps and Q.C.W.A. 
decal, and the Q.C.W.A. newsletter, which 
is normally issued quarterly. Members can 
participate in the activities of the Chapter, 
“on-the-air” round tables, and other 
operating events, including the annual 
QSO Party, which is usually held in 
February. 

Officers of the (Quarter Century Wire¬ 
less Association Inc. are:— 
President — Clarence Seid W2KW/ 

KV4AB 
Vice president — Frank A. Gunther 

W2ALS 
Treasurer — Fred. W. Huff W2AMB 
Secretary — David Talley W2PF 
President - Emeritus — John Di Blasi 

W2FX 
Directors 

Jack G. Anderson — W2BJL 
Georr.e W. Bailey — W2KH 
Art E. Miligan W8ALP 
J. Albert Stobbe ~ W2WZ 
Dr. A L. Walsh ~ W2BW 

General Manaeer 
A. J. Gironda — W2JE 

AMSAT 
The Radio Amateur Satellite Corpora¬ 

tion (AMSAT) is a non-profit scientific 
organisation set up to provide satellites 
for experimentation and communication by 
radio amateurs throughout the world. The 
new organisation hopes to tap the vast 
East Coast (U.S.A.) reservoir of scientific 
and technical talent existing among ama¬ 
teurs, many of whom are professionally 
associated with advanced communications 
and space programmes. AMSAT has the 
support of Project OSCAR and hopes to 
engage in activities jointly with that group. 

The AMSAT organisation plans to de¬ 
sign, build and launch communication 
satellites to operate in the VHF and UHF 
amateur bands. It intends to encourage 
and sponsor supporting activities and re¬ 
lated experimentation by interested indi¬ 
viduals and groups. Projects undertaken 
by local radio clubs, may, for example, 
include design and construction of satellite 
ground stations for command, monitoring, 
and tracking, as well as two-way com¬ 
munication. 

Or a local group may volunteer to 
build and test an important spacecraft 
subsystem, such as a command receiver. 
Another organisation may provide com¬ 
puting facilities for determining orbital 
parameters. AMSAT’s programs will be 
designed to offer a sufficient scope of acti¬ 
vities for almost every individual amateur 
and group of amateurs. 

The first AMSAT undertaking is the 
launching of AUSTRALIS-OSCAR A. 
After its launch, this satellite will be 
known as AUSTRALIS-OSCAR V. This 
activity is being conducted in co-opera¬ 

tion with Project OSCAR and Project 
AUSTRALIS. The satellite was built by a 
group of Australian amateurs and sent 
to Project OSCAR for launch in 1967. 
Plans called for launching in 1968, but 
the launch was indefinitely delayed. 

AMSAT has been discussing with 
NASA the possibility of launching the 
satellite as piggyback on a suitable NASA 
mission which, it is hoped, will achieve 
a medium altitude circular polar orbit. The 
satellite is a 351b battery operated^ magne¬ 
tically stabilised spacecimt which will 
transmit “HI” each minute, on two and 
ten metres for an expected life of over 
two months. It will be the first amateur 
satellite to employ any form of stabili¬ 
sation. 

In addition to the AUSTRALIS- 
OSCAR activities, effort is being directed 
by AMSAT towards development and 
launch of advanced amateur communica¬ 
tions satellites, including spacecraft cap¬ 
able of supporting two-way communica¬ 
tion for a period of several years. Power 
will be provided by solar cells or a nuclear 
isotope power system. Placed in a near- 
synchronous orbit the satellite’s posi¬ 
tions will gradually shift so that antenna 
pointing will require changing at in¬ 
frequent intervals. 

At the same time, the satellite will be 
available to virtually every populated part 
of the earth in the course of a week or 
two. Line-of-sight communication will be 
possible from the satellite to nearly one 
third of the earth’s surface at any one 
time. The availablity of such a semi¬ 
permanent communications facility 
should provide sufficient incentive and 
justification for many amateurs the world 
over to make the necessary preparations 
to use the snacecraft repeater. 

The AMSAT group is also assessing 
the availability and means of .obtainin'^ 
surplus hardware from now completed 
space projects with the objective of adapt¬ 
ing suitable usable components and sub¬ 
systems for amateur satellite use. Specific 
tasks, aimed at getting preliminary design 
information have been assigned to the 
various clubs and groups which form the 
nucleus of AMSAT. 

Direct participation in AMSAT’s pro¬ 
grams by all interested radio amateurs is 
invited. Membership is open interna¬ 
tionally to individuals and to clubs or 
groups having a desire to support 
AMSAT’s objectives, through contribu¬ 
tions of time, Services, equipment, or bv 
financial support. It is not intended that 
geographic location be a bar to member¬ 
ship. Qn the contrary, it is hoped that 
AMSAT members will soon be found 
throughout the U.S.A. and the rest of the 
world. 

The above resume on AMSAT plans, 
by C.A. (Cap) Petry. W3AWN, appeared 
in Vol. 1 Number 1 of AMSAT News¬ 
letter. 

AUSTRALIS OSCAR V 
At the time these notes were being 

written, the Australis satellite was 
scheduled for launching in late November. 
A report on the testing of the satellite at 
AMSAT headquarters by Jan King, 
K8VTR, Projects Manager appeared in the 
AMSAT Newsletter, as follows: 

The AUSTRALIAN-OSCAR A package 
arrived at AMSAT on April 14th of this 
year and was scheduled to undergo a 
number of environmental and functional 
tests in preparation for a possible launch 
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on a Thrust Augumented Delta Launch 
vehicle. To date, a number of tests have 
been completed on A-O-A by AMSAT 
members of the Goddard Space Flight 
Centre. They may be listed in the order 
in which they were performed. 

Radio Frequency Interference Test: 
With ail systems in their normal ooerating 
mode, the spacecraft was tested for all 
RF emissions from lOKHz to IGHz. Mea¬ 
surements were made in a heavily shielded 
enclosure using an accurately calibrated 
automatic sweeping receiver. During the 
test it was found that while all transmitter 
harmonics and sub-harmonics were at 
least 30dB down, many of these emissions 
were still above the stringent NASA speci¬ 
fication level. Subsequently, filters were de¬ 
signed and fabricated by AMSAT mem¬ 
bers to further reduce the harmonic con¬ 
tent of the transmitter outputs. 

Telemetry Sensor Calibration: All seven 
channels of the telemetry system have 
been calibrated under simulated flight con¬ 
ditions. Calibration curves have been pre¬ 
pared for voltage, current, and tempera¬ 
ture measurements as well as determination 
of the dark current for the orthogonal¬ 
ly oriented earth sensors. Considerable 
care has been taken to determine how a 
given changing parameter may effect the 
telemetered value of others (e.o-. how does 
a change in battery voltage affect the 
telemetered temperature measurements?^ 

Subsystem Thermal-Vacuum Test: Each 
subsystem of the satellite was placed in a 
thermal vaccum chamber where both tem¬ 
perature and pressure can be accuratelv 
controlled to simulate a space-like thermal 
environment. The test was run over a 
three day period. A series of 24-hour tem¬ 
perature ‘’soaks” were conducted at 25, 
10 and 40 degrees C. The pressure during 
this period was always less than 
5xl0‘"mm of Ha. Dfficulty occurred dur¬ 
ing this test with the conunand receiver. 
As the pressure of the chamber was reduc¬ 
ed, the receiver audio output became 
greatly distorted. It was determined that 
the first IF stage was being detuned during 
the vacuum condition. ^ 

The problem could be overcome by a 
slight detuning of the IF transformer. 
The exact cause of this malfunction is 
not fully understood, and the problem is 
still being worked on. No other problems 
were encountered during the vacuum test¬ 
ing. 

At the present time the condition of 
the transmitters is as follows: 

VHP 2-metre transmitter. Power output 
to antenna: 40mW. All harmonics: 
^50dB. 

HF 10-metre transmitter. Power output 
to antenna: 180mW. All harmonics: 
-65dB. 

Command receiver. Sensitivity: 1 micro¬ 
volt. Bandwidth: 8KHz at —6dB. 

NEW ZEALAND 
The New Zealand Association of Radio 

Transmitters announces that to draw 
greater attention to the Cook Bi-Centenarv 
Celebrations, celebrating Captain James 
Cook’s first landfall in the Pacific Oceen 
at Gisborne, New Zealand, on October 9. 
1769, the New Zealand Post Office has 
authorised the optional use of the prefixes 
ZMl: ZM2: ZM3; ZM4; ZM5 (in place 
of ZLl; ZL2; ZL3; ZL4; ZL5) from 
October 1, 1969, to December 31, 1970. 

ZM Cook Bi-Centenary Award 
The N.Z.A.R.T. have announced a 

weial award to commemorate the Cook 
Bi-Centenary. The rules are as follows:— 
1. During the period October 1. 1969, to 

December 31, 1970, applicants must 
contact 50 different stations using the 
prefix “ZM.” with at least one station 
each from districts ZMl to ZM4. 

2. Applicants must forward a check list 
of stations contacted with FULL LOG 
DATA which has been certified cor¬ 
rect by two other amateurs, — No 
QSL cards required. 

3. Post to N.Z.A.R.T. Awards Manager. 
ZL2GX, 152 Lytton Road, Gisborne, 
New Zealand, with three LR.C.s 

cover mailing costs. Extra must be sent 
if airmail is required. 

4. Endorsements will be made for CW, 
phone and band of operation. 

AUDIO SIGNAL GENERATOR WITH METERED 
OUTPUT AND FREQUENCY METER 

LAG. 55 
Budget priced unit indispensable for any serious audio measurements. 
Specifications: 
Frequency Range 
Calibration Accuracy 
Sine Wave Output 

1 bands 

Square Wave Output 
Complex Wave Output 

20-200,OOOHz in four 10 
Within ±2% 2H2 
20-200,OOOHz;level constant withiniO.SdB below 
lOOkH?: Output 6 V rms below lOOkHz 
20-20,OOOHz; Output 10 Vp-p • 
Above 6,000Hz combined with line frequency 
Amplitude ratio 4 : 1 (low to high) ;Output lOVp-p 

LAG - 66 
Top quality Leader Unit. 
Specifications: 
fifineratOL „ 
Frequency Range 

Output Voltage 

Distortion 

11 to 110,000H2 
in 4 bands 
600 Ohms: O- IV 
in 6 ranges 
10k Ohms: 0-10V 
in 2 ranges 
Less than 0.3%, 
20 to 20,OOOHz 

Frequency Meter 
Range 

Input Impedance 

Accuracy 

10 to 110,000H2 
in 4 ranges 
200,000 Ohms, 
approx. 
11.5%, full scale 
lb to 11 ,000Hz 

FROM ALL GOOD TRADE HOUSES 
WHOLESALE ENQUIRIES ONLY TO 

SOLE AUSTRALIAN REPRESENTATIVES: 
ASTRONICS AUSTRALASIA PTY. LTD., 

ALL STATES. 
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WIRELESS INSTITUTE ACTIVITIES 
The minutes of the 1969 Federal Con¬ 

vention held in Canberra last E^ter were 
circulated to divisions late in September. 
Transcribed from tape recordings, the 
minutes contained lengthy reports on the 
various aspects of Institute activities, the 
interim constitution of the Region III 
Association, and highlights of the dis¬ 
cussion on ftgenda items bv delegates from 
the six divisions of the Institute. 

Appreciation of the work done by mem¬ 
bers of Federal Executive and those who 
assisted in compiling the publication, has 
been expressed by divisbnal councils. 

The next Federal Convention is sche¬ 
duled to be held Easter, 1970. in Ade¬ 
laide. Members are advised mat items 
which they consider should be submitted 
for the agenda should be sent to division¬ 
al secretaries before the end of January, 
1970. 

NEW SOUTH WALES 
At the September meeting of the New 

South Wales Division, President Gordon 
Clarke, VK2ZXD, announced that a de¬ 
cision had been reached to proceed with 
the development of the Wireless Institute 
Centre, 14 Atchison Street, Crow’s Nest. 

This matter has been discussed a num¬ 
ber of times over the last few years, but 
recently architectural advice on the pres¬ 
ent building, and the commencement of a 
multi-storey building on the eastern side 
of the premises, has made the matter 
one of some urgency. 

In order that council may obtain the 
very best advice and guidance on the 
subject, invitations have been sent to a 
number of members who have consider¬ 
able knowledge and experience in the 
fields of investment, building and fin¬ 
ance. to assist in the formation of a Fin¬ 
ancial Control Committee. After the com¬ 
mittee has considered a number of pro¬ 
posals, members will be advised of the 
plans and action to be taken. 

Blue Mountains Branch 
The Annual Field Day of the Blue 

Mountains Branch of the Wireless Institute 
of Australia will be held on November 23. 
1969, at the Lawson Swimming Pool pic¬ 
nic grounds. The grounds are across the 
railway lire from the Western Hii^wav. 
near Lawson Railway Station. 

The program of events is as follows: 
Registration commences at 10 a.m. Fee 
$1.50 adult males, children free. 
10.15 a.m. to 11.00 a.m.: All-band 

scramble. All nets may be used as well 
as any mode. One log per band. Separ¬ 
ate prize for VHF and HF highest 
scorers. 

11.30 a.m. to 12 noon: Hidden transmitter 
hunt for pedestrians within the grounds 
on 144MH2. 

12 noon to 1.00 p.m.: Lunch. 
1.00 to 2.00 p.m.: 144MHz hidden trans¬ 

mitter hunt for mobiles. 
2.30 p.m. to 3.30 p.m.: 146MHz FM 

“Talk-In” hidden transmitter hunt. Two 
transmitters, both must be found. 

4.00 p.m.: Presentation of prizes. 
Ice-cream, soft drinks and hot water 

will be available. 
There will be raffles and lucky number 

prizes. 
For an enjoyable day in the mountains, 

take the family to the Blue Mountains 
Field Day on November 23. 

Hunter Branch 
Nearly 120 members and visitors attend¬ 

ed the September meeting of the Hunter 
Branch, to see Lionel Swain, VK2CS, and 
Allan Fairhall, VK2KR presented with 
Life Membership and Certificates of the 
Wireless Institute of Australia. 

The following report on the proceedii^s 
was given by iCeith Howard, VK2AKX, 
during a broadcast from the Hunter 
Branch station, VK2AWX. 

The meeting, held in the Riddell Theat- 
rette, at the Newcastle Technical CoUe^^e, 
Tighes Hill, on Friday night, September 5, 
was opened by the Branch President, 
Gordon Sutherland, VK2ZSG. He intro¬ 
duced the Federal Councillor, New South 
Wales Division, Pierce Healy, VK2APQ 
who was to make the presentation. Repre¬ 
sentatives of the local Press and local 
radio and television stations were in 
attendance. 

In presenting the awards, Pierce recall¬ 
ed the early days of radio, 40 years or 
so ago and the part played by both 
Lionel and Allan. 

Listeners will be interested to know 
that Lionel Swain, VK2CS, was amona 
the first amateurs, and certainly the first 
Newcastle amateur, to broadcast music 
transmissions on the amateur band. He 
was also the inaugurator of the Newcastle 
and District Radio Society, formed in 
October, 1922. 

Lionel used to transmit musical pro¬ 
grams every Sunday. Younger listeners 
may not realise that in prewar years music 
transmissions were permitted. Among 
other notable achievements, he was one of 
the first Australian amateurs to make a 
trans Pacific contact. 

In referring to Lionel’s music trans¬ 
missions. note was also made of a young 
electrical apprentice who used to call on 

llllllllliiilllllllltlllllllllltllilllllMllllllilllliltlllllllttllllllllinilllHIliillllllllllMil 

Technical Editor at W.I.A. 
Members and visitors attending the 

VHF and TV Group meeting, held at 
the Wireless Institute Centre, 14 Atchison 
Street, Crows Nest, were given a most 
inteiresting and informative lecture by 
Jamieson Rowe, B.A. (Syd.); B.Sc. (Tech., 
N.S.W.); M.LR.E.E., Tedmical Editor, 
Electronics Australia. 

The subject of the lecture was “Lasers 
and their Application.” The discussion was 
illustrated by a series of slides and a 
practical demonstration. 

The lecture traced the history of the 
development of light amplification by 
stimulated emission of radiation back to 
the work of Albert Einstein, who, in 1917, 
first assumed that such a phenomenon 
was possible. The work done in the late 
1950s was then discussed and the sub¬ 
sequent developments which led to the 
techniques of today. This was followed by 
a thorough treatment of the principles of 
laser operation and the various types 
of laser now available. This discussion 
adequately prepared the audience for the 
descriptions of some of the applications 
for which lasers are now being usm. 

The applications covered were com¬ 
munication, machining and cutting, holo¬ 
graphy and the recent Apollo laser ex¬ 
periment. A laser model, which was fea¬ 
tured by the lecturer in Electronics Aus¬ 
tralia (issues of August and October, 
1969) was demonstrated, and the audience 
was amazed at the low percentage of 
modulation needed for communication by 
a laser beam. 

This was the first lecture on lasers 
given at a Wireless Institute meeting. The 
appreciation of those present was shown 
by the hearty round of applause given in 
support of the vote of thanks given by 
Jim Webster, VK2ZCW. 

iiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiHiiiiiiiimiiiiii 

a Monday night on his way to tech, to 
report on the quality of Lionel’s Sunday 
night broadcast. His name was Allan, and 
he is at the time of writing the Minister 
for Defence. 

In addition to calling on Lionel on his 
way to Tech., Allan would call on another 
Newcastle amateur, Max Spitzkowsky, 
VK2MS, on his way home. It was here 
that he learnt the Morse code. Havina 
duly obtained his amateur licence, Allan 
received a letter, along with other 
amateurs, from the P.M.G.’s Department 
offering “B” class licences to those who 
wished to have one. Because about $400 
was needed to build a commercial trans¬ 
miter, and it was during the economic 
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aoDBGa-njasiDQoaa 
Approach to the Original 

MM Natural Sound MM 

TONE ARMS 

A low cost arm with simplified 
mechanism; but maintains precision 
bearings. Universal type, accepts 
standard plug-in heads. Direct read¬ 
ing calibration of stylus pressure. 
Overall length: 275 mm. Tracking 
error: less than 3®3''. Recommended 
Cartridge Weight: 5.5-17 grams. 

List Price: $18.75 

^ 
AT. 1503 

Specially selected materials are used 
to manufacture this extraordinarily 
durable mechanism. Universal type 
plug-in heads. Calibrated stylus pres¬ 
sure. Overall length: 340 mm. Track¬ 
ing error: less than 1®55". Recom¬ 
mended Cartridge Weight: 8-28 
grams. 

List Price: $46.75 

ALSO AVAILABLE 
A.T. 1005. Universal Type. Standard 
plug-in heads. 322 mm. arm length. 

List Price: $37.50. 
A.T. 1007. Arm length 330 mm. 
Accepts Cartridges 3.5-22 grams. 

List Price: $65.95. 

Most people prefer "natural 
sound". And natural sound 
starts with Audio Technica. 

All Audio Technica lightweight 
pick ups will reproduce the 
groove, the whole groove and 
nothing but the groove. This is 
the reason why Audio Tach- 
nica cannot help sounding 
natural if the record and the 
rest of the reproducing equip¬ 
ment are of equally high 
quality. 

Extreme clarity, precise repro¬ 
duction of transients, complete 
lack of colouration, vivid 
presence — natural sound is 
immediately apparent to the 
listener. 

AudioTechnica is used by the 
leading manufacturers produc¬ 
ing a variety of stereo equip¬ 
ment and in hundreds of thous¬ 
ands of homes where people 
listen to music. 

Whether you are amateur, 
musician or technician, you will 
appreciate the truly rewarding 
experience that Audio Tech¬ 
nica pick ups offer you. They 
are the closest approach to the 
original natural sound 

MAGNETIC CARTRIDGES 

AT.-66 

DM (Duexciting Magnet) type Stereo 
Cartridge. Frequency response 20- 
20,000 Hz. Channel separation: 25 
db at 1 kHz. Output voltage 4 mV at 
1 kHz. 5 cm./sec. r.m.s. Load resist¬ 
ance 50 K. Tracking force 0.5-2.5 
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List Price: $8.50 

AT.-33 

VM (V—Magnet) type Stereo Cart¬ 
ridge. Unique wired damper mech¬ 
anism supports lightweight moving 
element. Frequency response 20- 
20,000 Hz. Channel separation 27 
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List Price: $13.95 
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tracking (spherical stylus) $11.50 
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A.T. 35X (elliptical stylus) $41.95 
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depression years, few amateurs accepted 
the offer. 

However, Allan was one of those who 
did and the Newcastle station 2KO came 
into being, located at Kotara (hence the 
call sign). After struggling for some time, 
the station eventually became successful 
and Allan was associated with it imtil 
World War II. when he volunteered 
his services to tne Ministry of Munitions 
(it is understood on a unpaid basis). He 
remained associated with the Ministry un¬ 
til after the war when he entered Par¬ 
liament, becoming Minister of the 
Interior and Public Works, Minister for 
Supply, and lately Minister for Defence. 

In very interesting and humorous 
replies, both men acknowledged the 
honour bestowed on them and spoke of 
their experiences and the Wireless Institute 
of Australia. 

Among the remarks made by the two 
Life Membership holders, there emerged 
some very interesting facts about the earlv 
days of radio in the Newcastle district. 
Allan said that his Kotara station ran on 
i power of only six watts and it must 
have been the lowest powered broadcast 
station ever licensed in Australia. 

One very important point was made bv 
Allan, at the very end of his speech. 
This concerns every amateur in Australia 
and is a very important point to be ob¬ 
served if we are to protect our hobby. 
He pointed out that it is useless for 
individuals to attempt to influence the 
policy making of governments. Tht only 
sensible way to approach the administra¬ 
tion was to present a united front formu¬ 
lated by a strong national association. It 
should be the aim of every member in 
the audience to see that every amateur 
in Australia was a member of the Wire¬ 
less Institute of Australia. 

Only in this way would amateurs suc¬ 
ceed in protecting the frequency bands 
which they hold. 

Concluding the report, Keith made this 
observation: “This is wise advice from 
somebody who is in the very seat of 
government in this country. It should be a 
warning to all who pursue the hobby of 
^ateur radio to make every effort to 
induce all amateurs to become a member 
of our own amateur radio organisation, 
the Wireless Institute of Australia, which 
is the world’s oldest amateur radio orga¬ 
nisation.” 

QUEENSLAND 
At a Special General Meeting of the 

Queensland Division held in August, the 
final fict was completed towards the incor¬ 
poration of the division as a registered 
company. This was the transfer of assets 
of the unregistered body to die new 
incorporated company of the W.I.A. 
Queensland Division. This action has 
bjrought the (Queensland Division into line 
with all other divisions of the Institute. 

All correspondence and inquiries regard¬ 
ing the Division should be addressed to 
the Hon. Secretaryj W.I.A., Qld. Division, 
Box 638 G.P.O., Brisbane, 4001. 

WESTERN AUSTRALIA 
The organisation of WICEN in the 

West Australian Division is progressing. 
In the September issue of the “W.A. 
Bulletin the WICEN co-ordinator, Ted 
Gabriel, VK6TG, outlined the basic plan, 
in which the State is divided into two 
zones:- 

A: The Northern Zone. 
B: The Southern Zone. 
The Northern 2^ne is all that area 

north of an East-West line through and 
including Geraldton. The zone incorpo¬ 
rates the North-West emergency net con¬ 
trolled from Carnavon by VK6CT, and 
includes Christmas Island and Cocos 
Island. 

The Southern Zone is the rest of the 
State under the control of WICEN Head- 

Pierce Healy (right) 
pins the life mem¬ 
bership badge of the 
WJ.A, on Allan 
Fairhall watched by 
Lionel Swain, the 
foundation secretary 
of the Newcastle 
Radio Club, who 
was also made a 
life member, (Photo 
by courtesy **New- 

castle Herald**) 

quarters and is divided into the following 
network areas: 

1. Perth (WICEN HQ); 2. Narrogin; 
3. Albany; 4. Bunbury; 5. Goldfields. 

Each area network is under the con¬ 
trol of an area co-ordinator or a deputy 
and he will be responsible for its organi¬ 
sation assisted by headquarters and the 
WICEN co-ordinator. 

It should be noted that WICEN net¬ 
works are open to ALL AMATEURS, 
whether members of the W.I.A. or not 

The following is a schedule of WICEN 
emergency frequencies:- 

Day 3600KHZ Long range mainly win¬ 
ter use. 

Night 3600KHZ Suitable for short range. 
Day 7100KHZ Mobile net. 
Night 7070-7080KHZ Medium to long 

range. 
Day/Night 14100KHz Long range to 

Northern 2^ne mobiles and short 
range local. 

Day/Night 21400KHz Long range to 
Northern 2^ne mobiles and short 
range local. 

Day/Night 28500KHz Long range to 
Northern Zone mobiles and short 
range local. 

Channel B 52.656MHz FM WICEN 
channel mobiles. 

Channel A 52.525MHz FM Alternate 
traffic channel. 

Channel C 52.765 FM Alternate traflic 
channel. 

Channel — 52.586 AM mode to be con¬ 
firmed. 

146.00MHz FM WICEN Channel mo¬ 
biles. 

144.50MHz AM WICEN Channel mo¬ 
biles. 

An invitation is extended to all ama¬ 
teurs to “Join the team.” 

CHAN NEL LOCK 
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‘TjESPiTE the initial reservations felt by 
^ many people, particularly with refer¬ 
ence to servicing, the printed circuit is 
now firmly established in most types of 
electronic equipment, ranging from the 
incredibly cheap pocket radios that have 
flooded the country in recent years, to 
some of the most sophisticated profes¬ 
sional equipment available. Its origins lie 
in weaponry — a heritage unfortunately 
common to many good “electronic” ideas, 
but printed circuitry is, and indeed has 
been for some time, an attractive system 
for the amateur who constructs his own 
equipment, for it solves the mechanical 
pioblems of component mounting and 
eliminates the chores of wiring — as well 
as facilitating a neat and workmanlike Job. 
For the amateur who has so far shied 
away from etching his own boards, a new 
system is now available, which is both 
economical and easy to use, yet with care, 
is capable of excellent results. Known as 
Cir-klt, the system utilises bakelite boards, 
similar to those used commercially, in con¬ 
junction with self-adhesive copper strip. 
This is l/16in or l/8in wide — easily cut 
with scissors or a model knife — and 
attaches to the boards rather like a piece 
of Sellotape. The adhesive is very efficient, 
although the bond is not quite as good as 
that on pre-laminated boards —- which 
means that care is needed when soldering 
not to overheat the copper. However, any¬ 
one who is competent to solder a 
transistor or capacitor without causing 
damage should have no trouble, and the 
adhesive improves with aging, so that 
long-term stability is satisfactory. Layouts 
can normally be planned using the 
theoretical circuit diagram as a guide, and 
boards may be pre-punched or drilled 
according to requirements. With the pre¬ 
punched board, the strip can either be 
laid over the holes, and then punched 
through with a small drill or a watch¬ 
maker's screwdriver, or it can be laid 
along|side the holes and component leads 
are inserted through the board, folded 
over and soldered (see photo). The former 
method permits a more compact layout. 

A few tips on planning layouts. Always 
be sure that the component spaces you 
allocate are adequate — it is preferable 
to purchase the bits before embarking on 
this task, although capacitors are avail¬ 
able in literally dozens of shapes for 
board mounting and resistors are more or 
less of standard size, dependent on ratings. 
Avoid siting adjacently on to your layout 
components which are in different stages 
—as this can lead to instabili^. If 
instability does occur, of course, Clr-kit 
does permit alterations to be made, 
although it is as well to investigate the Croblem before redesigning sections of the 

oard for it may not prove necessary. 
The excellence of the system, however, 

lies in its versatility, for it enables the 
home constructor to produce a vi^iring 
board on a one-off basis for most of the 
circuits described in this and other 
journals, and while it will no doubt en¬ 
courage many to “try their hand,” it will 
also enable many who already build their 
own equipment to achieve neater, more 
reliable results with a minimum of fuss. 

miLABLE AU lEADIIK 
lADW HOUHl 

INSTANT CIRCUITS 
A ntw mtthod of moking component boords 

using telf'Odhetive copper strip. 
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mmkcmm of radio & ektrkai {qirpment a (omponents 
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where 

BREAKING OUT OF THE NET 
•I'M ? _ ' - 

Here is a short note of interest to > Three receiver crystals would allow opera* 
operators who wiii to extend the capa- Ition from 52.0MHz to 52.30MHz: 53.00 
bilities of their six-metre fixed frequency «MHz to 53.30 MHz and 53.70MHz to 
units, received from Keith Woodwara, 54.00MHz, covering all the popular sec- 
VK2BAU. Keith explains:— tions of the band. 

X = crystal fundamental frequency 
f = lowest frequency to be tuned 

in MHz 
V =- lowest VFO frequency in MHz 

e.g. 

X = f ^ (V 4* 2.9) 

53.7 - (11.187^-4- 2.9) 

53.7 14.087 
— 4 
s 9.90325MHz 

CALLING ALL 

PROSPECTIVE AMATEURS 
The Wireless Institute of Aust¬ 
ralia was established in 1910 to 
further the interest of Amateur 
Radio. With over 45 years ex¬ 
perience, who could be more 
experienced in the teaching of 
this subject? 
We are a non-profit making 
Organisation. Correspondence 
Courses are available at any 
time. Personal Classes commence 
in February of each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.li., 
14 Atchison Street, 

CROWS NEST, N.S.W. 

V 

This is not an article to debate the 
merits of net operation versus tunable 
operation but one which will allow the 
six-metre operator to enjoy both. 

The popularity of 53.866MHz has caused 
unavoidable pile-ups and many stations 
are now httimz the alternative channel 
53.687MHz. Inis is only an immediate 
solution for net frequency users. A method 
of shiftins about the full 2MHz of the 
band would be a step in the right direc¬ 
tion. It is highly desirable to have the 
full band working, not only to satisfy 
the requirement “Use them or lose them,’’ 
but also to encourage DX working. 

Keith is at present preparing a full 
article on several modifications for the 
Pye Reporter series of transceivers. This 
will give preliminary details of a system 
for making the receiver tunable in con¬ 
junction with switched transmitter fre¬ 
quencies. The system suggested is a crys¬ 
tal-locked front-end and tunable interme¬ 
diate frequency. The first IF transformer 
is relatively broad in tuning and will allow 
a shift of 300KHZ with Uttle drop-ofi in 
re^onse. 

It is suggested that the normal crystal- 
locked osciflator in the receiver be altered 
to a Clapp VFO with a tuning range of 
300KHz. This not only keeps within the 
response of the first IF transformer but 
allows a reasonable bandspread. 

The original nuiltiplier stage is changed 
to a crystal oscillator-quadrupler givmg 
sufficient injection for good mixer opera¬ 
tion yet using relatively cheap crystals. 
By switching this crystal, 300KHz seg¬ 
ments of the band may be selected. If 
the transmitter crystal switch is ganged 
with the receiver switch it can be used 
to select a transmit frequency falling with¬ 
in the 300KHz segment covered by the 
receiver. 

A suggested combination to cover the 
Sydney net frequencies and the Wollon¬ 
gong fre^ency is given in the block 
diagram. The system shown will allow the 
use of a 11.3532MHz crystal to set up the 
system before changing to VFO operation. 

BRIGHT STAR CRYSTALS 
PREFERRED BY LEADING MANUFACTURERS 

THROUGHOUT THE COUNTRY FOR — 

ACCURACY- STABILITY-ACTIVITY- OUTPUT 

All types of Crystals Available 
Such as DC 11, FT 243 HC6U CRA 

B7S, HCI8U. ETC. 
TOLERANCES: .0015%, .002%, 

.003%, .005% ETC. 
Coniult UB for Cryitalt for any Mobile Radio. 
Prlett dtpond on tolaranco and froqutney 
rtqutrad. 

DISCOUNT FOR QUANTITY ORDERS 

Ettablithtd 36 Year. 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTAU also AVAILABLE 
Our new Factory employing the most modern equipment 
allows us to otter you PROMPT DFLIVSRY for all your 

CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PSiO aeCTRK CRYSTALS 
Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND: Messrs. CARREL & CARREL 
BOX 2102, AUCKLAND. 

MESSRS ATKINS (W.A.) LTD., 

894 Hay Street, PERTH. 
MESSRS. A. E. HAROLD PTY. LTD.. 
123-125 Charlotte Street. BRISBANE. 

MESSRS LAWRENCE & HANSEN 
ELECTRICAL (VIC.) PTY. LTD.. 

34 Brisbane Street. HOBART. 
. and 29 St. John Street, 

LAUNCESTON. TASMANIA. 

546-5076 

BRIGHT STAR RADIO 
LOT 6 EILEEN ROAD, CLAYTON. VICTORIA 546-5076 
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ALL SOLID STATE —4 BAND 

COMMUNICATIONS RECEIVER 
A b\^ professional looking set that makes 
exciting news for amateurs ... the DX150 
gives realistic reception on SW/CW/SSB/ 
AM-Broadcast bands; obsoletes tube 
receivers with their warm-up delay; 
banishes dependence on AC main power 
. . . the DX150 will run on dry cells if 
current fails or is not available; will 
operate from a car's cigarette lighter or 
any 12V DC service. 240V AC power supply 
is built-in, of course. 
Over 30 semi-conductors—Product detec¬ 
tor for SSB/CW, plus fast and slow AVC— 
variable pitch BFO—illuminated electrical 
bandspread fully calibrated for amateur 
bands—Cascade R.F. Stage—ANL for RF 
and AF—Zener stabilised—OTL audio— 
illuminated “S” meter—Built-in monitor 
speaker plus front panel jack for external 
(optional) matching speaker. 
Attractive silver extruded front panel, solid 
metal knobs, grey metal cabinet, size 
X 9Vli" X 6^4" ... a truly Realistic per¬ 
former at a realistic price. 

$229-50 
Brings in the 

whoie wide worid of 
SW/CW/SSB/AM- 

Broadcast 

240V AC or 12V DC 

operation. 

YOUTH RADIO 
SCHEME 

NEW SOUTH WALES 

On Sunday, November 30, a Y.R.C.S., 
activities day will be held at the Wire¬ 
less Institute Centre, 14 Atchison Street. 
Crow's Nest. Proceedings will commence 
at 12 noon and finish at 5 p.m. The pro¬ 
gram will include contests, making printed 
circuit boards, construction projects and 
a demonstration of amateur television. 

Y.R.C.S. club members are invited to 
attend. The Centre is 200yds from St. 
Leonards Railway Station. 

Maitland Radio Club 

Late in September, the Maitland Radio 
Club held a presentation evening, when 
the District Inspector of Schools, Mr C. 
H. J. Hargreaves, presented Elementary 
Certificates to five members who were 
successful at the examination held recently 
for club members. 

The five successful members were: Mrs 
E. Berman; R. Phee; I. McTackett; K. 
Murray sen.; John Murray. 

John, who is only nine years old, 
gained honours in the Y.R.C.S. examina¬ 
tion and because of the special signifi¬ 
cance of his pass (being the youngest 
member to do so), he was presented with 
a soldering iron as an incentive prize. 
John is a pupil of the Tenambit Primary 
School. 

Mr Hargreaves commented on the 
example set by Ken Murray, John’s father, 
who joined the club to foster in his son 
an interest in radio. 

The Morse telegraphy training section 
of the club was pleased to receive from 
the Australian Radio and Television 
Collie in Sydney, a complete Morse 
training unit, usea during the war to 
train service personnel. Bill Plant, 
VK2AMM, the Morse code instructor, 
advises that the equipment, which is of 
the punched paper type, is capable of 
tFainmg at least eisJit students simul¬ 
taneously. It uses up to eight different 
tapes, enabling beginners to join advanced 
students in one classroom. 

Bill Plant is also the editor of the 
club’s magazine “MRC News,” which is 
now in its second year ai publication. 
The colour of the cover has been changed 
to enable readers to distinguish the issues 
for each year. The magazine is widely 
read among clubs around Australia and 
copies are being sent to four overseas 
countries. 

The Maitland firm Agserv Pty. Ltd. has 
donated a 70ft steel tower to the club, 
which will be erected at the club’s Maize 
Street headquarters. 

Further information about the club 
may be obtained by writing to the 
Secretary, Box 54, P.O. East Maitland. 
N.S.W., 2323; or by telephoning Maitland 
33-7286, STD area code 049. 

Westlakes Radio Club 

Congratulation have been extended to 
Colin Mackie, a committeeman of the 
Westlakes Radio Club, who has been 
notified of his admission to Fellowship 
of the Australian College of Dental Sur¬ 
geons. Colin is very active in amateur 
radio affairs, being vice-chairman of the 
Hunter Branch. Now that his school 
exams are over, Colin’s next target is 
the amateur Operator’s Certificate of Pro- 
ficency examination next February. 

Keith Howard, VK2AKX, officer in 
charge Junior Radio Certificates, advises 
that the following candidates have been 
successful in recent Junior grade examina¬ 
tions: 
Philip John Gibbs, Marist Bros. High 

School, Parramatta, Credit 
(Cant, on page 188) 

CONSULT YOUR LOCAL RADIO DEALER, OR 

MAIL THIS COUPON 

Please forward free illustrated literature and 
specifications on Realistic. 

Name. 

Address . 

VVestorn /“electronics 
Ptv ltd 

( 
SVONCV. AUSTRALIA 

(A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY. ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: ‘WESTELEC,' 

mmammmamm Sydney. Phone: 40 1212 mmmmmmmaam 
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ROSS HULL MEMORIAL CONTEST 
The Federal Contest Committee of the Wire> 

less Institute of AustraHa invites all Australian 
and overseas amateur operators and shortwave 
lieteners to participate In the 1969-1970 Ross 
Hull Memorial VHF//UHF Contest, which Is 
held annually to perpetuate the memory of Ross 
Hull whose interest in VHF/UHF did much to 
advance the art. 

A Perpetual Trophy is awarded annually for 
competition between members of the Wireless 
institute of Australia in Australia and its Terri¬ 
tories, inscribed with the name and life work 
of the man whom it honours. The name of the 
winning member of the W.i.A. each year is 
also Inscribed on the Trophy. In addition the 
member wili receive 
certificate. 

suitably inscribed 

OBJECTS: 

Australian amateur operators will endeavour 
to contact as many other amateurs In Australia 
and overseas under the following conditions. 

Date of Contest: 
From 0001 hours Eastern Australian Time. 

December 6, 1969. to 2359 hours Eastern 
Australian Time, January 11, 1970. 

Duration: 
Any seven calandar days within the dates 

mentioned above, not necessarily consecutive. 
These periods are to be at the convenience of 
the operator. A calendar day is from 0001 
hours E.A.T. to 2359 E.A.T. 

Rules: 
1. There are two divisions, one of 48 hours 

duration, and one for seven days, in the seven- 
day division, there ere three sections;— 

(a) Transmitting, Open. 

(b) Transmitting. Phone. 

(c) Receiving. Open. 

2. Ali Australian end overseas amateurs may 
enter the contest whether their stations are 
fixed, portable or mobile. 

3. All amateur VHF/UHF bands may be 
used, but no cross-band operation is permitted. 
Operators are cautioned against operating trans¬ 
mitting equipment on more than one frequency 
at a time, particularly wnen passing cyphers. 
Cross-band operation to assist contest worldng 
is prohibited. 

Such operation will be grounds for dis¬ 
qualification. Cross mode contacts will be per¬ 
mitted. 

11. Logs: >6ii logs shall be set out as in 
the example and in addition will carry a fum- 
mary sheet showir»g the following information: 

Address 

Cali sign.Division 

Claimed Score. 

Operating Dates . (7 calendar days) 

Highest score over a 48-hour period was .... 
points. 

Operating period: 

From . hrs. E.A.T. 

To . hrs. E.A.T. 

Declaration: I hereby certify that I have 
operated in a:cordance with the conditions of 
my licence and abided by the rules of the 
contest. 

Signed 

12. Entrants not abiding by the rulac of 
this contest will be disqualified. 

13. The ruling of the Federal Contest Com¬ 
mittee of the W-l-A. will be final. No dispute 
wili be entered into. 

14. Awards: Certificates will be awarded to 
the winners of each section in each VX and 
overseas call area. The VK contestant who 
returns the highest score in the transmitting 
section and who is a firvanclat member of the 
W.IJV., will have his name inscribed on the 
trophy which will be held by his division for 
the prescribed period. A certificate wili be 
awarded to the contestant who shall not be 
the trophy winner and who returns the highest 
scoring log covering a period of any consecutive 
48 hours. 

Also, certificates wili be awarded for operat¬ 
ing In the Ross Hull Contest and breaking any 
Australian VHF/UHF distance record. 

Receiving Section: 

1. Short-Wave Listeners in Australia and 
overseas may enter for the contest, but no 
transmitting station may enter. 

2. Contest times and logging of stations on 
each band are as for the transmitting sections. 
However, there Is no 48-hour sub-section. 

3. To count for points, logs will take the 
same form as for transmitting sections, but wili 
omit the serial number received. Logs must 
show the call sign of the station heard (not 
the station worked), the serial number sent by 
it. and the call sign of the station being 
worked. 

Scoring will be on the same basis as for 
transmitting stations, i.e.. on the distance be¬ 
tween the listener's station and the station 
heard. See examples given, it is not sufficient to 
log a station calling 'XQ.” 

4. A station heard may be logged only once 
per calendar day on each band for scoring 
purposes. 

5. Awards: Certificates wil be awarded to 
the highest scorer in VK and overseas contries. 

EXAMPLE OF TRANSMITTING LOG (Brisbone Station) 

Date/Time 
E.A.T 

Band 
MHz 

Power 
Emission 

Cali 
Sign 

RST/No 
Sent 

RST/No 
Rec’d 

Dist. 
Miles 

Points 
Claimed 

24th Dec. 
0110 . 52 A3(a>. SOW. VK7ZAI 59001 59004 1110 10 

0110 52 A3(a). SOW. VK4NG 58002 57051 330 10 

0230 144 A3. 150W. VK5ZK 56003 55043 990 25 

0235 144 A3. 150W. VK3ZJQ 45004 46021 850 25 

EXAMPLE OF RECEIVING LOG (Perth S.W.L.) 
4. Amateurs m:^ enter for any of the trans¬ 

mitting sections. The seven-day section winner 
is not eligible for the 48-hour award. 

5. Only one contact per band per station 
is ailowed each calendar day. 

6. Only one licensed amateur is permitted 
to operate any one station under the owner’s 
call sign. Should two or more operate any parti, 
cuiar station, each will be considered a con¬ 
testant and must submit a separate log under 
his own call sign. 

7. Entrants must operate within the terms 
of their licences. 

Date/Time 
E.A.T. 

Band 
MHz 

Call 
Heard 

RST/No 
Sent 

Station 
Called 

Dist. 
Miles 

Points 
Claimed 

2nd Jan. 
1000 52 VK5ZDX 59221 VK8KK 1330 10 

1025 52 VK2ZCF 58195 VK6ZAA 2040 20 

1100 432 VK6ZDS/6 57061 VJC6LK/6 60 25 

3rd Jan. 
0500 144 VH5ZHJ 44102 VK6ZCN 1330 50 

8. Cyphers: Before points may be claimed 
for a contact, serial numbers must be exchanged. 
The serial numbers of five or six figures will 
be,^ made up of the^ RS rtelephony) or RST 
(CW) report plus three figures commencing 
In the range of 001 to 999, for the first contact 
and will then increase fn value by one for 
each successive contact. When a contestant 
reaches 999 he will then commence again with 
001. 

9. Entries, must be set out as shown in the 
example, using only one side of the paper. 
Entries must be postmarked not later than 
February 9, 1970. and clearly marked "Ross 
Hull Contest” and addressed to: Federal Contest 
Manager, Box N1002, G.P.O.. Perth, W.A. 
6001. 

10. Scoring for all sections will be based on 
the attached table. Distances must be shown 
in the log entry as shown in the example. 
Failure to mafce this entry will invalidate the 
particular claim. Some typical distaiKes ere 
given in the attached table. 

SCORING TABLE 

Distance 52MHz 144MHz 432MHz 575MHz Higher 

Up to 25 miles 1 1 2 5 20 
26 to 50 miles 1 1 10 20 50 
51 to 100 miles 2 5 25 60 100 
101 to 200 miles 5 10 50 125 200 
201 to 300 miles 15 15 75 175 250 
301 to 500 miles 10 20 100 250 300 

501 to 1050 miles 5 25 200 300 350 
1051 to 1500 miles 10 50 250 350 400 
1501 to 2500 miles 20 100 300 450 500 
2501 to 3S0o miles 35 200 400 500 600 
3501 to 5000 miles SO 300 450 550 650 
5001 miles and over 100 400 500 600 700 

DISTANCE TABLE 
SYDNEY CANBERRA BRISBANE MELBOURNE HOBART ADELAIDE N. ZEAL. DARWIN PERTH 

SYDNEY 0 160 460 460 660 710 1300-1500 1950 2040 
CANBERRA 160 0 600 290 530 670 1300-1500 1930 1940 
BRISBANE 460 600 0 850 1110 990 1500-1700 1790 2240 
MELBOURNE 460 290 860 0 400 400 1500-1700 1930 1720 
HOBART 660 530 1110 400 0 710 1300-1500 2280 1880 
ADELAIDE 710 670 990 400 710 0 1900-2100 1620 1330 
NEW ZEALAND 1300-1500 1300-1500 1500-1700 1600-1700 1iCO-16uO 1900-2100 0 2550 3000-3200 
DARWIN 1950 1930 1790 1930 2280 1620 2550 0 1650 
PERTH 2040 1940 2240 1720 1880 1330 3000-3200 1650 0 

ELECTRONICS AustraHa, Noyember, 7969 185 



Tudor Radio 
L. E. CHAPMAN 
iSTAILISHID If40 

103 ENMORE ROAD, ENMORE, N.S.W. 
DU/MJB ei 1A11 NEW POSTAGE RATES PnUNE 51 •!01 I PLEASE ADD EXTRA 

Knobs long shaft, push on. Dozen $1.20 
Knobs for concentric shaft. Dozen $1.20 
250 mixed screws. BA, Whit., self-tapper 

bolts, nuts, etc. $1 bag plus 2Se post. 
Crystal microphones, good quality, ideal 

tape recorders, etc. $2.80* 
Transistor speaker transformers, single 

ended, 5 watt. $1.80. 
Pick up shielded Wire .. 20 cente yard. 
—-mttsss-^ 
MSP 8-inch dual cone .. .. $0.50 
MSP 12-inch dual cone .. .. $8.50 
MSP 7 X 5 15 ohm.$4.00 
MSP 31-inch 3 ohm.$2.00 
Rola 6 X 4 15 ohm.$3.50 
Rola 5 X 3 15 or 27 ohm .. .. $2.50 
Rola 5B 3 ohm.$2.00 
MSP 6 X 9 15 ohm.$5.00 
3-inch single cone 15 ohm .. .. $4.20 
6 X 4 33 ohm.$3.00 
MSP 20 Watt.$19.75 
MSP 12-inch 8 ohm. $8.50 
MSP 2-inch 15 ohm.$2.00 
MSP 8-inch dual cone, 8 ohm .. $6.50 
MSP 12-inch-3.5 ohm .. .. $6.00 
MSP 4-inch large magnet 

8 ohm .$230 
MSP 3-inch 150 ohm. $230 
MSP 3-inch 15 ohm.$3.00 
National 8-inch built-in tweeter 

and crossover network .. .. $14.75 
MSP Electro Dynamic, Sin, $4, or 6 x 9. 
MSP 6x215 oW $3. 
MSP 6x415 ohm. $3.50. 
Peak 6o7 16 cm Hi-Fi 

Dual Tone 6in.$730 
MSP 20-watt radial beam 12pqb $21.50 
Magnavox 8 ohm 4{n tweeter .. $2.50 
2 gang tuning condenser .. .. $1.00 
Peak H50 horn type tweeter .. $12 
MSP 8-inch speakers. $4 
Pioneer 15-inch 8 ohm 60 watt .. $40 
SPEAKER CABINETS complete with 
radial beam MSP 20 watt speaker and 
horn type tweeter with cross over net¬ 
work .$70 each 

Solid oiled teak 23i x 17 x 12. 
RADttterA^ST clK8sls""3rv"a¥i“in- 
cluding valves and speaker, $15*50. 
Size 101 X 3 X 5. 

SMALL 
m!M\ ^OANG 

TtJNlNO 
CONDENSERS 

Cornet, with direct driv* icbI. $1.7S 
TV IF STRIPS . ■■ $8 each. 
ERDLiSh 1’a?!I^ 'toTigle 
switch 75 cents. 

Ehjlish push-button oh/oft switches, 
75c each. Pack and post 10c* 

Peak d!^jd high compliance in 8 ohm 
speakers.$28 

stereo in oiled teak cabinets 31 watts 
per channel...$39 
POWER TRANSFORMERS 200 mil 
385 aside.$8 
Curled expanding shielded wire approx. 
7 yards.$1,50 

Miniature valve sockets 7 and 9 pin 
15 cents each. 

Speaker Crossover network Condensers 
2 MFD 60 cents. 

Philips IFT’s 455KC . 75c each 
Aerial and oscillator coils .. 50c each 
Scope solderins iron, standard; mini 
scope. Scope De Luxe. Vibra scope; 
National scope transformer. 
Transistor IFs, medium size, 75c each 
RECORD CHANGERS 
B.S.R. UA25 .$25.00 

PORTABLE PHILIPS RECORD 
PLAYER $7.75 6 VOLTS 

Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts ....$1.50 each 

LOOO to 3 and 15 ohms .. $135 each 
Transistor speaker chokes $1.50 each 

Here*s value in pots. 
Pots, single log and linear: 
3K, 71K, lOK, W.W., 20K, 25K, 50K, 

lOOK, 200K, 250K, 500K, 1 Meg, 
2 Meg. Dual Concentric Switch Pot 

$1.25 
Pots 25,000 dual ganged switch 

1.5 Meg. Dual Concentric .. $1.00 
Pots dual ganged lOK, 50c. 1 Meg. 

$1.25 
Pots concentric. lOOK -f- 50K. lOOK -f 

2iK, lOOK + lOK, 250K + 250K, 
500K + 500K, 1 Meg + 1 Meg, 
1 Meg -f- 500K. Various others 
2 Meg.50c each 

TAPE RECORDER CASE $7.00 
Tuning condensers 2 and 3 gang $1.00 

STEREO AMPLIFIER KIT SETS 
TU 10, 3.5 watt per channel .. $19 
TU 11, 3.5 watt per channel, has facili¬ 

ties for tape and microphone chan¬ 
nels .$23 

TU 12, 5 watt per channel .. $22.00 
TU 13, 5 watt per channel, with TU 11 

facilities .$27 
Each kit set includes valves and all 
components. Front face plate, if re- 
ouired, $1 extra. 
Single stage amplifier kit set: 
5 watt per channel .. .. .. $22.00 
Transistor ear plugs .. .. 3 for $1.00 
Tag strips, mixed types .. Dozen, 60c 
Switches, oak 4 position .. 50c each 

2 position .. .40c each 
1 and i AMP* FUSES $3.50 100. 

Din Plugs, 3 or 5 pin .. .. 50c each. 

PORTABLE RECORD PLAYERS 
Cost $42. $19.50 each. 

ELECTROSt 
3 in one 

250 415 
350 415 

10 350 415 
75 cents each. 

50 

METAL RECTIFIER, 150 watt, i amp, 
_ $1 each, _ 

All types $3.50 to $$6.04 plus post. 
TV aerial lead in.10c yard 
Tuning Condensers, 2 gang or 3 gang 

—$1 each. 
2 amp fuses .. .. $330 per 100 
Special, 12in speaker. 2 ohm Rola, $6.00 

pack and post, 75c. 
Transistor plastic outer case, 50c each 
Transistor carrying straps .. 20c each 
Stereo pick-up arms, wim Xtal, $6.00 ea. 
Metal rectifiers for battery and electric 

jportables .. .. 50c each, post 10c 
Pilot lamp holders .. .. 60c per doz. 
TV or cabinet castors .. 4 for $1.00 
100 Mixed Knobs including TV channel 
changers.$10.00 

240v AC Record Changers, stereo 
$21.50, Mono $20.00. Pack and post, 
N.S.W. $1.50, interstate $2.50. 

Gramophone motor and pick-up, 240v 
AC $11.50. Pack and post, N.S.W. 
$1.00, interstate $1.50. 

OA 70 diodes.40c ca. 
Morganite and IRC resistors. At least 

33 values. Suit transistors, radios, TV 
etc., $2.00 per 100. Pack and post, 25c. 

3, 5, and 10 Watt IRC wire wound 
resistors. Many values. 

20c each, 12 for $2.00 
100 mixed condensers, micas, ceramics, 

tubular. Fresh stock. 
$2.00. Pack and post 25c. 

50 -h 24, 350 vw + 100 mf 25 vw, 
75c each 

30, 30mf 300 vw 350vp .. 75c each 
Many others. Invaluable for service. 

2 meg. Lin Pots ..... .50c 
R.C.A. 7 INCH TAPE SPOOLS 75 cents 
ALPHA 200V AC i amp push-on 

switches, 30c each. Ideal for fridges. 
90 deg. Picture tube sockets 

25c each. 152 valve sockets, 25c each. 
Transistors AC127, 2N384, 2N217, 

2N218, OC71, OC75. 
$1.00 each. Post and pack 5c. 

THREE WATT AMPLIFIERS, 
complete with speaker. 

_NEW. $10.00._ 
Electros 1.8 X 0. 9 MF •— 20c each 

AUDIO TRANSFORMERS 
18-4294, 28-4536 .. .. 75 cents each 
PILOT LIGHTS, Plug in .. 10 cents 

SWITCH WAFERS 
20 cents each. 

3 USED TRADED-IN RECOitD 
CHANGERS 
New cartridges .. . $15.00 

NEW GRAMOPHONE MOTORS, 
For 4-speed Turntables .. $2.50 each 
TRANSISTOR speaker and Case, Plastic. 
5-inch speaker with plug and lead, $4 
each. Pack and Post 25 cents. 

Stereo Head Phones, good quality 
$9.75. 
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NEW VALVES 
12 AU7 
6SA7 . 
6BU8 . 
6M5 . 
6BM8 . 
1S5 . . 
1T4 .. 
6CJ6 . 
6L18 . 
ECL85 
SP61 . 
UU9 . 
12BE6 
6AU4 . 
6U9 .. 
6Y9 . . 
6X9 . . 
6AQ5 , 
1B3 . . 
1S2 . . 
5AS4 . 
6DQ6 . 
12AT7 
12Ax7 . 
6B8 . . 
6C H6 
6AU5 
6SL7 
6BW8 . 
6DC8 
6CIC6 
6V9 
6BH8 
35W4 . 
6BC8 
PCL81 
12AM8 
6DC8 
6BN4 . 
PCL 83 
12FX8A 
6DS8 . 
9U8 
ECH 42 
6ET6 . 
lARll 
6DJ8 
7FC7 .. 
UY 85 . 
12AQ5 . 
12AV6 
6BD7 .. 
6AM8 .. 
6AT6 .. 
ECH35 . 

$1.25 
$1.25 
$1.25 
$1.25 
$1.50 
$1.00 

.50 
$1.50 
$1.00 
$1.25 
$1.00 
$1.00 
$1.00 
$1.25 
$1.25 
$1M 
$1.25 
$1.25 
$1.50 
$1.50 
$1.25 
$1.50 
$1.25 
$1.75 
$1.25 

$2.50 
$1J5 

$2.00 
$1.50 
$1.25 
$1.50 
$1.25 
$1.25 
$2.50 
$1.50 
$1.50 
$1.50 
$1.25 

$r25 

$2.00 

SSJ7 .... 
6BH5 ... 
6D6 ... .. $2.00 
EL33A .. .. $2.00 
6B4 .... 
17Z3 .... .. $1.50 
QV04-7 . .. $2.00 
1954 ... .. $2.00 
12AX4 

G.T.B. .. $1.50 
9A8 .... .. $1.50 
6W6 .... .. $1^0 
6ACT .. .. —* 
12AN7 .. .. $1.25 
12AH8 . —- 
6ES6 . 
6N7 ... 
6DA6 .. _ 
6CJ6 ... .. $1.50 
6T8A ... 
UL84 ... .. $1.50 
EL81 ... .. $1.50 
EF39 ... 
6CH5 ... 
17 BFH . . $1.50 
6BX7 ... 
12FR8 .. .. $1.00 
6CK5 ... .. $1.25 
30AE3 .. .. $1.50 
6AH4 ... .. $1.25 
UCL82 .. .. $2.00 
6JN8 ... .. .$1.25 
EF41 ... .. .$1.50 
50EH$ .. . $1.50 
6CD8 ... .. .$1.25 
2525 ... . $1.50 
UF 41 .. .. $1.50 
7AN7 .. . $1.50 
UF 41 .. .. $1.50 
X148 ... 
EY86 ... . $1.50 
6BA8 ... .. $1.50 
PCC 85 . .. $1.50 
15A6 ... 
Z759 .... .. $1.50 
EY 51 . 
1U4 .... 
6DB5 ... 
PCF 80 . .. $1.25 
6S2 . .. $1.25 
23Z9 .... .. $1.50 
EF6 .... .. $1.25 
6AM5 .. .. $1.25 
EM85 ... .. $1.25 
EA50 ... . . $1.25 

TV IF COILS, IDEAL FOR COIL 
FORlVf ERS .. $1 dozen 

SPEAKER CABINETS 
13 X 61 ..$5.00 
10 X 6i X 41 .$3.50 
121 X 81 X 6 . $5.00 
Fuse holders.. 50 cents dozen 
Octal valve sockets .... 50 cents dozen 
Chokes 18 Henry 30 mil.$1.50 
MJS.P. 6tn SPEAKERS, 3 or 

150hm.$4.00 

TV PORTABLE voltage doubler power 
trans. C. Core. 240 volt 77V 1 amp. 6.3 
Volts 8 amps, $6. 

DIAL DRUMS, 5 inch, 31, 31 50c ea. 
NATIONAL SPEAKERS, 8 inch built-in 
Tweeter, Crossover network .. $14.75 
10 inch Bass, mid range Tweeter com- 
bined ...$32 
ELECTROS 20 MFD 200 P.V. — 20c 

TV POWER TRANSFORMER, $8. 
300 mil. Two 6.3 windings, 200 volt sec- 
ondary for Bridge Type Rectifier. 

50 M CHOKE $1. 
Pack and Post 30 cents 
Interstate 60 cents. 
300M Choke $2.50 

VOLTAGE' DOUBLER POWER 
TRANSFORMER. 200 mil 240 volt x 
105-110 secondary 6.3V 15 amp. . $8 

BATTERY SAVER, 6 or 9 volt DC 
lOOMA $8.50; 300 MA, $10.00. 

SPEAKER ENCLOSURE, complete 
with 8in M.S.P. dual-cone speaker, 8 or 
15 ohm.$15.80 
Cabinet without speaker.$10 

Cabinet size 16 x 10 x 8. 
TRANSISTOR EXTENSION 

CABINETS 
Complete with 5-inch speaker and lead. 

$3.50 

I 

INUOdll TV AI^IALS $1.60 
Pack and Post 25c. 

STEREO AMPLIFIER 10 watts per 
channel solid state AT6 Garrard record 
changer, oiled teak cabinet, complete 
unit...$125 
Same unit with Garrard 3000 changer. 

$115. 
TAPE recorder COtJNTERS $1.75 

POTS 
1 meg. Dual Ganged Log -   $1.25 
1 meg. Dual Ganged Lin .$1.25 
i meg. Switch Pot double pole 

log .   75c 

6 VOLT PILOT LIGHT, screw- 
in . ea. 10c 

RESIN CORE SOLDER 5 yards 75c 
H.M.V. TRANSISTOR AMPLIFIER 
AND SPEAKER 
9 volt . $15.00 
15 INCH M.S.P. SPEAKERS. 
Dual cone 8 ohm . $55.00 
AMPLIFIER OR TUNER CABINETS, 
oiled teak lOi x 5i x 3 .. .. $2 each 

Pack and Post, 30 cents. 
Interstate 60 cents. 

GOODMANS SPEAkER " 
Axiom 10 15 ohm 20 watt .. .. $20 
1000 UF 10 volt condensors 50 cents 
GOODMANS AXifeWlE 101 8 inch 
15 ohm. $12 

STEREO SPEAKER LEAD, 10 Cents yd. 

SPEAKER BOX, unpolished, suit Sin 
speaker $3.75. Pack and post 50 cents. 
2N 1108, 2N 1110, 2N 1111. Transis¬ 
tors .50 cents each 

GARRARD PLUG IN STEREO 
CARTRIDGE, $6.00 

ROBINSON SOLDERING 
IRONS, 30 WATT .$6.00 
40 watts . $6.00 
60 watts .$6.25 
2 ONLY TRADED-IN STEREO 
AMPLIFIERS. $18 each. 

31 watts per channel. 
CAR RADIO PUSH BUTTON 
TUNERS. .. .. $4.50 

Pack and Post 30c, interstate 60c. 

Pots 50 ohm switch .... 50 cents each. 
American or Japanese 2 pin power plugs 
rubber complete with 2t yards flex 50 
cents. Pack and post 10 cents._ 
MICROPHONFii MAGNETIC OR 
CRYSTAL ..  $1.75 
SPEAKER CABINET. 16 x 10 x 8, com¬ 
plete with 6 inch M.S.P. dual cone 
Speaker tweeter, 3 inch and Crossover 
network.$18.75 
MAGNAVOX 8 WR, 10 WR 

12 WR. Tweeter 3, 4 or 5 inch. 
Speaker Plugs, 4 pin . 15 cents 
Speaker Sodeets ..15 cents 
PUSH PULL AUDIO TRANSFORM¬ 
ERS 10,000 CT 15 ohm .. $3.00 each 
RADIOGRAM CHASSIS STEREO 
Complete with valves 31 watts per 
channel... .. $25 

TRANSISTOR DRIVE and OUTPUT 
TRANSFORMER 23 to 15 ohm. 75 
cents a pair._ 
MSP 6 inch dual MSP 3 inch 
cone — $5.50 each. tweeter — $3.75. 
MULLARD BOOKSHELF SPEAKER 
CABINETS, $10 each. 
STEREOGRAM CHASSIS. 5 watt per 

channel, complete except speakers. 
$35. 
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LAFAYETTE iu-nio 
Transistorised Communications Receiver 

2 FIELD EFFEa TRANSISTORS 

HA.600T $199.50 

10 Transistors 
7 Diodes I Zener Diode 

K RAUnC '^0-400 KC. 550-1600 KC (Broadcast Band). 
J DAni/iJ I.6A8 MC. 4.8-14.6 MC. 10.5-30 MC. 

This new receiver. Model HA-600, combines the latest solid state elec¬ 
tronics with attractive modern appearance to achieve a superb blend of 
performance and style. Advanced circuitry utilises two Field Effect Tran¬ 
sistors in the mixer and oscillator stages to assure high sensitivity with 
lowest noise factor. 10 Transistors, 7 Diodes plus 1 ^ner Diode com¬ 
plement the F.E.T.’s to provide top performance with exceptional stability. 
Series Gate noise limiter and automatic volume control provide efficient 
noise and audio blasting suppression. Built-in variable BFO permits clear 
reception of code and single sideband signals. Continuous electrical band- 
spread calibrated for amateur bands 80 to 10 metres facilitates tuning. 

• Operates from 12 volts DC (negative ground) or 220-240 volts 50 cps. 
(17 watts). 

• Two Mechanical Filters for Ex¬ 
ceptional Selectivity. 

• Product Detector for SSB/CW. 
• Huge Edge Illuminated Slide 

Rule Dial with “S” Meter. 

• Electrical Bandspread Calibra¬ 
ted on Amateur Bands 80 to 
10 metres. 

• Engineered by Lafayette to 
their highest quality standards. 

SPECIFICATIONS: Sensitivity: 1 uV at lOdb signal to noise ratio. 
Selectivity: -f or — 2 KC at 6 db down -f- or — 6KC at 60 db down. 
Intermediate Frequency: 455 KC. BFO Frequency: 455 KC + or — 
2.5 KC. Antenna Impedance: 50-400 ohms. Audio Power Output: 3 
Watts at 4 ohms. Speaker Impedance: 4, 8 and 500 ohms. Headphone 
Impedance: 8 ohms. CONTROLS: Function, BFO. Volume, Band Selec¬ 
tor, RF Gain, Antenna Trimmer. 

L AFATETTE ELECTRONICS 
Division of Electron Tube 
Distributors Pty. Ltd. 

Ail mail enquiries and orders to: 

ViaORIAN UlES CENTRE 
AND HEAD OFFICE, 
94 HIGH STREET, ST. KILDA, 
VIC., 3182. Ph. 94-6036 

LAFAYETTE Communications receivers are 
also available from: 

RADIO HOUSE PTY. LTD., 306 Pitt Street. 
6 Royal Arcade, 760 George Street, 
Sydney. N.S.W. 2000. 

TISCO AGENCIES, Overend and Hampton 
Streets, Woolloongabba, Q'land 4102. 

Paul Lorentson, Westlakes Radio Club. 
Credit 

Phillip Connolly, Penrith High School, 
Pass 

Earl Conning, Arthur Phillip High 
School, Credit 

Stuart Brown. Arthur Phillip High School, 

Phillip John Cheetham, Arthur Phillip 
Hi^ School,Credit 

Frank Collini, Marcellin College, Rand- 
wick.Credit 

Peter Connolly. Marcellin College, Rand- 
wick, Credit 

Ross Tester, Cowra High School, Credit 
Roger Foote, Cowra Hkh School, Pass 
GeorM Pangas. Cowra High School, Pass 

^raes, Arthur PhiUip School. 

Panytos Tsambos. Arthur Phillip High 
School, Pass 

Michael Latta, Arthur Phillip High School, 
Pass 

Li^ Aanenaen, Arthur PhiUip High 
School, Pass 

Marcellin College Radio Club 
Randwick 

At present there are 20 very keen and 
active members of this club. The leader 
is Peter Vernon, a sixth form student 
who has his full callsign, VK2BPV. Peter 
demonstrated amateur radio to many of 
the members and gave them their first ex¬ 
perience of going on the air. When he 
operated his station portable at the school, 
seventeen contacts were made in all, two 
of them being with Czechoslovakian ama¬ 
teur stations. 

Present plans of club members are to 
complete a six-metre unit to enable them 
to join in the lunch time school nets 
on 53.866MHz. 

The names of two members of the 
club, Peter Connolly, and Frank Cellini, 
appear in the list of successful candidates 
for the Y.R.S. Elementary Certificate in¬ 
cluded in these notes. 

VICTORIA 
The Camberwell Grammar School 

Radio Club has been praised by the Y.R.S. 
Supervisor in Victoria for the high stand¬ 
ard attained by club members m recent 
Examinations for Y.R.S. Certificates. The 
club now has a tally of 15 certificates 
in the various grades. Three members will 
be attempting the Senior Certificate exam 
in November. The average marks gained 
in the exams to date is 84 per cent. 

With two licensed members in the 
club, Chris Holliday. VK3JU, and Mike 
Goode, VK3ZYY, the club station is 
active on the HF and VHF bands. To 
date more than 150 contacts have been 
made. The third member of the club 
to sit for the A.O.C.P. Exam, Tim 
Robinson, is eagerly awaiting the results 
of the August exam. 

SOUTH AUSTRALIA 
During the school holidays, a display 

of communication equipment in the Ade¬ 
laide Town Hall provided the opportunitv 
for the South Australian Division of 
the W.I.A. to show some of the aspects 
of amateur radio, including that oi the 
Youth Radio Scheme. 

With the aid of the Elizabeth Ama¬ 
teur Radio Club, a display was set up 
showing examples of practical projects 
by club members, lesson material, note¬ 
books, etc. Many of the young visitors, 
fuid some not so young, showed great 
interest in the official W.I.A. station 
VK5WI which was operating from the 
hall. 

pie display, organised by the Crippled 
Children’s Association to publicise uieir 
annual fund-raising appeal, also included 
exhibits of communication equipment used 
by the Fire Brigade, Police, Emergency 
Fire Services and others. 

Two members of the Elizabeth Ama¬ 
teur Radio Club were successful at a recent 
examination for the Y.R.S. Intermediate 
Certificate. Paul Philbrook gained Hon¬ 
ours and Paul Clemence a Credit. Q 
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LISTENING AROUND 
THE WORLD 

The Ideal Reception Report 
After a survey of international short-wave stations, the 
European DX Council recently made its findings known on 
what short-wave stations want to receive from their listeners. 

by Arthur Cushen 

At the recent European DX Council 
meeting at Halmstad m Sweden, I was 
one of a panel which discussed the recep¬ 
tion report and the basic items which are 
needed to prove the reception of a station 
by a distant listener. These findings were 
based on a survey conducted around the 
world. Answers to the questicmnaire were 
submitted by 21 stations. From the replies 
received the 10 basic items necessary in 
a rei^rt were found. 

It is not necessary to mention the wave¬ 
length fin meters) when the frequency is 
reported ^ Km). All larger stations 
know the SINPO code, so it is not neces¬ 
sary to explain this on the report. Exact 
and thorough information on any inter¬ 
ference heard is essential to the stations. 
If i^ssible the interfering stations should 
be identified and their frequency and the 
influence on the reception quality given. 
Do not bother to report your local weather 
as the reception conditions are mainly 
governed by the ionosphere. 

All of the stations agreed on these 
minimum requirements: 

1. Name and addreM of sender clearly 
written. 

2. Name of the station reported. 
3. Frequency in KHz (or KC). 
4. Date, and time in GMT. 
5. Language of the program. 
6. Program details from at least IS 

minutes of listening. 
7. Reception quality in SINPO. 
8. Interference description. 
9. Type of receiver. 

10. Type of antenna. 
It should be noted that the above results 

are valid for r^orts to stations with a 
foreign service, while home service 
stations, including those in Latin America, 
may not have the same interests in recep¬ 
tion reports. 

THE SINPO CODE 
Much controversy is caused by the use 

of the SINPO code. 
You can’t be interested in DXing for 

very long, says an item in a recent issue 
of “Contact,” before you will make the 
acquaintance of the SINPO code — the 
group of five figures, which is generally 
to be found in a DX bulletin, summaris¬ 
ing the quality of reception of some 
station or other. The code is an almost 
universal way of indicating to a radio 
station, or other DXers, the way in which 
you heard a broadcast. It causes a great 
deal of discussion wherever DXers meet, 
but often DXers are not too clear about 
the way in which it should be used. 

The word SINPO is derived from the 
initial letters of the five factors which 
iimiiiimiitiiiMiiiiiiiiiiiiuiiiiiiuiiiiiiiitiiitiiHiiiniiMiiiiiiiiHiiiiiniiiiiiiiiiuii 

Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver- 
cargUI, N.Z. All times are GMT. Add 
8 hours for Perth, 10 hours for Sydney 

12 hours for Wellington. 

you are measuring in your report. “S” 
stands for signal strength; “I” for inter¬ 
ference; “N” for noise; “P” for propaga¬ 
tion disturbance; and “O” for the overall 
merit of reception. 

The scheme of the code is that we 
report each of the five factors in one 
figure only, which runs from 1 to 5. The 
designation 5 represents the best possible 
conditions of reception, while designation 
1 means that reception was virtually im¬ 
possible. However, in practice, there is 
more to it than that, so let us look at the 
various factors in turn. 

In arriving at the rating we give “S,” 
it is very important to remember that it 
is the signal strength which is being re¬ 
ported and not the amount of noise which 
IS coming out of the loudspeaker. I find 
It useful in assessing this quality to think 
of “S5” as being the report for the 
strongest local station I can hear and 
“SI” as being the report for the very 
weakest station 1 can hear on a clear 
channel—one that is just barely audible. 
Then “S2” indicates the weak station, 
“S3” the average one, and “S4” the very 
good signal. 

Next let us look at “I,” “N,” and 
“P” together—^these items, interference, 
noise and propagation disturbances are all 
factors which lead to deterioration of a 
signal from the point of listening pleasure. 
In assessing these, we take “5” in each 
case as representing the rare event of a 
received signal not being affected at all, 
whereas “1” represents deterioration so 
obvious that you will certainly classify it 
as very severe. The figures, “4,” “3,” 
“2” then represent increasing. severity of 
the particular factor between the extremes 
of “absent” and “very severe.” Some 
DXers get a bit confused between the 
exact meaning of “I,” “N,” “P” —“I” 
means interference from another radio 
station; “N” represents noise whether 
originating from your neighbour with an 
insuppressed electric drill or from static 
noise from a thunderstorm or from any 
source whatsoever; “P” stands for propa¬ 
gation disturbance, and represents fading 
and distortion of all kinds which are 
attributable to the behaviour of the signal 
being transmitted. 

That leaves us with “O” for the overall 
merit of the signal. This is the listener’s 
own subjective assessment of the extent 
to which the signal is capable of being 
understood and enjoyed. Of course, it rep¬ 
resents to a great degree a summing-up of 
the four factors which have gone before, 
and “05” stands for reception which is 
well up to the quality of a very powerful 
local station under good conditions, 
whilst “01” means that overall quality 
was very poor indeed. Between these two 
extremes, “04” will mean very good DX 
reception, ”03” the sort of overall merit 
which in tolerable and “02” that the 
quality was poor but mainly readable. 

The great thing that the DXer who is 
not familiar with the SINPO code must 
avoid is spreading the figure 5 all over 
the ratings. If you stop to think for a 
moment you will realise that it is very 
seldom that any DX si^al is as strong 
as that from your local hi^-power domes¬ 
tic service station. The best rating that 
you can give to that local station is “S5” 
so a short-wave station ^ting “S5” will 
be rare. The same consideration applies 
to reports of “I,” “N,” “P”—when did 
you fast hear a short-wave station which 
did not suffer from some kind of inter¬ 
ference noise or fading? With the increas¬ 
ed use of the short-wave broadcasting 
bands, the exclusive use of a channel is 
a rarity, so heterodynes and “splash” 
interference from an adjacent channel are 
commonplace. It is an unfortunate fact 
that ail SW broadcasting is prone to fad¬ 
ing and other kinds of disturbance. So, if 
you are thinking of awarding a “5” for 
any factor, I suggest that you ask your¬ 
self whether the signal is really as strong 
as a “local’l and absolutely clear of inter¬ 
ference, noise or fading—^if there is the 
slightest doubt, then a “4” is the true 
rating. By all means mention in a report 
that you nearly gave a “5.” 

HCJB’S NEW OUTLETS 
Station HCJB in (^ito, Ecuador, has 

been observed at our listening post using 
two new frequencies in an expanded 
service at 0700GMT. This program in the 
past has been beamed to die South Pacific, 
but is now also on the air for listeners in 
North America and Europe. 

The frequency of 9710KHz has been 
heard with a gospel program in the Dutch 
language at OfiOOGMT and in Spanish at 
0630GMT. English programs commence on 
this frequency at 0700 and are heard as 
well on another new frequency, 11735KHz. 
The best si^al from HCJB is on the 
frequencies beamed to the Pacific, 11920, 
9745, and 6050KHz. At 1930GMT HCJB 
21^0J&^^ 13-metre band frequency of 

HCJB’s DX Party Line is now broad¬ 
cast on new frequencies as follows: 

GMT 
Tuesday 

KHz 
0230 15255, 11915, 11755 

9745, 9710 
1930 15415, 17880, 21460 

0930 
Wednesday 

6050, 9745, 11920 
The transmission at 0230GMT is beam¬ 

ed to North and South America, at 
1930GMT to Europe and India, and at 
0930GMT to Australia, New Zealand and 
Europe. 

THE VOICE OF THE PHILIPPINES 
A verification has been received by 

Mervyn Branks, Invercargill, N.Z., which 
gives details of this new station, reported 
in our last issue. From July 1 the 
Government of the Philippines took over 
the facilities of the Voice of America at 
Malolos, and is using the station on both 
medium and short-wave. 

The medium^ave station on 920KHz 
uses the power of 50KW, and is on the 
air 2100-1600G.MX 

The short-wave stations are on the air 
2200-0200 and 0900-1400GMT and the 
frequencies and powers are as follows: 

KHz KW 
9555 7.5 
9580 50 

11950 50 
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NEW RANGE OF RESISTORS 
(ONDENSERS AND POTENnOMETERS 

The resistors are mainly l.R.C and Morganite and are in 
a wide range of values from 100 ohms to 3 meg. in h 
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 popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 
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. 

FRiE With each lot of resistors, condensers or pots, 
we will supply one new valve. Type 6070, 1T4, 
6K70, or ^50T. 

LEADER SIONAL GENERATOR LS611 
240V A.C. operated, 6-band 120KC to 
390 Megs. Provision for crystal. 
Post N.S.W., 75c; Interstate, $1,25. $32 

NEW TRANSISTOR 8 KIT SET 
SPECIAL PURCHASE ENABLES US TO OFFER THIS KIT SET AT 
$24»00 ^ Complete kit of parts with circuit 
^ and full instructions. 

^ Eight transistors. 
# Magnavox 5X3 speaker gives excel¬ 

lent fidelity. 
# High sensitivity, suitable for city or 

country use. 
• Heavy duty battery for economical 

operation. 
• Modern design, plastic cabinet with 

gold trim. 
0 Dial calibrated for all States. 

DIMENSIONS • Available in Colours of off-white, 
9” x 5” X 3** deep black. 

^Post N.S.W., $1.25: Interstate, $1.75. 

New Elecirolyllc Condensers 
These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing: 3 86mfd 
300 V.W., 2 32 mfd. 300 V.W., 1 25 mfd. 450 V.W. and 
6 low voltage electrolytics. $2J0. 

Post and packing 20c extra. 

NEW IMPORTED 4'^ P.M. SPEAKERS 
Available with a 4 or 16 ohm voice coil. $2.00. 

Post and packing 30c extra. 

NEW ENGLISH & AMERICAN 
TRANSISTORS AT i LIST PRICE 

PACKET OF 12 FOR $3.00 
Ideal for the experimenter and service man. Each packet 
of 12 contains 3 each of the following types. 
Mazda XA 101. Equivalent..OC45 
Texas 2N1108. Equivalent.OC44 
Texas 2N111L Equivalent.  OC75 
Texas 2N1110. Equivalent.CX^45 

Post and packing 25c extra. 

NEW 240V ELECTRIC MOTORS 
3300 R.P.M. Size 3i*’ x 
24” X 34”. including 
spindle. 

M $2.75 
|l>>^ 

plus 60c postage 

50UD STATE GUITAR AMR. 
Here is a fully solid state guitar amplifier rated at a 
nominal 50 watts continuous power. Featuring two totally 
independent tone control channels and tremolo facility, 
the amplifier offers unique flexibility in a light and com¬ 
pact unit. (Featured in July-August issue Electronics Aust.) 

Complete kit of parts to Elec¬ 
tronics Aust. speciheations sup¬ 
plied with foot control switch 
and lead for remote tremolo. 
Cabinet finished in black vinyl 
and control panel in black and 
silver with matching knobs. 

COMPLETE KIT OF PARTS 

$98.00 

COMPLETE UNIT 
WIRED and TESTED 

$114.00 
USED HIGH-SPEED 24aV. AC/DC MOTORS 

These 240V A.C. or D.C. motors are 1/8 H.P. with a 
speed of 7,000 r.p.m, and are ideal for small drills, 
grinders, etc. Dimensions: 54in x 34in, with 5/1 Gin 
spindle.$3.75 
Postage N.S.W., 50c; Interstate, 85c. 

NEW 25 
P.A. AMPLIFIERS 

$it.00 
These amplifiers are suitable for installation in clubs, 
schools, restaurants, factories, etc. Wherever the ampli¬ 
fication of speech or music is required. 

SPECIFICATIONS 
Nominal power 25 watts • Inputs two microphone and 
pickhp radio with separate controls and mixing facilities 
S Tone control. • Microphone sensitivity 6MV, pick-up 
or radio 150MV. Frequency response 30 to 18,000 
C.F.S. ^ Output impedance Line output (100, 166. 250, 
500 ohms) or can be supplied with V.C. output (2, 3, 7, 
8, 15 ohms). # Dimensions llin x 6in x 8in. weight 25W 
231b. Freight extra. 

ROTARY SWITCHES 
Single Bank 11 x 1, 4 x 
2, 3 X 3 69c. Single Bank 
2x1, 35c. Two Bank 3 x 
3 $1.20. 
Rocket Switches D.P.D.T. 

55c 
Rocket Switches S.P.D.T. 

45c 

A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 
Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts including transistors. P.C. 
board and resistors and condensers. 

Circuit and full details supplied. 
Stereo Kit $12.00. 
Mono Kit $6.50 

240V Power Supply $7.00. wBbmmk 
NEW MIDQET POWER TRANS. $3.75 
40mA prim., 240v. Sec 225 x 225 with 6.3v Fil. 
Winding. 30mA 240v. Prim. Fil. Winding. 

Postage: N.S.W., 25c; Interstate, 45c. 
150 X 150v. Sec. with 6.3v. 

Postage: N.S.W., 35c; Interstate, 60c. $3.75 

NEW AMERICAN TWIN TELESCOPE TV AERIAL. 
Extends to 36in, each section can be used singly for car 
or portable $1.50. Post 20c. SINGLE TELESCOPIC 
Aerial, 12in extends to 33in. 60 cents. Post 10c. 

NATIONAL RADIO SUPPLIES 
332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 
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The verification came in the form of a 
letter from the National Media Publicity 
Section of the Philippine Government. The 
use of the Malolos station has been given 
to the Philipi>ine Government^ as the 
Voice of America is now using the high- 
powered station at Tinang. 

POINT-TO-POINT RECEPTION 
From time to time readers have asked 

for the inclusion of material concerning 
point-to-point radio stations. In our 
opinion, listening to material from such 
stations runs close to contraveni^ radio 
regulations, as Australian and N.Z. radio 
licences ^>ecify that this type of material 
is confidential, and should not be passed 
on. Reports to the stations concerned will 
accordingly not be verified. 

Recently, the Swiss Broadcasting 
Corporation gave this item a good look 
over, and concluded that listeners should 
be persuaded not to write to these stations. 
In any case, there are large numbers of 
short-wave and medium-wave stations 
capable of being received, which value 
reports from listeners. The radio regula¬ 
tions say that if someone picks up a point- 
to-point transmission they must not make 
use of its content either personally or by 
passing it on to another person. Most of 
the point-to-point stations belong to 
Government agencies such as the Post 
Office and Post and Telegraph authorities, 
and do not want r^rts. Some 
stations do distribute QSL cards; for 
example, the Swiss Telephone and 
Telegraph Service does acknowledge 
reports, but is not keen in doing so. 

To counter this type of report the 
Swiss PTT has recently come up with 
the announcement “Tms is a point-to- 
point communication, and not a broad¬ 
casting service’* to deter listeners from 
sending reports to the station. Firstly, the 
station says, they are of no use, they 
know exactly how reception conditions 
are from their distant customers; and 
secondly, the station is unwilling to verify, 
as some of the material involved is 
confidential. 

B.B.C. USES KHx 
In the September issue, reference was 

made to the Voice of America still using 
kilocycles, and this is one of the few 
remaining International short - wave 
stations to continue to use this frequency 
reference. ^ 

On September 7 the B.B.C. switched to 
the use of MHz and KHz for its micro¬ 
phone announcements. In recent months 
the B.B.C. has been using the MHz and 
KHz style in its frequency schedules and 
other material in printed form, and feels 
that the short-wave audience is now well 
enough informed on this matter not to be 
confused by the use of this frequency 
reference on the air. 

NEW ENGLISH BROADCASTS 
Two countries have recently commenced 

English broadcasts for the first time. They 
are Saudi Arabia and Tunisia. Bryan 
Clark, Wellington, N.Z., reports the re¬ 
ception of Jeddah, Saudi Arabia, with an 
English program from 0430 to 0530GMT. 
Ihe station is using 11855KHz, and has 
news in English at 0445GMT. 

Radio Tunisia has been heard with an 
English news bulletin at 0643GMT when 
using 11900KHZ. The broadcasts from 
Tunisia for local consumption are all in 
Arabic and can be heard from 0600 to 
0700 and again from 1700 to 2300GMT. 
An additional frequency of 11970KHz has 
also been heard carrymg these programs. 

STATIONS DO VERIFY 
In the June issue we listed a number 

of stations which are not regular veri¬ 
fiers to reports from shorbwave listeners. 
This has resulted in some comment about 
some of the stations listed. 

Chris Davis, Featherston, N.Z., says that 
he has reported Radio America at Lima, 
Peru. This station has verified his report 
of a recent date in 19 days. The veri¬ 
fication was in the form oi a personal 
letter, and it listed date, time and fre¬ 
quency. 

Miss Ann Nevback, Fremantle, W.A., 

NEW SCHEDULES OPERATING 
RADIO KUWAIT 

A verification we have received from the Kuwait Broadcasting Service, P.O. 
Box 397, Kuwait, lists the following schedule. 

GMT KHz KW Language 
0225-2100 1343 200 Arabic 
0400-1500 9520 50 Arabic 
0400-0600 4967 10 English 
0400-0600 15370 250 English 
1600-1900 15343 250 English 
0900-1100 21590 250 Arabic 
1300-1905 21685 250 Arabic 

RADIO Fill SCHEDULE 
The Fiji Broadcasting Commission in Suva, has recently introduced an 

additional medium-wave frequency, which has resulted in some program 
changes. The present transmissm schedule is: 

EngUdb 
GMT KHz Location 

1800-1030 360 Suva 
1800-1030 1320 Lautoka 
1800-2115 3230 Suva 
0345-1030 3230 Suva 
2115-0345 6005 Suva 

GMT 
1800-1030 
1800-1030 
1800-1030 
1800-1030 
1800-2130 
0330-1030 
2130-0330 

Fiilan Hindi 
KHz 

710 
890 
930 

1470 
3284 
3284 
5955 

Location 
Suva 

Lautoka 
Sigatoka 
Raldraki 

Suva 
Suva 
Suva 

Note: programs from Sigatoka and Rakiraki carry services in English at 
times. A program is on the air in English, 2000-2400GMT on Saturday, on 
840 and 4756KHz. 

Calls have been assigned to the short-wave stations as follows: VRH8 
(3230), VRM9 (3284), VRH4 (4756), VRH6 (5953) and VRH7 (6005). 
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reports verification in 1963 from Radiodi- 
fusora, Venezuela. The station call was 
YVKB and it was operating on 4890KHz. 
Our own verification from YVKB is in 
the form of a card and was issued by 
the station in 1949. 

RADIO CLUB RETIMED 
The B.B.C. World Radio Club program 

has been retimed for reception in the 
Pacific area, and is now heard on Sunday 
at 0815GMT, instead of 0930GM'r as 
previously. The best reception is on 7150, 
9640, 11955 and l5070KHz. 

This program provides technical infor¬ 
mation for short-wave enthusiasts in 
language comprehensible to non-technical 
listeners. Membership/is open to all who 
write in with a problem, question, or sug¬ 
gestion about snort-wave oroadcasting to 
World Radio Club, B.B.C. Bush House, 
London WC2. 

V.OJi., TWANG 
The Voice of America recently com¬ 

menced to operate from its new relay 
station at Tinang, in the Philippines. 
The station will eventually consist of ten 
250KW transmitters broadcasting on short¬ 
wave. The present transmission schedule 
of the three 250KW transmitters now in 
operation is as follows: 

GMT KHz 
0830-1700 9665 
1000-1700 11965 
0800-1700 13105 

The Voice of America has also under 
construction a new relay station at Kavala, 
in Greece. This will have 10 250KW 
transmitters and 22 diplexed curtahi an¬ 
tennas for improved coverage of East 
Eurc^, Central U.S.S.R., the Middle East, 
South Asia and North Africa. In addition, 
the Kavala station will have a 150KW 
medium-wave transmitter for improved 
coverage of the Balkans and Southern 
Ukraine. 

RADIO SUDAN 
The present schedule of Radio Sudan 

as reported in “World Bulletin’’ shows 
that they are using the new slog^ of 
“The Broadcasting ^rvice of the l^mo- 
cratic Republic of the Sudan.” Programs 

are in Arabic and are as follows: 
GMT KHz 
0400-2200 764. 961, 4994, 7200, 11835, 

. 157§9 
1600-1900 4994, 15789 

The second transmission is beamed for 
the Southern Provinces. 

SUNSPOTS DECLINE 
The sunspot count has shown a steady 

decline! over the past six months accord¬ 
ing to a report from Switzerland, from 
the observatory at Zurich, and its stations 
in Locarno and Arosa. The predictions 
of the' smoothed monthly sunspot count 
are as follows: 

August 96, Swtember 9A October 92, 
November 90, December 88, January 87. 

RECENT VERIFICATIONS 
ISLE OF MAN: Our verification from 

the Isle of Man came in the form of a 
white card with station details on one 
side and the address on the other. The 
station uses the slogan “Manx Radio” and 
it is the only local radio station licensed 
for commercial broadcasting in the British 
Isles. The station operates on 1295KHz 
during daylight hours and on 1594KHz 
during darkness. The program is carried 
on 89MHz, using FM. The present 
schedule is 0600-1900GMT. The power of 
the transmitter is 2KW, but the aerial 
pattern is such that less than 200 watts 
is radiated towards Wales. The address of 
the station is P.O. Box 22, Douglas, Isle 
of Man. 

SPAIN: Our verification from Radio 
Zaragoza which oMrates on 872KHz on 
medium-wave was in the form of a letter 
and pennant. The station has the call-sign 
of EAJ-101. The power of the station is 
20KW, and the address is Avenida Marina 
Moreno 21, Zaragoza, Spain. 

COSTA RICA: Our reception of station 
TIQ “Radio Casino,” reported in a recent 
issue as using 5953KHZ and heard with 
English at 0500GMT, has resulted in a 
verification card and pennant. The card 
gives the power of the station as IKW 
and says they use an inverted V aerial. 
The station is located at Puerto Limon and 
has the mailing address Apartado 287. 
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FLASHES FROM 

EVERYWHERE 

EUROPE 
BELGIUM: The English program called 

''Belgium Speaking" is broadcast at 
2205-2215GMT on 9550, 9660 and 1175- 
K-Hz. The program is repeated at 
0050-0100 on 6125, 9660 and 11715- 
KHz. The frequency of 9660KHz is a 
new one for Brussels. 

SWEDEN: The program "Sweden Calling 
DXers" is received well on 15105KHz 
on Tuesday at 12450MT. Two other 
broadcasts are also well received when 
Stockholm uses 11910KHz, These trans¬ 
missions are heard at 2100 and 2300- 
GMT when programs are beamed to 
the Far East The Russian service from 
Radio Sweden can be heard on 11965- 
KHz from 0830 to 0900GMT at good 
level though some jamming is evident. 

AFRICA 
ANGOLA: "World Bulletin" repwts that 

the regional station at Serpa Pinto has 
bee observed to close at 1930GMT on 
4880KHZ. The station has been carrying 
the programs of the "Voice of Angola. 
Radio Diamang, Dundo, now opens at 
1630GMT on 4770 and 9615KHz. Tliis 
sign-on time is 90 minutes earlier than 
previously. 

CONGO (Democratic): Radio Kinshasa 
has been observed on 11720KHz using 
lOKW from 0400 to llOOGMT, after 
which they switch frequency to 11795- 
KHz. Tbe program continues on this 
channel to 1300GMT. The full 
frequency list used for the period 
0400-1300GMT is 838, 1338 on med¬ 
ium - wave, and 4880, 7115, 9775, and 
15245KHZ. Radio Bukavu, on 4839- 
KHz now has a transmission from 
0400 to 0630GMT for morning 
reception in the area. 

CONGO (Republic): O.R.T.F. at Brazza¬ 
ville now has a new 90-minute trans¬ 
mission in English from 0500 to 0630- 
GMT. The frequencies used are 11970 
and 15445KHZ. The program in French, 
0500 to 0810GMT, is now on 3232, 
4795, 5970, 7105, 9730, 11725, 15190 
and 21500KHZ. The program on Sun¬ 
day is extended to llOOGMT on these 
frequencies. The local program from 
Brazzaville is on the air at 0430GMT 
and announces as 6115, 4765KHz on 
short-wave and 1475KHz on medium- 
wave. 

ASIA 
U^JSJR.: Radio Tashkent, Uzbekistan, has 

forwarded its latest program schedule 
for its broadcasts in English. The station 
is on the air 1200-1230GMT and the 
second program is 1400-1430GMT. Two 
frequencies are used, 9600 and 11925- 
KHz. Radio Tashkent is conducting a 
quiz program based on the Life of 
Lenin. 

BURMA: Burma Broadcasting System, at 
Rangoon, is now using the recently 
tested frequency of 9730KHz and this 
channel has replaced 6035KHz. The 
program on this channel is on the air 
0230-0730GMT, the last 30 minutes 
being in English. 

VIONGOLIA; Radio Ulam Bator has 
issued a schedule showing that English 
is now broadcast 1220-1250GMT on 
9540KHZ and 7540KHz, and that the 
service at 2200-2230GMT is on 11850 
and 11810KHZ, 
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HOW TO STOP SMOKING 
Quickly and Easily! 

"ONLY ARAL 
PROVED 

^ NO WILL-POWER! 
^ NO EFFORT! 

NO TENSION! 
|★N0NKVES! 
Apal Is an imitation cigarette cleverly devetop- 
ed and perfected in the laboratories of the 
Health Culture Company after many years of 
research. You never light Apal. You simply 
but It In your mouth v>rhen you feel you want 
a smoke. It has a cool, soothing taste and 
will take away the craving instantlyl It is per¬ 
fectly harmless and is NOT habit forming. 

FREE BOOK COUPON 
The Apal Company, Dept. E3. 

109-119 Liverpool St.. Sydney. N.S.W. 

Please send me THE TRUTH ABOUT SMOKING without any 
obligation. I enclose Sc stamp for postage. 

SUCCESSFUL" 
*‘l can honestly say that i have now lost 
the craving for cigarettes. I smoked 3S 
a day at one time, and only your Apal 
has proved successful. I'm saving more 
and feeling better! Thank you so much 
for your ‘great little cigarette.' Should 
this letter be of use to you, you have 
my permission to use It."—Joe Walton, 
63, Fecitt Brow. Blackburn, Lancs. 

'Apal The Only Way' 
"... I might add that Apal is without 
doubt a life saver and the only REAL 
way to cure the smoking habit."—Mr 
Roy P. Douglas, London. 

"ARAL MOST 
SUCCESSFUL, EASIEST" 
“After using several methods to stop 
smoking. I found that the Apal was 
the most successful and easiest way. 
the beauty of it is that it is always 
availabie should the urge to smoke arise 
again. If you cart to use this for adver¬ 
tising purposes you can orint my name 
and address, too. I will back it up."-— 
Mr J. B. Shave. 70 Elmes Road. Moor- 
down, Bournemouth. Hants. 

HUNDREDS OF LETTERS 
Now you can positively finally stop 
smoking FOREVER without effort. Never 
again need you burn money and risk 
your health. Thousands upon thousands 
have already given up smoking FOR¬ 
EVER with the aid of an amazing new 
anti-smoking aid called APAL. Every 
week hundreds of letters of testimony 
pour Into the Bedford headquarters of 
Apal. Smokers of 40. 50. 60 a day. 
smokers for 30 or 40 years, have stop¬ 
ped smoking in 24 HOURS without any 
effort or ill effectst 

PROOF! At: 
unsolicited letters ore in 
our files in Sydney ond eon 
E>e inspected on request 
"HIGHLY RECOMMENOBD*' 

"You have been highly recommended 
to me by a few of my workmates who 
have stopped smoking by the use of 
your product." 

Mr R.W.L., Balgownie. N.S.W. 

"WONDERFUL TREATMBNT" 
"I am writing this to let you know 

how Pleased I am to stop smoking with 
the aid of Apal . . thank you for 
your wonderful treatment." 

Mr N.P., Lae. T.P.N.G. 
"100% BETTER" 

"Thanks to your wonderful treatment 
I feel 100% better In health, as well 
as my pocket." 

Mr N.L.. Oookie Agricultural 

"WORKED WONDERS" 
"i am writing to let you know that 

your Apal worked wonders on me. I 
have only had it two days and have 
completely given smoking away." 

Mr F.W.A.. Mount Dutton. S.A. 

Name (Mr, Mrs, Miss) 

(BLOCK LETTERS) . . . . 

Full Address . 

E.L.1 /II /69 
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NORTH VIETNAM: Bob Padula of Mel¬ 
bourne reports a recent schedule to 
hand from the “Voice of Vietnam” at 
Hanoi. English broadcasts are now 
listed as being on the air at 0500, 1000, 
1300, 1530, 2000 and 2300GMT. The 
frequencies listed, which are not all on 
the air with each transmission, include 
1240KHZ on medium-wave, and 9840, 
7416, 7360, 15018 and 10224KHz. 

PAKISTAN: Radio Karachi’s service to 
Europe is carried on two frequencies, 
11675 and 15250KHz. The service in 
Endish is broadcast from 1945-2030- 
GMT. Radio Karachi has also been 
noted on the new frequency of 9705- 
KHz at 0245GMT, and at this time 
has a news bulletin in English. On 
21590KHZ, Karachi continues to also 
provide good reception with news at 
0800GMT. This is one of the most 
reliable signals in the 13 metre-band. 

THE AMERICAS 
PERU: Cyril Anderson of Perth reports 

that Radio Union, Lima, on 6115KHz 
has verified his reception. This station 
is well received at around 0600 and 
also at llOOGMT. The reply came in 
the form of a pennant, as well as a 
few words in Spanish on a business 
card, expressing thanks for the recep¬ 
tion report. The verification came to 
hand in three weeks, and the report 
was in Spanish. Two IRC’s were sent to 
cover return postage. 

BRAZIL: A report in “World Radio Bul¬ 
letin” advises that Radio Aparecida is 
now offering a special QSL diploma 
to those DTCers who submit correct re¬ 
ports covering 9635 or 4985KHz. Re¬ 
ports must be in the form of a tape, 
and include an announcement which 
must appear on the tape. The address 
is Praca NS Aparecida 315, Brazil. 

HONDURAS: According to “Sweden Cal¬ 
ling DXers” a 24 hour station is now 
in operation, using the slogan “Radio 
Tic-tac.” The station operates on 
980KHz on medium-wave and 4950 and 
6035KHZ on short-wave. The station 
call-sign is HRTL and the address is 
Apartado 771, Tegucigalpa, in Hon¬ 
duras. 

COLOMBIA: Radio HJEX at Cali has 
been beard at our listening post with 
an extended schedule and sometimes 
runs all night. The station has been 
heard with its slogan “^Radio Pacifico” 
on 6055KHZ with news in Spanish at 
0500. The station on occasions plays 
“Just a Song at Twilight,” and then 
signs off with a national anthem. 

iiiittiiiiiiiiiimiiHiiiiiiiiiiniiuiiiiiiiiniti 

BROADCAST BAND NEWS 
GILBERT AND ELLICE ISLAND: Ac¬ 

cording to a report in the Japanese 
“Short Wave Club” bulletin^ the trans¬ 
mitters of the Gilbert and Ellice Island 
Broadcasting Service are to be moved 
to a new site. Radio Tarawa will com¬ 
mence to operate soon with anew lOKW 
transmitter on medium-wave, using 844- 
KHz. The station’s new site is on 
Bairiki Island, instead of its pre^nt loca¬ 
tion of Betio Island. In addition the 
2KW short-wave transmitter is to be 
moved from Nanikaai Island to Betio, 
and during the transfer period, the 
station will be off the air. This will 
affect the short-wave broadcasts on 
4912KHZ. 

PERU: Radio Loreto, at Iquitos, has re¬ 
cently increased power from IKW to 
lOKW. The station, reported in a certi¬ 
fication that this new power was now 
being used on 1380KHz, and has 
been on the air to as late as 0700GMT. 

HONG KONG: According to a report 
in the “New Zealand Da Times” from 
Tony Magon on board H.M.N.Z.S. 
Otago, he paid a visit to Radio Hong 
Kong. Tony says the commercial 
service of Hong Kong has changed fre¬ 
quency from 1530KHZ to 1170KHz. 
The station is on the air from 2300- 
1600GMT and is using the power of 
lOKW. The Chinese program is on 
1150KHZ and is on the air for the 
same hours and it also uses lOKW. Test 
transmissions of the Chinese program 
have also been heard on 850KHz. 

PHILIPPINES: A test transmission has 
been heard from DYWN on 1470KHz. 
The test was heard at 1430GMT and 
the station announced “You are listen¬ 
ing to a test transmission from the new 
powerful action station DYWN broad¬ 
casting from Westing University Build¬ 
ing in Bacolod City,” 

The full address of the Voice of the 
Philippines on 920KHz is National 
Media Broadcasting Centre, Public In¬ 
formation Office, Manila. Verifications 
are signed by Ernesto G. Madrid, 
Manager. Q 

smK£ 
BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tope Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
All work guaranteed 

BILL TURNBULL 
II ELLALONG ROAD. 

CREMORNE, N,S.W. 90 4825 

BARGAIN PACKS! 
SIMI-CONDUCTOR PACKS. 
BRAND NEW AND TESTED. 

SILICON AND GERMANIUM. 

M.9S 
10—'Audio Typo, Similar 

Similar 
$3.00 

10—Audio Output. 
^ Matched pairs ^. . $S.2S 
S—Pair Complementary 

Output.$3.25 
1—NPN Output. 

2NS055/BDY20 . S2.00 
1—pnf rf if Type. 

Sim. AF110. 
117, each.3S 

1—PNP Power Out- 
put. Sim. 2N301. 

1_IK| ^•udio. -S.m. ” 

FETS®'"'. 
MPF 102.$1.10 
MCE 10S—2N5459 .. $1.10 
MPF^ ip^2N5458 . . $1.30 

2N3819.11.10 
T1S 88—2NS34S . . |l.10 

" ■ ‘ 2N2180 $2.00 
.il.20 

UNIJUNCTION’ 
SCR Cl06 

SILICON RECTIFIERS 
SOv, 25c ea. or 10 for $2.25 

lOOv, 25c ea. or 10 for i2.2s 
200v. 30C! 400v. 3Sc: 
SOOv! iSc] ^ 800v. 60c| 

1 OQOv. 9Sc* 
3 Amp 100V Surgt 
Protected ea.7Sc 

DIODES 
OA90 Type. 2Sc ea. or 

10 for.$2.30 
OA91 Type. 2Sc ea. or 

• V, • • ®*‘*® OA9S Type. 27e ea. or 
10 for.92.90 

BA100. each. .30 

7W Stereo Amplifier. 50- 
20,000 Hz. In oiled timber 
Cabinet. 

$34.50 Complete. 

STEREO HEADPHONE 
SPECIAL 

BRAND NAME — 6 Ohm. 
Wide Range .$6.00. 

TAPE DECKS—Van Der Molen 
Cassette Decks from . . $27 

RECORDING TAPE. POPULAR 
MAKE. AT WHOLESALE 

PRICES 
Sin 150ft.50 
Sin 225ft.70 
Sin 300ft.85 
Sin 600ft.$1.80 
Sin 900ft.$1.98 
Sin 1200ft.$2.50 
$>4 In 1200ft.$2.55 
7in 1200ft.$3.00 
7in 1800ft.$3.25 
71n 2400ft.$4.7S 
7ln 3600ft._i6.75 

PHILIPS TYPE CASETTES 
C60 60 Min . . . . $1.65 
C90 90 Min .. .. $2.65 
Cl 20 120 min . . . . $3.30 

INTEGRATED 
CIRCUITS 

irfbr“:’ai! 
GE low Audio 5W 
RMS. S0.S7 

BHA Special IS RMS 

MOTOROLA. 
FAIRCHILD—Flipflop, 
PRIl_ 

STA 

ICHILD—Flipflop. ^C. 
CES ON APPLICATION. 
rATE REQUIREMENTS. 

TRANSISTORISED TUNERS 
UNIT 10—With RF Stage and 
Power Sup^^y. SKHz band 
width Pius tax. 

NEW WIDE BAND TUNER 
Based on Playmaster Design. 
Ceramic Filters. Tuning Meter. 
Whistle Filter, etc. $62 plus 
tax. Teak Cabinet $6 extra. 

SOLDER SPECIAL!! 
RESIN-CORED ‘SUPER FAST” 
2Mb Reels. ONLY . . $2.75 

DIGITAL CLOCK 
240V, 2W. 

12 Hour, plus Seconds. 
SPECIAL — 911.75. 

MURATA CERAMIC FILTERS 
BF 455A. ea.32 
SF 4SSD. ea.75 

ALL COMPONENTS, TRAN 
SISTORS AND DIODES AT 

SPECIAL PRICES. 
SEND S.A.E. FOR DETAILS. 

SMALLEST RADIO KIT 
IN AUSTRALIA 

1 5/8in x 1 5/8in x 15/16in 
Uses Silicon Transistors end 
High impedance Magnetic Ear¬ 
phone. 

5-Stage Reflex Circuit and 
Ferrite Aerial. 

Complete Kit with instruc¬ 
tions. $6.75. 

Batteries required: 2 Mer- 
ry Cells type RM67S. 

SPECIALI!!! 1ST RELEASE. 
8 TRANSISTOR RADIO KITI 
USES SILICON TRANSISTORS 
AND dToDES. COMPLETE with 
Instructions. Carrying Case 
and earphone. $16.50. Wired. 
Tested, $18.50. Post A pack. 
7Sc. 

ELECTRONIC PROJECT 
BROADCAST TRANSISTOR 

RADIO KIT with Speaker. 
 $9.25 

NEW 1969 TRANSISTOR 
RADIO KIT 

6 STTlcon Transistors and 
complete with Instruction book, 
carrying case and earphone. 
Special Price.$11.25 
Wired.$13.50 

Post and pack. 75c. 

BOYS* CRYSTAL SET KIT 
Complete with Plastic Cabi¬ 
net, earphone and Instruc- 
tlons.S2.S0 

TRANSISTOR MODULES 
10 Watt RMS. 25W RMS. 
6SW HI FI Amplifiers. Pre¬ 
amp Tone Control Stage, etc. 
REDUCED PRICES. SEND FOR 

NEW PRICE LIST. 

S. E. WILLIS TRADING CO. 
38 RIversdate Road, Camberwell Junction. Vic.. 3124. 

Phone 82-5787. Please Include Freight. Sorry, No. C.O.D. 
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PHONE 51-3845 
51-7008 

WEIKiNDS & AFTER HOURS 98-595S. 

136 ViaORIA ROAD MARRiCKVILLE - 51-3845 
KAISE 
MODEL SK-100 

VOLT-OHM-MiLLIAMMETER 
HIGH SENSITIVITY 

100,000 Oiinf per Volt DC 
10,000 Ohiiie PM* Volt AC 

8PEC1F1CA1TONS 
• DC Voltt: 0.6 3. 12, 60. 300, 600, 1200V, 
• AC Volti: 6, 30, 120, 300, 1200V, 
• DC Current: 12uA, 300uA. 6mA, 60mA, 

600mA. 12A. 
• AC Curreot: 12A. 
• Reiiitance: 20K ohms, 200K ohmi, 2M 

ohmt, 20M ohms. 
• ^ibels: Minus 20 to Plus 17, 31, 43, 51, 

0 Accuracy: DC plus minus 3%, AC plus 
^ ^ ^ minus 4% (of full scale), 

• Overload Protected by Dual Sillcondiodes 
• Double-Jewelled plus minus 2% Meter 
• Plus minus 1% Temperature-stabilisec 
• Polarity Chanmver Switch 
• Scale with Mlnror 

Price $34,75, Post 73c. Interstate $1.00. 

sstabilis^ Film Resistors. 

model sk*t 
4K Ohms per Volt D.C. 
IK Ohms per Volt A«C« 

SPECIFICATIONS; 
?•£» •Y*?**' 250, 1000. 
^C. Volts; 10, 50, 250, 500, 1000. 
O.C, Chirrent: 250uA, lOmA, 

250mA. 
R^twce; 20K (xlO) 2 meg 

(xlOOO). 
Decibels: 2db cps plus 62db. 

Post 50c, Interstate 73c. 
ftisM IK.H- 

SK OTOg mt VOIT D.C, 
UK OHMS PER VOLT A.C. 

D.C, Volts: 0.5, 2.5, 10, 50, 250, 
500, 1000. 

A.C. Volts; 10, 50, 250, 500, 1000, 
D.C. Current; 50uA, 5mA, 50mA, 

500mA. 
ResUtance: 7K, 70K, 700K, 

7 meg. • 
DM^bels: Minus 10 cps plus 62 

OVERLOAD PROTECTION. 
$19.95 

Post 50c, Interstate 75e. 
-MdikL 1k.14«- 

2IK OHMS PER VOLT D.C. 
UK (HOa PER VOLT A.C. 

SPECIFICATIONS: 
D.C, Volts: 2.5, 10, 50, 250, lOOO. 
A.C. Volts: 10. 50, 250, 500, 1000, 
D.C. Current: 50uA, 25mA, 

250mA. 
Resistance: 40K, 4 Meg. 
Decibels: Minus 20 db cps plus 

62db. 
911.99 

Post 50e. Interstate 75c. 
-- 

50K OHMS PER VOLT D.C. 
19K OHMS PER VOLT A.C. 

SPECIFICATIONS; 
D.C. Volts; 0.25, 2.5, 10, 50, 250, 

500, 1000. 
A.C, Volto: 10, 50, 250, 500, 1000, 
D.C. Current: 25uA, 5mA, 50m, 

500mA. 
Resistance: lOK, lOOK, 1 Meg, 

10 Meg. 
Decibels: Minus 10 cps plus 62 

db. 
OVERLOAD PROTECTION. 

$22.79. 
Post 50c. Interstate 75c. 
-M6WI imi- 

30K OHMS PER VOLT D.C. 
14K OHMS PER VOLT A.C. 

SPECIFICATIONS: 
D.C, Voltt; 0.6, 3. 12, 60, 300, 

1200. 
A.C. Volts: 12, 60, 300, 1200. 
D.C. Current: 60uA, 12 mA, 

300mA. 
Resistance: lOK Ohms, 1 M ohm, 

10 M ohms. 
Decibels: Minus 10 cps plus 

23 db. 
OVERLOAD PROTECTION. 

$19.79. 
Post 50c, Interstate 75c. 

MODEL SK-20 
20K OHMS PER VOLT D.C. 
lOK OHMS PER VOLT A.C. 

SPECIFICATIONS: 
D.C. Volts; 0.25, 2.5, 10, 50, 

250, 1000. 
A.C. Voltt: 10. 50, 250. 1000. 
D.C, Current; 50aU, 25mA, 

250mA. 
Resistance: 7K, 700K, 7 Meg. 
Decibels: Minus 10 cps plus 22 

(at A.C./10V} plus w cpg plus 
36 (at A.C./50V). Upper Oec. 
limit 7 Kc, 

OVERLOAD PROTECTION. 
$13.90 

-mbU $g40- 
20K OHMS PER VOLT D.C> 
lOK OHMS PER VOLT A.C. 

SPECinCATIONS: 
D.C. Volts: 0.5, 2.5, 10, 50, 250, 

500, lOOOV. 
A.C. Volts: 10, 50, 250, 500, 

lOOOV. 
D.C. Current: 50aU, 5mA, 50mA, 

500mA. 
Resistance; 5K. 50K. 500K. 5 Meg. 
labels: Minus 10 cps plus 62 

dVERLOAD PROTECTION. 
$16.49 

Post 50c. Interstate 75c. 

30K OHMS PER VOLT DX. 
lOK OHMS PER VOLT A.C, 

SPEaFICATIONS; 
D.C. Volts: 0.6, 3. 12, 60, 300, 

600, 1200, 3000. 
A.C. Voltt: 6, 30, 120, 300, 1200. 
D.C. Current: 30uA, 6mA, 60mA. 

600mA. 
Resistance: lOK ohms, 1 M ohms. 

10 m ohms, 100 M. 
Decibels: 20 cps Plus 17, 31. 43, 

57, 63. 
OVERLOAD PROTECTION. 

SPECIFICATIONS; 
Post 30c, Interstate 75c. 

$19.29 

DYNAMiC 
MICROPHONES 

Mo4ei UOM-105 
CARDIOlO 
(Uni-directional) 

Impedance; High 50K ohms*-4xyw 
600 ohms. Sensitivity; -OOdb/1,000 
cps. Frequency Response: 150- 
10,000 cps. _ 

$16.95 
Me4ei DM-108 

(Uni-directional) 
Impedance: 50IC ohms. Sensitivity: 
57db/1,000 cps. Frequency Re¬ 
sponse: 100-10,000 cps. 

$11.95 

<P.A. SPEAKERS 
8 WATT. 

Sift Units in Waterproof 
Projection Homs. 

15 Ohm Voice CoUs. 

$15.25 
In Double-ended Flares. 

Duolateral Coverage. 

$17.25 
Line Output Transformers to suit. 

$1.79 extra. 

AMPLIFIERS 
Public AiMrcn Range 

240V.AC 

MINIATURB P.A. AMPUnSR 
U WATTS OUTPUT 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 

30 Watt. As above, EL-34 
P.P. .. ........ $97.90 

40 watt. As above, EL-34 
P.P.$89.90 

60 Watt. As above, 6D06 
P.P.$109.90 

240V A.C. 
20 Watt.$49.90 
50 Watt.$69.90 
50 Watt 240 A.C. plus 12V. D.C. 

Plus Self Charging, 

All have inputs for 2 microphones 
or 2 Magnetic or Crystal P.U. 

With Mixing. 

LOW LOSS MIC. CABLE 
15c per yard or $10 per 100yds. 

90 WATT SOLID STATE 

GUITAR AMPLIFIER 
B.A. latar * Aoiwt Urn.. 
Kitset, Including Cabinet, 

$98.00 
Wired and Tested, 

$114.00 
Speaker Enclosures to suit 

4 MS.P. Speakers, 

$104.00 
2 Pioneer 15in Speakers, 

$94.00 

STEREO RECORP 
CHANGERS 

Latest Model. 4-speed. 

$28.75 
De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 

Cartridge. 

$34b00 
Post: N.S.W. $1.25. Interstate 

$1.75. 
De Luxe Model 

with mechanical cueing device. 
Calibrated stylus. Pressure control. 

Adjustable counter balance. 
Two spindles. 

$46.50 
’•ully _ _ 

All Reflnements 
Magnetic Cartridge, $69. 

TAPE CASSETTES 
TENHU3BD MYLAR 

C 60. 
C90.. . 
C120. 
Head Cleaners .. .. 

Post. lOe per unit. 

HORN TWEETER 
CT-3 

2,000-20,000 Response 
20 Watts Power 

Sensitivity 110 dbw. 
Weight iy4lb. ei^t iy4l 

$8.95 
V.T.V.M. 

MODEL TE-40 
MILLIVOLTER 

Spec. AC.V Imv.—300 Vrms, 10 
ranges. Accuracy 5 cps-1 2 me, 
plus-minus 2db, 10 cps-1 me, 
plus-minus Idb. 20 cps-250 KC, 
plus-minus 0.2dB. 
Sb. Scale: 40-3(^20-10-0, 10.20, 
30-40, 50 dBm. 240 V.A.C. 

$48*75 
MODEL TE-65 

V.T.V.M. 
DC, V, 0-1, 5-5-15-50-130-500- 
1.500 V. Rms. A.C.V. 0-1.5 5.5-15- 
50-130-300-1,500. V. Rmi, 0-1.4.4- 

.1^ U: 
.lOOK, IM, lOM, Decibel—lOOdb. 
minus-plus 65dB. 

240 V.A.C. 

$43.75 
TECH. F.V. W. *40.g0. 

ORGAN KEYBOARDS 
49-Note. Complete with 

Switching System. Itching System 

$72.00 
13-Note. Pedal CHavlers, 
Complete with Switches. 

$39.95 
SPECIAL: Semi-finished Stromberg 
Organ Cabinets to suit above. 

$1^*50 
Organ Stools ., .. $14,90 

HI-FIDELITY TWIN 
CONE SPEAKERS 

Aust. made. ^ 8 to 16 ohms. 
6in $9.00 I2in .. $11.79 
Sin .. $7.90 Postage: 
Sin .. $9.00 N.S.W.. 90c. 

lOin .. $10.79 Interstate 00c. 

NEW SPEAKER 
SPECIALS 

2in 
2y4in , 
2y4in . 
80mm 
31Aln , 
5y4in . 
6in 

8 to 15 ohms. 
$2.79 
$2.79 
$2.t9 
$2.$9 
$2.99 
$3.20 
$4.00 

4 X 2in $3.30 
51n X Sin $3.30 
6in X 4in $3.90 
7in X 4in $4.29 
9in X 6in $9.99 

N.S,W. 29c. 
Interstate 40c. 

NEW RECORDING 
TAPE 

90c 
.. $1.05 

.. $3.19 8.19 
.70 

.. $4.70 
6.25 

Most Popular Brand 
3 In Correspondence 
3ln Mylar L.P. 300ft 
3y4ln Mylar D.P. 600ft 
51n Mylar L.P. 900ft 
5ln Mylar D.P. 1200ft . 
5y4in Mylar L.P. 1200ft 
5y4ln Mylar D.P. 1800ft 
Tin Mylar L.P, 1800ft 
Tin Mylar D.P. 2400ft 
7in Mylar T.P. 3600ft 
7in P.V.C. 1200ft ... . 

Postage; N.S.W, 15c. 
Interstate 25c. 

. $7.(. 

. $2.90 
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BUITAR 
AMPUFiERS 

10-W«tt, Two-Channel, with Twin 
Cone Speaker.$59*55 

14-Watt, 4 Inputa. Base and Treble 
Boost, 2 Twin-cone Speakers, $63 

17-Watt, 4-Channel. Bass and 
Treble Boost. Two Twin-cone 
l^eakers.$76.25 

35 WATT 
4-Cbannel, Bass and Treble Boost. 

4 Twin-cone Speakers . $109*05 
Vibrato with foot control and 2 

preset controls for frequency and 
intensity. $10.50 extra on above 
models. 

ELECTRIC GUITAR 
Pickup Units. 
Accordion Pickup Units 
Harmonicn Plcknn Units 
‘ -7* - Posti N.S.W. 

.75 

.75 
_ 1.95 
Interstate 75c, 

FUZZ BOX 
FUZZ BOX. E. AND A. AUG. 

WIRED AND TESTED. 
$15* 

Post 75c. 

REVERB UNIT 
COMPLETE with AMPLIFIER. 

E.A. October issne. Kitset $39.95. 
Wired and tested, $41.95. 

MUUARD 
aABNAVOX 

BOOKSHEtP 
ENCLOSURE 

MapI*. Ttak or Walout 
Complatf $24.75 

SUPER BOOKSHELF 
$3<.7S. 

PotCi N.S.W. SSc, InltiMalt $t.M. 

MULLARO. $M.»S. 
BOOKSHELF UNIIS 

<ln tin lOln 12in 
$27.7S $33.50 $35.50 $36.50 

PLAYMASTER 106 
AND 107 

Feb. and March Elect Aust. 
106 

WIRED AND TESTED $94.75 
107 

WIRED AND TESTED $83.75 
P.V.C. TWIN FLEX 

7/010.$A»S 
Per 100 Yards, 

300 Ohm tV Ribbon, per yd 10c 

PIGGY BACK 
GUITAR AMPLIFI» 

Exfiudliif Spenkera 
30 Watt.179,75 
45 Watt.whM 
60 Watt.$119*75 
4 Inputs. Bass and jrable Booft 
Vibrato if required. 919.10 extra. 

PIGGY SACK 
GUITAR AMPLIFIER 

Complete with Speaker! A. Cabinet 
30 Watt Lead .. .. $139*75 
30 Watt Bats ., .. $146*75 
4S Watt Uad .. .. I15i*75 
45 Watt Bass .... .. $166*75 
50 Watt Uad .*$!! 

vibrato i?*raquir«<» extti VUSIm 
14 puo 14 WATT 

With Reverberation. May be used 
as 2S-watt or as 14-watt plus 14- 
watt Reverb, Two 9x6 Woofer 
Speakers. Two 9x6 Twin-cone 
Speakers. 4 Channels. Bast and 
Ireble Boost. Foot Vibrato control 
included. ^ ^ 

$163.50 

10 PLUS 10 
STEREO AMPLIFIER 

B*A. November* 
Kit Set .$59.75 
Wired and tested .$69.75 

WIDE BARD OSOBiOSOOPES 
SrtCIFICATIONS 

VERTICAL AXIS 
Deflection Sensitivity (at 1 kc) 

0.1 V p-p/cm. 
Frequency Characteristics. 1.5 cps—• 

1.5 MC, 
Input Impedance, 2 M ohms 25pF. 
Calibration Voltage rv p-p/cm, 

HDRIZONTAL AXIS 
Deflection Sensitivity 0.9V p-p/cm. 

Frequency Characterlsts 1.5 cps 
—800 KC. 

l^nput Impedance 2 M ohms 20 pF. 
Sweet Oaclllator (5 Range) 10 cps 

—300 KC. 
Synchronisation Devices Internal 
(Positive and Nerative, External). 

Power 240v AC 50/60 cps. 
Cathode Ray Tube 3KFfF. 

3>lnoh $102.76; 

5 Meg Bandwidth Fuah-Pull verti¬ 
cal and Horizontal Ampliflera. 8 
positiona, high sensitivity, vertical 
Amplifier Frequency Compensated 
on all position!. Calibrated .02 to 
600 volts. Herd time base, 20 
cycles to 75K. Latest American 
R.C.A. eirraitry. C<mplete with 
probe. 

SliiGh 1118.70 
PUYMASTER 

115 
The new Solid Stete Steiuo-Ampli- 

fier* April lasoe* 
Wired and tested.$104*69 
Kit Set.$90.00 

AUTOMATIC 
RHYTHM BOX 

12 RHYTHMS. 
9 PERCUSSIVE 
INSTRUMWTS 

240v. A.C. OPMIATION. 

$145.00 
119 

TAPE 
STEREO 
ADAPTER 

Suits all Playmaster Stereo ampli¬ 
fiers and other^fM accept crystal 

Kitmt .. .. .. 179.00 
Wired and tested .$96.00 

TAPE DECKS B.S.R. 
2 Tracks* 3H l.p.s« 

$Z5.50 
4 Track* 3 Spted Stereo* 

$41.50 

240v A.C. POWERED 
SOLID STATE STEREO 

T.S.t» 
18 Transistor, 15-watt Transistor, 15-watt per channel, 

nputa for tajM. Mag. P.U. 
Qer. P.U., Radio Aux, 

Freq. Range 30c to 30KC. 
Max. Sensitivity 3 MV. 

Speaker matching 4 to 15 ohms. 

$78.00 

SONATA 

R.M.S* PER CHANNEL 
mics. Magnelic A Cera- 
>8. Tuner « Tape Heads. 

20 WATT R.M.S* PER 
Inputs for mics, 
mfc Pick-ups. Tl . _ 
Outputs to 8V Speakers A 8.H. 
Phone Controls, Bass, Treble 
Balance. Volume Loudness. Top 
and Low Filter. 

$89.50 

1ir FULLY BAL¬ 
ANCED PICK UP 

ARM 
COMPLETE WITH MAONETIC 

Stereo Cartridge.$19,50 
Arm less Cartridge .. .. $11.50 
Mag. Cartridge only .. 99,50 

3'^ VERNIER UIAL 
$2*95! I^t 25c. 

AUDIO GENERATOR 
Dt Luxe Model TE—22D. 

Freq* lunee* Sine 20 cps—200 KC, 
8Q, 20 cps—25KC. Out^t voitMt. 
Sliif 7V, SO* TV F*-P. OutpunS- 
pedanct 1000 obmi* Acc* 5 per 
cent* DIstortlou less than 2 per 
cent. 4-raiipe attenuation. 
1/1* 1/10, iTlOO* 1/lK. Frlatfd 

240V A.C, 
$42.95 

TACHOMETERS 

Muilard ACE. scaled for 
5,7 or 9K.$20,75 

With Dwell ^ge .... $23.75 

340-degree Circular Movement. 
Scaled 6K or 8K $24.75 
Standard Scale 6 or 8K .. $19.75 
Postage N.S.W. 50c, Interstate 75c. 

G.D.O. UNITS 
JPoit: N.S.W. 50c, Fstate 75c. 
T.E. 15 Transistorised, 7 Band, 

360 Kc to 270 Megs. 
$35.75 

TV BOOSTER 
240VAL. Especially designed for 
frinte area reception. Also up to 3 
TV sets can be operated off com¬ 
mon aerial for improved signal 
strength. (15f95 Feet Fret* 

NEW GRAMMO 
MOTORS 

240V. A.C. 
3 Speeds* $2.75. 

1^1 40c. 

T.O. r 
OSCILLOSCOPE 

IDEAL TV AID 
240V-AC, 2 BFl CRO^Tubc 

Vert Sen, lOV P-F/CM. 50V 
F-F/CM, 

Vert Input imp. 2 Meg. 25pf 
Vert Freq. 2 cpi/l Meg.SDB. 

Sweep Freq. 2 ranges. 60 cps- 

SIGNAL alNIRATOIt 
De Lnxf Model TB20D* 

Freq. Rnwe 120 KC—500 Mcs. 
7 Bands. Accumey ‘ 

¥SSrS«.«!^ 
VJi,0. 

,.. cent, 
for Xtal 

circuit. 240 
$28.50 

15-iNCH HI-POWER 
SPEAKER 

l-SM m 

L.S.G. 11 
SIGNAL GENERATOR 
FREQ. RANOR IN « BANDS 

120KC-U0MCS. 
Calibrated Harmonica. 

120MCS—390MaR 
R.F. Output over lOO,OOOUV. 

120KC—38MC. 
Mod. Freq. 400 and lOOOCFS. 

CryttiU Oac. 1.15MCS. 
A.F. Output, 3 to 4 Volta. 

A.P, Input, 4V approx. 
240 V. A.C, Operation. 

131.7?* i9Mr7lc* 

T.E. 46 
RESISTANCE. 

CAPACITANCE 
Brldte ni—  ,— 

Capacity 20pf to 260(Md. 
Resisnuict 2 obou to 200 mcfEs* 

Alto teitf power factor* leakage, 
Impedance* nruneformer ratio* insu¬ 
lation reilBtlin^y^ 200 megs* at 

Indlcatloas by eye and meter. 

$49$75 

VOLT. A.C. 
VARIABLE TRANSFORMER. 

0-260V, 10 amp.$49.50 
0-260V, 5 amp.. $37.50 
0-260V, 2V2 amp.$25.50 
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NEW RH (Radio House) RANGE 
OF MULTIMETERS 

Model RH‘80 $18.00 Postage 50e 
20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 
DC Volts. 0.5, 2.5, 10, 50, 

250, 500, 1000 V 
AC Volts. 10, 50. 250, 500, 

1000 V 
DC Current: 50uA, 5mA, 

50 mA, 500 mA 
Resistance. 5 kO, 50kO, 

500kO, 5 MegO 
Decibels. —10 + 62 lb 
Accuracy. DC±3%, AC 

it4% (of full scale) 
Batteries. Two 1.5V dry cells. 

Size A A, “Eveready” 915 
♦ Overload-protected by dual 
silicon diodes. • Mirror scale. 
• Double-jewelled ±2% 
meter. • ± 1% temperature- 
stabilized film resistors. 

Model RH-100 $39.75 Postage 75c 
100.000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overload Protected by Dual Silicondiodes • Double- 
jewelled 2 per cent Meter # ±1 per cent Temper- 
ature-stabuised Film Resistors ^ Polarity Changeover 
Switch • Mirror scale, instruction for operation with 
circuit diagram. 

SPECIFICATIONS: 
DC Volts: 0.6, 3, 12, 60, 300, 

600, 1200V (100,000 /V) 

AC Volts: 6, 30, 120, 300, 
1200V (10,000 Q/V) 

DC Current: 12aiA, 300 /iA, 
6mA, 60mA« 600mA, 
12 amps DC and AC Cur¬ 
rent 12 amps. 

Resistance: 20KQ, 200KQ, 
2Mn, 20MQ 

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 A A, “Eveready” 915 

Actual Size 

TAPE 
RECORDER 

$20.50 
BOOK TYPE 

MINI-TORCH 
With fob keyring, 
attractive gold finish 
case. Simply squeeze. 
Illuminates car and 
house locks. $4 posted 
anywhere. 

The latest model portable Tape- 
recorder. 4 transistor, 3in reels, 
2 tracks. Instruction manual. Size 
lOiin X Tin x Uin. 
Just open the book and record. 
Supplied complete with tape, mic¬ 
rophone and batteries. Special 
discount price, $20Ji0, posted 
anywhere. 

Mode! RH-20 $15.00 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 (20,000/V) 
AC Volts: 10, 50, 250, 500, 

1000 (10,000/V) 
DC Current. 50 uA, 25mA, 

250mA 
Resistance. 7kt), 700kQ, 7MO 
Decibels. -10 4-22 (at AC/ 

lOV) -i.20 4-36 (at AC/ 
50V). Upper frequency limit 
7kc. 

Accuracy. DC ±3%, AC 
±4% (of full scale) 

Batteries: Two 1.5V dry cells. 
Size AA, “Eveready” 915 

• Overload-protected by dual 
silicon diodes. 
• Double • jewelled ±2% 
meter. • ^1% temperature- 
stabilized film resistors. 

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 (30,000 
ohms/V. 

♦AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 

♦DC Current: 60 A, 12mA, 
300mA. 

♦Resistance: lOK ohm, IMeg 
ohm, lOMeg ohm. 

♦Decibels: -10 db 4-23 db. 
♦Meter Sensitivity: 23 A. 
• Overload-protected by dual 
silocon diodes. # Mirror scale. 
• Double-jewelled ±2% 
meter. • :+- 1% temperature- 
stabilized film resistors. 

Model RH‘60 $25.00 Postage 50c 
50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 
DC Volts: 0.25, 2.5, 10, 50, 

250, 500, 1000 V 
AC Volts. 10, 50. 250, 500, 

1000 V 
DC Current. 25 uA, 5 mA, 

50 mA, 500 mA 

Resistance: 10 kO. 100 kQ, 
1 MegO, 10 MegQ 

Decibels. —10 4-62* db 
Accuracy: DC±3%, AC± 

4% (of full scale) 
Batteries. Two 1.5 V dry cells. 

Size AA, “Eveready” 915 
• Overload-protected by dual 
silcon diodes. # Mirror scale. 
• Double-jewelled ±2% 
meter. • ± 1% temperature- 
stabilized film resistors. 

Just arrived. New stocks of the latest model 

Crystal Radios. Price $3.95 plus postage 35c. 

Complete with earphone, aerial clip and at¬ 

tractive plastic case. 

RADIO HOUSE PTY. LTD. 
306-308 PITT STREET: 6 ROYAL ARCADE & 760 GEORGE STREET, SYDNEY 
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‘Answers to 
CORRESPONDENTS 

IGNITION SYSTEMS: I have been read¬ 
ing your magazine for many years and 
its informative articles have been a tre¬ 
mendous help to me. I would like to brins 
to your attention a system called “capa¬ 
citor discharge ignition” which has b^n 
marketed by Delco-Remy and used in 
G.M.C. vehicles for many years. I am sure 
that a practical article on this subject 
would be ^preciated by many of your 
readers. (R.T., Thornbury, Vic.) 

• Presumably by now you will have seen 
the item in the ‘‘Reader Built It” section 
of the September issue, which gave de¬ 
tails for the construction of capacitor dis¬ 
charge system. The publication of this 
has evoked considerable interest, and we 
are following this up in this issue with a 
review of a number of commercially built 
units. 

WORLD RADIO HANDBOOK: In the 
section “Listening Around the World” in 
your August, 1969, issue, reference is made 
to a book titled “The World Radio Hand¬ 
book.” Could you please tell me the name 
of the publisher so that I may obtain a 
copy. (G.F.H., Rockhampton, Qld.) 

• The World Radio and Television 
Handbook is published by the World 
Radio and Television Handbook Co. Ltd., 
Hellerup, Denmark. We reviewed the 1969 
edition in our February, 1969, issue. Copies 
of the book should be obtainable through 
most technical booksellers, or can be 
ordered from our short-wave correspond¬ 
ent, Arthur Cushen, 212 Earn Street, In¬ 
vercargill, New Zealand. 

SIMPLE RADIO: I wish to make a simole 
radio set. I am 14 years old and have had 
no previous experience. Could you please 
forward one or two simple radio set de¬ 
signs with a list of the necessary parts. 
Also, can you tell me where the parts 
are obtainable in Brisbane. (J.U., Coor- 
paroo, Qld.) 

• We have published several articles, 
describing projects of the type you request. 
The latest of these was m July, 1969, 
describing the construction of simple crys¬ 
tal and transistor sets. Copies of this article 
are available through the Information Ser¬ 
vice for the usual 20c fee. (Please quote 
ref, 4/TRl/ll.) We suggest you examine 
the advertisements in any issue of “Elec¬ 
tronics Australia” where you will find firms 
offering components to readers interested 
in building up our projects. 

P.A. AMPLIFIER: Can you tell me 
where I can obtain the circuits of ampli¬ 
fiers for a public address system and of 
transceivers. I would prefer both to be 
transistorised. (M.P., Leura, N.S.W.) 

• We published the design of a 30W 
transistor P.A. amplifier in May, 1968 
(File No. l/PA/26). Copies of this article 
are available through the Information Ser¬ 
vice for the usual 20c fee. We have not 
published the circuit for a transistorised 
transceiver. 

TV TUBE REJUVENATOR: Can you 
explain what a TV tube rejuvenator is? 
The tube in my set, though fairly new, 
was becoming dark, with whites frosty. I 
was ready to buy a new tube when a 
friend loaned me his “rejuvenator” which 

simply plugs on to the end of the failing 
tube. TTiis machine glows as the cathode 
of the tube warms up, showing cathode 
emission. When the switch is thrown, the 
light flashes and then glows as before. 
Ihe result is a virtually new tube, when 
the set is reconnected and turned on 
again. Presumably higher than normal vol¬ 
tages are connected to the electron gun 
assembly. This being the case, do you 
think that the rejuvenating process could 
be detrimental to the tube? (A.D., Epping, 
N.S.W.) 

• In a sense, rejuvenation is a repeat 
of the process in the tube factory by 
which cathodes are activated in the first 
place. The tube is run under abnormal 
voltages for carefully controlled periods 
of Ume, “flashed” to remove particles 
which might later cause shorts and so 
on. Your tube may have responded well 
to the rejuvenation because it was fairly 
new, although one may reasonably ask 
why it had seemingly failed so soon. The 
impression in the service industry seems to 
be that rejuvenators can give a limited 
lease of life to a limited percentage of 
failing picture tubes. However, there is 
an attendant risk that the treatment may 
alternatively dispatch a tube once and 
for all, either by burning out the heater 
or welding ^rid to cathode—a very 
embarrassing situation for any well mean¬ 
ing serviceman! The preferred method 
seems to be to fit a “brightener” which 
runs the heater at somewhat above normal 
voltage. Either that, or fit a new tube! 

MODEL CONTROL: Have you published 
any circuit details of transmitters and 
receivers for the control of model air¬ 
craft? (G.C., Aspley, Qld.) 

• We published articles in December, 
1965, and January, 1966 (File No. 
3/MC/3 and 4) which described the con¬ 
struction of a radio-control system for 
model aircraft. Copies of these articles 
are available through the Information Ser¬ 
vice for the usual 20c each. 

ELECTRONIC ORGAN: Is it possible for 
you to supply all the data relating to 
the building of the Stromberg-Carlson 
Playmaster electronic organ, which was 
referred to in a recent issue? I believe 
that these organs are ideal for home con¬ 
struction, and that the finished model is 
a little ‘honey.” If you could let me know 
the cost of these back numbers, I would 
be only too pleased to forward the money. 
I would also like to tell you that your 
magazine is great and it really does cover 
the field extremely well. It seems to in¬ 
clude almost everything. (A.G., Stratford, 
NJL.) 

• Thank you for your kind words, A.G. 
We do try to cater for a wide range of 
readers, from beginners to engineers, in as 
many fields of interest as possible. We 
published a series of nine articles (1961- 
62), describing the electronic organ and 
copies of these are available through the 
Information Service for 20c each, a total 
of $1.80 (File Nos. 1/EM/l to 9). How¬ 
ever, we must caution that there may 
be difficulty in obtaining some of the 
parts necessary for the construction. A 
later article described the construction of 
the chokes (the most difficult components 
to find). This article — Chokes, Switches, 
and Diodes for Electronic Organs—^was 
published in September, 1964, and is avail¬ 
able for 20c (FHe No. l/BM/13). In its 
day and for the cost of the* parts the 

"ELECTRONICS Australia" Informallon Service,_ 
As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
PROJECT REPRINTS: For a 20c fee, wc will supply data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for project data will be answered more speedily if the 
projects are positively identified and the request is not complicated by questions requiring the atten- 
tioi. of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 
PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 
BACK NUMBERS; A fairly good selection is available. On issues up to six months old the cost is the 
face value, plus 5c surcharge. From seven to 12 months, 10c surcharge; over 12 months, 20c surcharge. 
Package and postage is 10c extra per issue. Please indicate whether a PROJECT REPRINT may be 
substituted if the complete issue is not available. 
REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that wc cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 
OTHER Ol'ERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of 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 com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a p<«ition to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 
REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be In 
doubt, an open cheque, endorsed with a limitation, is recommended. 
ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor. “ELECTRONICS Australia.” Box 2728 G.P.O.. Sydney. N.S.W. 2001; 5/69 
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post 
$1.25 

• Charges 6V and 12V Batter 
ies overnight • Hi{h 4ainp. 
charge rate • 12 months 
written GUARANTEE. 
Top quality! Top performance! A 
fantastic direct deal from top 
manufacturer. They are usually 
sold at $30.00. Finest quality 
components; steel case. Charges 
6v. and 12v. batteries from 
240v. A.C. mains. Complete with 
fuse, ammeter, long lead with 
alligator clips for battery ter¬ 
minals and long flex with 3-pin 
plug. Units are brand new in 
carton and have passed strict 
electrical authorities test. 

Famous 

200 H Modi! 

20.000 
OHMS 

MULTIMETERS 
$9.75 

P & P 50c 
Extremely sensitive 20,000 ohms 
complete with full instructions 
and probes with overload protection 
RANGES:— O.C. VOLTAGE: 5-25- 
50-250*500*2.5K (20,000 ohms per 
volt). A.C. VOLTAGE: 10-50-100- 
500-1000 volts (10,000 ohms per 
volt). O.C. CURRENT: 0-50 uA, 
0-2.5 MA, 0-250 MA. RESISTANCE: 
0-6K, 0-6mg. (300 ohm and 30K 
at centre scale). CAFACITANCE: 
10 uuF to .001 uF, .001 uF to 
luF. DECIBELS: -20 to -f 220B 

NIFE BATTERIES—95c 
(Pack, despatch and post 10c ea.) 
Brand new! Nickel iron, spill- 
proof, leak-proof cells— 
Lasts forever, 4 A H-., 1.2 volts. 
Sizes 31" X 2i" x 1". Couple 
together for any voltage— 
superb for spotlights, lamps, 
bells, flash eouipment, etc 
Set of 10 gives 12 volts 4 A.H. 
$7.95 (Pack post $1): Set of 5 for 
6 volts, 3.95 (Pack post 50c). 
Large size 1.5 volt 15 amps, 
hours: 8" x 4" x 2" $2.75. Post 
75c. Set of 8 for 12 volt $20. 
Freight $4. Set of 4 for 6 volt 
$10. Freight $2.50. 

HAND GENERATORS 
Brand new in cartons, gives lOOv 
AC, ideal for line testing (megger). 
P & P 50c. 

A.C. 

FAN 

Post 30c, Small but very 
powerful 240/. mains motor by 
"VARLEY" England. With 4" 
3 blade fan, ideal for cooling 
equipment or as extractor fan. 
Self-aiign.ng bearings, silent 
but very eff.cent. Mounts 
from back or front. Brand 
new. Motor separate* $2.45. 
Post 30c. 

f/ecMff Himps 

No. 102 direct English purchase 
from e fimous manufacturer. We 
purchased their entire stock of 
these ABSCLUTELY BRAND NEW in 
carton 240 volt e'ectric mntorNed 
pump unit Usually sell for $25 03. 
Full 3 MONTH GUARANTEE. 
Special Neophre*e impetlor pump 
will handle crrrosive fl'iirts. fuef 
and water. Pumos 300 400 g.p.h. 
To be gravity fed and wilt lift to 
8'. Ideal for fuel or water trans¬ 
fer, fouirtains, fish ponds, etc. 
Pump entirely non-corrosive Ro$h 
your order new as stocks will net 
last ft this price. Pack, post 75c. 

$73 BRAND NEW 2.5 h.p. 
OUTBOARD MOTOR 

12 months warranty 

SPECIAL FIRST RELEASE 
TAS'SEA HAWK MK. II 

The new 1969 version of the 
original S'ea Hawk outboard. 
Powerful enough to drive a 12ft. 
boat at 10 m.p.h. 351b. static 
thrust equal to 3 h.p. model of 
well known make. Uses only l 
pint fuel per hour. Weighs only 
231b. Spares win always Be avail¬ 
able. Write for full information, 
(also used for mixing Urea and 
molasses, does not affect leg 
assembly.) Freight $2.50 

HALF PRICE SPECIAL 
HI FI RECORDING TAPE 

Fantastic purchase • of "Mylar" 
proftssional recording, computer 
tape (the best money can buy). 
Famous 3-nama brand (one wa 
can't mention duo to huge prica 
reduction). Silicone lubrication. 
Suits all tape recorders, hi-fi 
and stereo. Sailing well under 
half price. Pott 10c each. 

3'' 225'.65c 
5" 600' . $1.50 
7" 1200' $2.50 
Alto long play fiV 90011.* 
S2.25. 7” IBOOft. —$3.29. 
Empty spools 3” 35c: 5’’ 65c, Post 
10c each. 

CRYSTAL 
MICROPHONES 

$1.40 

emi «“»» 
CM21 for desk or hand, high sen¬ 
sitivity toad resistance 500K-1M 
ohms, with 5' lead and plug, $1.40 
P ft P 100. Crystal mike smaller 
size lapel clip. CM62 response 
100-9000 Ke's, 3' lead and plug, 
69C, P ft P lie. 

Fantastic New Item! 
PEN TELESCOPE $1.95 
10-Power pocket telescopes. 41" 
closed; 8" long extended. Very 
clear image. Has clip for pocket. 
Closed.can also be used as a 50- 
Power microscope. Post free. 
Use also for inspecting record 
stylus needles. 

Tremendous 
SAVINGS 

Brand new 
Army "L" 

FIELD 
TELEPHONES 

$15.50 (2 for $29) 
Made by L. M. Ericcson 
6 MONTHS* GUARANTEE 
Pack freight $1 extra per phone.*, 
housed in completely rust proof 
metal, case. Has long distance 
ringing generator complete with 
bell. As used by P.M.G. linesmen 
and the Army. Ideal for property 
to property, house to house or 
shed, line testing, fire fighting 
communications, etc. Range over 
20 miles; use fencing wire (just 
insulate on posts). Absolutely 
brand new In original wax sealed 
cartons. Govt, cost over $100. 
Size 10" X 51" x 5". Battery set 
80c extra per phone. 

RECORDING 
TAPE 

P & P 20c. 
Top quality Philips type cassettes 
by famous maker sells at half 
price. Individually packed In 
plastic library box. C60 (60 min. 
recording time), $1.75; C90 (90 
min. recording time), $2.65. 

PORTABLE PETROL ELECTRIC 
GENERATING SETS-$59.00 

T2-18V., 80 Watt O.C. (5 amps.) 
Made for British Govt, to exact¬ 
ing specifications, at a cost of 
$180, are absolutely brand new. 
packed in original makers wood 
cases. Has small 4-stroke petrol, 
motor direct coupled to alterna¬ 
tor with rectifier for converting 
A.C. to D.C. Makes for extremely 
lightweight unit, only weighs 35 
lbs. is complete with set of tools 
and spares. Use for small lighting giants, charging batteries on 

oats, caravans, huts, properties, 
(Pack freight $8 in Aust.). 

Spares comprise piston rings, 
valves, gaskets, spark plugs (2), 
carb. jets and needla, spanners, 
etc. -— everything for an over¬ 
haul in years to come. 

"Cutler Hammer" 
TOGGLE SWITCHES 
Post pack 10c). 4-Polo, 3-w8y (3 
position) panel switches (centre 
off). Handles 10 amps, at 12 or 
24/32 volts D.C. Ideal for panels, 
control boards, 75c. 

ANTENNAE RODS — 69c post 10c 
6 Section ' telescopic, chromed 
brass, fits most transistor radios, 
extends from 51" to 27", female 
threaded base. 

Famous Make and Brand New 
INTERCOMS $9.50 
Post 50c. Two station Intercom¬ 
munication system comprising 
master and sub-station. A fault¬ 
less unit with volume control and 
connecting wire. Fully transis¬ 
torised. Has press-button buzzer 
on each station. Operates up to 
1-miie. Battery operated. Neatly 
packed in cartons. 

Enormous 
purchase 
from 
fam.ous computer manufacturer. [ 
Each’board comprises at minimum 
4 transistors and up to 6 tran¬ 
sistors, plus host of resistors, 
diodes, capacitators, etc. 4 Boards 
with minimum of 16 transistors 
$2 (post 20e): 8 Boards with mini¬ 
mum of 32 transistors $3.50 (post 
25e). Special price for quantity. 

GEARBOXES 
2 ratios available 10.5. to 1 and 
14.5 to 1, made by David Brown 
“Raciicon" England. Very robust 
construction, has two driving 
shafts at right angles and oil filler 
plug. Unit is drilled for 4-bolt fix¬ 
ing, size 41"x4l"x3i". T/i*" and I 

dia. X Iv' long shafts (cost 
over $100 to make). Bargain 100 
only. (Pack and Post $1.) 

INDUCTION MICROPHONES 
Will pick up sound wavos from a 
distance. Has suction cap, long 
cord and plug for tape recorder, 
etc. Sticks to wail or case of tala- 
phone for raeordin(f speech. $1.25. 

G.P.O. RELAYS type 3,000, brand 
new, $1.50 p. and p. 20c. 

AIRCRAFT REVERSE CURRENT RE¬ 
LAYS, 12V and 24V, 60 amp. D.C. 1 
Brand new in packet, $9.80. | 

AIRCRAFT DESIGN MOVEMENTS | 
0-90 degrees 4- and — In 24V (or i 
12V), $1.20 p. and p. 20c. 

POCKET RADIOS, Germanium prin- ! 
cipie, $1.99. 

‘BENDIX’ Aircraft Starter Sole¬ 
noids, 24V 200 amp. D.C., new 
$5, p. and p. 25c._ 

English Neon indicator Lamps 
with inbuilt resistance, 10 for $1. 

Now O-SO moving coil Voitmotors 
$4.50; Ampmotors $6.95, p. and 
p. 30c._ 

English 240V Voltage reducers 
(dimmers) for theatre lights, etc. 
(Used in the film "Alfle^'.i 1,000 
watt, as new $45. Freight $5. 

English 240v ttisnar fits Into ordi¬ 
nary light socket, for 25 watt bulb, I 
75e; for 40 watt bulb, 85c. Post 10c. 
Great for displays. 

Micro switches 10 amp. 125v AC 
5 amp. 240v AC. 95e. P & P 10c. 

New 4 AMP 3-18 volt 
SELENIUM RECTIFIERS Full wave , 
Current English make. Brand new. I 
Converts A.C. to D.C. $1.00. | 

25c. 2LAMP. 65C (Post 15c). 
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ANSWERS-continued 
organ was good value but the design and 
concept is dated by the standards of 
1969. 

TRANSISTORISED RADIO C^NlROLi 
Would you consider publishing details of 
an up-to*date radio-control system for 
models, either transistorised or using inte¬ 
grated circuits? Please accept my com¬ 
pliments on a fine magazine. It has many 
Matures which 1 hnd make very interest- 

ixM and enjoyable reading. (N3.B.» 
ioUand Park, ^d.) 

• Not only have we considered the 
idea, N.S.B., but one of our staff mem¬ 
bers is currently developing such a system. 

pliments 

COMMENT ON ARTICLES! Upon 
readina the September issue of your maga¬ 
zine, I feel compelled to venture some 
comments on two of your articles. (Then 
follow five pages of comment on the 
subject of ceramic filters and PET pre¬ 
amplifiers, in which the writer variowy 
agrees and disagrees with aspects of the 
subjects, raises new matter and expresses 
ideas which have sprung from close read-^ 
ing of the articles. Editor.) (BJR*, King¬ 
ston, Tasr) 

A The articles have obviously set you 
thinking at length and what you have 
written has taken a good deal of time 
to set down. However, while we are fully 
aware of this, we cannot undertake to 
match ,your effort To reproduce your 
letter and drawings in these columns and 
to comment oh iH the aspects you have 
raised would occupy several columns of 
space. Or, if we bypassed this problem 
and set it all out in a personal letter, 
quite a few man-hours would go into 
studying your letter closely, commenting 
on the matters raised and debating those 
with which we did not agree. You can 
rest assured, however, that the letter was 
read by the authors concerned and your 
reactions and ideas noted in case they 
should have relevance to future articles. 

WARPED RECORDS* I am very con¬ 
scientious about the care of my records, 
and have taken areat care to keep them 
in first-class conoltion. Can you advise me 
of any method of removing warp, or for 
preventing this condition? (N.T., Marrick- 
viUe, N*S.W.)* 

• Dealing first with the second part of 
your Question, warp is usually caused 
by bad storage, particularly when discs 
are left lying over at an angle, placed hi 
heaps on a surface that is not completely 
flat, and by heat. The correct way to 

store records is in an upright condition, 
in specially designed storage boxes or in 
a record cabinet. They should be kept in 
a cool place, where direct sunlight cannot 
fall either on the records or the storage 
boxes and cabinets. Storaae boxes and 
compartments of cabinets should be kept 
full to keep the discs upright. Where 
there are not sufficient discs to completely 
fill a compartment, some form of packing 
could be used, such as magazmes or 
books. We have heard of a method of 
curing warp, but we have not tried it our¬ 
selves, so we cannot vouch for its effec¬ 
tiveness. The method consists of placing a 
disc on a perfectly flat surface, covering 
it with a piece of heavy plate glass, 
then placing the lot in direct sunlight for 
an hour or two. The Set up is then cover¬ 
ed and allowed to cool. This is supposed 
to cure warp, but not severe ripple caused 
by excess neat. Try it on a disc which 
you don*t particularly care about. 

ANTENNA SYSTEM! In the diwam is 
a novel antenna I dreamed up. The idea 
is to achieve a perfect impedance match 
and broadband characteristic just 
something to get away from the old di|k>le 
and folded d^ole configurations. To date 
I cannot see how this antenna could phase 
itself; in other words I cannot place the 
standing waves on it and see how they 
would react. I wonder if you could, before 
I spend money buying the coaxial cable 
necessary to build it. l like your magazine 
a lot. It started me off on the hobby four 
years ago. (P.V*» Dover N4I*W.) 

• Your thinking about the antenna sys¬ 
tem would appear to be back-to-front, You 
seem to have assumed that someth! 
made up from all coaxial cable she 
have the attributes you seek but you can’t 
explain why. The more usual and valid 
approach is to visualise a system which 
should theoretically produce a desired re¬ 
sult and then to translate it into a physical 
thing. There is no good reason to assume 
that an antenna should have desirable 
properties just because it is constructed 
from coaxial cable. To work out the be¬ 
haviour over various frequency bands 
would be a time-consuming—-and pro¬ 
bably futile — exercise. A tremendous 
amount of research has gone into antenna 
design, but the ’’old dipole and folded 
dipole configuration” remain popular be¬ 
cause they are fundamental. 

OTHER MAGAZINES! Thank you for a 
fine magazine. I look forward to the 
beginning of each month when 1 can buy 
my copy. In each issue I notice, usually, 
at least one letter asking for some project 
that you haven’t yet run. Sometimes con¬ 
structional articles of the required pro¬ 
jects have appeared in other magazines on 
the bookstalls and I feel that, between 

Electric Therapy 
1 refer to the matter raised in Forum, in the September issue on ”How To 

Lose WeMt”. 
1 thiiik that the person concerned was wise to be cautious but, as a retired 

X-ray and electro-medical engineer. I would like to add my comment. 
As far as I know, the term ^’Oalvanic” is still used in medical circles to 

indicate direct current, which is used to treat certain conditions. Unfortunately, 
unqualified persons liave, from time to time, treated persons with electrical 
modalities and brou^t discredit to the method. 

In the hands o! properly qualified persons, medical specialists and physio¬ 
therapists, various electrical modalities have proved—and are proving—of great 
benefit to patients, where such methods are justified. 

One might eke the case of a bad fracture of a limb which has had to be 
set and immobilised in piaster for some time. On recovery, it is sometimes 
found that the muscles of the limb have atrophied through disuse and the 
patient is unable to use the limb. Treatment by pulsed currents of the correct 
waveform and intensity will, in short time, tone up the muscles and help 
restore movement. 

Incidentally, Professor Leduc was a medical specialist practising in Nantes, 
France, around the turn of the century. He used electricity in cases where its 
use was indicated. (J.F., Monbulk, Vic). 

GET YOUR LOWTHER 
LOUDSPEAKER AT 

ENCEL'S AND SAVEI 

PM6Mk.l 
Qtp flux; 17,600 saust. 
Total flux; 196,000 maxwalli. 
Frequoney ransa; 20*20,000 Hi. 
Impedanet; 1$ ohmi. 
Capaelty; 20 watts. 
Weight: 7 lb. 
The speeial deiign of the PM 6 drive unit 
preserves the fundamental to harmonic relation¬ 
ship throughout the entire audio range, thereby 
ensuring smooth, natural sound. Designed es¬ 
pecially to meat the requirements of horn'loaded 
operation, the PM 6 should never be used as a 
conventional direct radiator. 

PM 7 
Gap flux: 19,650 gauss. 
Total flux: 250,000 maxwells. 
Frequency range: 20-20,000 Hz. 
Impedance: 16 ohms. 
Capacity: 20 watts. 
Weight: 9 lb. ^ . 
The generation of 19,650 gauss from such a 
small mass Is the culmination of years of re¬ 
search to improve both available magnetic 
materials and construction techniques. The in¬ 
creased force in conjunction with a hew patented 
speech coil of ve^ high efficiency give an overall 
attack and transient response which has never 
before been achieved In such a compact unit. 
The PM 7 may be used as an alternative to the 
PM 6 in all Lowther systems where maximum 
efficiency and optimum performance characteris 
ties are required. 
Extracts from review In “HI-FI News" 
“On switching on, the first action was to turn 
down the volume control due to its high sensi¬ 
tivity . . . Even more striking than this was 
the remarkable high note response. The effect 
of this was to bring ail sounds closer to the 
listener as it were. . . . the source appeared 
to approach closer than the writer hos ever 
experienced before ... a remarkably smooth 
top response." 
Cali or write new for a speeial Lowther price— 
you'll save more at Eneel Stereo Centres in 
Melbourne or Sydneyl 

Here is a cross section of the Lowther Aeousta 
speaker enclosure. Plans will be provided or 
complete cabinets are available in your choice 
of several popular polished or oiled finishes. 
Prices on request. 

ELECTRONICS 
CSTEREOIRTY. LTD- 

Head Otlice: 

431 Biidge Rd. Richmond. Victoria 3121. 

Tel 42 3/62 
Sydney Store: tifOUnd Myyi HuildniK 

25/ Clarence Street. Sydney, NSW 2000 

Tel. 29 4563, 29 4564 
WholcsaUts jcceptcd 

Austialia's Greatest Hi Fi Centre 
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IRH Components Pty. Limited 
introduce Sealectro products 
for modern electronics. 

ACTAN 
programming switches 

Drum type programming switches per¬ 
manent or field adjustable. Manual or tim¬ 
ing motor or stepping solenoid actuated. 
Extreme versatility of contact arrangements 
enable up to 60 discrete programmes per 
switch. 

IRH 
COMPONENTS 
PTY. LIMITED 
The Cumpoticnts Division of 
IRH Industries Limited 

(^^THE CRESCENT, KINGSGROVE. N.S.W; 2208. PHONE 50 0111 

t^E^ECTOBOARD 
programme boards 

The most flexible and reliable pro¬ 
gramming system, cord or cordless 
styles, single or multi-pole switch¬ 
ing, programming by shorting pins 
or component interposition e.g. 
Diodes for back-feed elimination. 
Applications include: Analogue 
Computers, Naval Communications 
Channelling, Data Logging, Func¬ 
tion Simulation, Pattern Genera¬ 
tion, Factory Automation, Nuclear 
Power Control. 

The Sealectro Static Punched Card or Stub 
Readers (80 x 12 or 51 x 12 cards) are 
suited to a wide and growing range of pro¬ 
gramming and matrix switching applications 
wherein immediate programme change and 
low volume programme store are requisite. 
Some samples are: Low-cost automation, 
machine tool control, automated testing, 
process control, function simulation. The 
Badge Reader (10 x 10 card) is designed 
for Personnel identification. Credit status. 
Data collection and transmission. 

sub-miniatxjre 
R,F.comectors 

The widest range of Sub-miniature Co¬ 
axial Connectors, in screw-on, snap-on and 
slide-on styles. Conform to MIL C-22557/A 
50 ohm patterns available for RG—196/U or 
RG~ 188/U cables, and also for the equivalent 
semi-rigid cables. Hermetically sealed bulk¬ 
head mounting connectors suitable for pres¬ 
surised equipment. A full range of BNC, 
TNC and C type adapters is also included in 
the ConheX range. 

teflon terminals 
The PRESS-FIT terminal range includes 

a broad line of types and sizes of Stand-offs, 
Feed-throughs, Receptacles, Test Point Jacks, 
Probes and Plugs, Transistor Sockets, Tran¬ 
sistor Holders, Bushings, Taper-pin Receptacles 
and special types for welded or wire-wrap 
connections. PRESS-FIT terminals are avail¬ 
able in the ten E.I.A. colours — white, 
black, brown, grey, blue, violet, green, yellow, 
red and orange. 
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ANSWERS > continued 
6BM8 6!\: As little as 10 years ago, a large 

number of amateur phone stations 
would have been found using 
class-B modulators and it would 
be a reasonable bet that the output 
valve would have been a 6N7, 
There is also a good chance that 
the essential components for a 
class-B modulator are lying for¬ 
gotten in junk boxes or discarded 
chassis. Here is the circuit for a 
typical low class-B modulator, as 
published in the December, 1959 
issue. The article points out that 
the modulator could be used 
directly with a carbon microphone 
but it also shows a standard pre¬ 
amplifier and a full-scale preampU- 
fier/clipper, which could be used 
with a crystal or dynamic micro¬ 
phone, This last was originally 
featured in the December, 1957 
issue. Copies of both articles are 
still available for 20c each. In¬ 
quiries should be addressed to the 
Assistant Editor, Electronics Aus¬ 
tralia, Box 2728, G,P,0„ Sydney, 
2001, 

IHIIlltlllllllllllllltllllllUlllllllllllllliniMllilllllllllllllllllllllllilHIIIIIIIIIMIIIIIIII 

the various magazines available, Austra¬ 
lian enthusiasts are well catered for. 
Would it be asking too much for you to 
suggest that readers purchase certain of 
these other magazines? (J. Mc.D^ Gee¬ 
long, Vic.) 

# Thanks for the encouramng remarks 
and for the sug^stion. We have no false 
ideas that E.A. is the only magazine that 
readers should buy or that readers should 
only build what is described in this maga¬ 
zine. In a very real way, the various 
magazines and textbooks complement one 
another in spreading; and maintaining acti¬ 
vity in a common mterest. Good luck to 
them. The better they are, the harder we 
have to work to compete. They keep us 
on our toes. However, to say the least, 
it would be unconventional to promote 
actively the sales of another journal sell¬ 
ing competitively on the bookstalls. There 
is the point also that, to suggest articles 
in other journals, it would be necessary 
to index them for reference, evaluate the 
articles and make decisions as to whether 
they should or should not be recommend¬ 
ed for Australian hobbyists. This is a task 
that we would prefer not to inherit. 

YOUNG READER: I’m only 12 years 
old and I read your magazine every 
month. I think it’s just great. Could you 
please publish my name and address, as 
1 would like to hear from a person of 
about my own age interested in amateur 
radio. (David Robbie, 4 Dover Street, 
Levin, New Zealand.) 

• We are glad you like the magazine, 
David, and we have published your name 
and address for any young readers to 
contact you directly. 

READER’S SUGGESTIONS: 1 have only 
recently become a subscriber to your 
magazine and find it extremely interest¬ 
ing. I have a couple of suggestions which 
you may find worthwhile. First, have you 
considered a binder for storing copies of 
your magazine? Second, some months 
^o, you published the design for a 
Ineremin. Could this be modified for use 
as a burglar alarm and. if so, what 
would be the effective range? Also, purely 
as a matter of academic interest, would 
it be possible to detect the presence of 
such an alarm system? (AJ.D., Albert 
Park, Vic.) 

• Binders for ’’Electronics Australia” are 
available for $2 each plus 2Sc postage 
from Photosales, John Fairfax and Sons 
Ltd., Box 5025, G.P.O.. Sydney, 2001. 
The principle of the Theremin could 
possibly be adapted for use as a burglar 
alarm, but the design as published is un¬ 
likely to be stable enou^ for this use. 
The presence of an RF field could cer¬ 
tainly be detected by anyone — provided 
they were looking for itf 

TRANSISTORISED TRANSMITTER: 
Would you please consider describing a 
fairly simple transistorised transmitter for 
the amateur bands. 1 have searched 
through your past issues in search of a 
suitable design, but have found only valve 
circuits. (J.W., WoUongoiig, N.S.W.) 

• It is true that we haven’t described 
such a design in the past, J.W., mainly 
for the reason that suitable transistors 
have not been readily available at reason¬ 
able prices until relatively recently. Now 
that this situation is somewhat more 
favourable, we will certainly look into the 
possibility of producing a project along 
these lines. 

MW AND LWi Recently I obtained a 
radio receiver which can operate on both 
medium and long waves. Can you tell 
me the difference between these two 
waves. (G.A., Roeewater^ S*A.) 

• The main difference between these two 
wave-bands is the range of frequencies 
covered. Medium-wave covers from about 
500 to 1600KHZ (for broadcasting in 
Australia), while long wave covers fre¬ 
quencies below about 300KHz. This band 
is not used for broadcasting in Australia. 

discharge ignition system in your Septem 
ber issue was very timely. Tlie system ir 
my car is not adequate, and you have 
provided me with an excellent alternative. 
My thanks to the writer, and my thanks 
also to the staff of ’’Electronics Austra¬ 
lia” for the excellent coverage of subjects. 
(A.K., R.A.A.F. Richmond, N.S.W.) 

• We are afraid we cannot assist you on 
an individual basis with equipment for 
infrared experiments, but we shall con¬ 
tinue to publish articles of interest in this 
field as they become available. The equio- 
ment we have discussed in the past all 
seems to be highly specialised, and would 
presumablv be outside the financial re¬ 
sources of most people. We know of no 
kits of parts for the use of home con¬ 
structors. We are pleased to hear you 
found the item on a capacitor discharee 
ignition system useful, also that you are 
pleased with the magazine in general. 

COMPUTER BOARDS 

IMNSmOU 15c [Idl. 
Resiston, Diodes, Capacitors ftoe. 

Pack and pc«t 50c 
inleai Information tuppfiad with oot 

Minimum ordar SI.SO. 
Piaata add Poataaa. 

COISTOK aEHRONia 
Box 178, KEllERBERRIN. 6410 

INFRARED PHOTOGRAPHY. 1 am a 
radio technician and a keen amateur 
photom-apher, and I am very interested 
m infrared photography—also seeing at 
night with the aid of infrared. Any in¬ 
formation vou can give me on the subject 
and availability of equipment—^kits to be 
built and such like—would be very grate¬ 
fully accepted. The article on a capacitor 
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SOUND PROJICTORS 
Cioevox Prefect and Harmour 
Heath 16mm in food working 
order. 240r operated, complete 
with speaker and amplifier. 

from $90.aD 

CIRCULAR SLIDE RULE 
3%in diameter. Will do the 
same work at the conventional 
slide rule. Instruction book in¬ 
cluded. 

$1.2S tooh 
Pott 10 cents. 

REFLECTOR QUNSIGHT 
Contains these lenses: 

1 Lens lin Focus. IVkin diam. 
1 Lens 1 ll/16in Focus. lV4in 
diameter. 
1 Air-spaced Lens. lV4in diam. 
1 Filter Lens. 1 Oratleule. 
1 Lampholder. $1.8S 
Post.: N.S.W. 30ct Interstate; 40c. 

P.M.O. TYPE 
TELEPHONES 

Standard desk type with magneto 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$29.00 
it TELEPHONE SET!) 

30c cartage to rail. Freight My- 
able at nearest attended railway 

station. 
Please note we are now able to 
include mile of telephone 
cable FREE with each set of 
Phones. 

BATTERY CHARGERS 
240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp. without meter. $13.75 
2 amp. with meter. $11.7$ 
Post N S.W, 70c; Interstate 95c. 

MINIATURE 
ILICTRIC MOTORS 

llA to 3 volts D.C Ideal for 
model boats, cars, planes, etc. 
Strong torque. Only 
65 cents each or 1$ for $4.1$. 

(Pott 7c). 

TRANSCEIVER 
(2-way radio) R.C.A. America RT 
68. 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser in 
100 K/cs: step* 10 channel per 
mcg/cycle with power supply. 
Leads. mike and headphones 
$45> 60c cartage to rail. Freight 
payable at nearest attended rail¬ 
way station. 

TRANSCEIVER 
(2-way radio) 62 set ideal small 
ships. Hams. etc. 1.6 to 10 megs. 
Crystal locked or V.F.O. controllkl 
5 watt output. Complete with an¬ 
tenna. headphones and mike $60. 
60c cartage to rail. Freight payable 
at nearest attended Rimway 
Station. 

HEAD PHONES 
Low impedance moving coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. $3.50 pair. Same with 
black felt muffler. $4.50 pair. 
Poet N.S.W 3$ct Interstate 30c. 

12 VOLT DX. 
DESYNN INDICATOR AND 
TRANSMITTER UNIT. Suitable 
for aerial rotation indicator, etc. 
0-360 deg., weatherproof mount¬ 
ings. 

$5.00 per set. 
Postage: N.S.W., 95c; 

Interstate $1.67. 

WHIP AERIALS 
6-Plfee, brand new, $5.7$. 6tc 
cartage to rail. Freight payable at 
nearest attended railway station. 

AVO MULTI METER 
Type CT 38 

$75.00 

A.W.A. AUSTRALPHONE 
Transceivers 13 V 

New Complete Station. 
1.6 to 10 megs on transmit. 
0.54 to 16 megs on receive. 

$150.00 

P.M.O. Phone Jack and plugs. 25c 
each. 45e the pair. 

Post 7c. 

NIFE CELLS 
1.2 Volt fully charged. 41n x Sin 
X lin 4 AH. 

$1.00 each 
Post. N.S.W.. 25c: interstate 35c. 

WALKIE TALKIE TWO- 
WAY RADIOS 

P.M.O Approved Citizen Band. 
9 Transistor. $79,00 per set of 2. 
Post, N.S.W. 50c: interstate, 60c. 

P.M.O. TYPE KEY SWITCHES. 
45e each. Post, 15c. 

BC 221 
Frequency Metres 

SSS.OO 

VALVES 
BRAND NEW 

IN 
Special 

807 
65N70T 
8989 
5U40 
77 
EF50 
6U7 
5Y3 
6C4 
2x2 
6A05 
12AU7 

CARTONS 
discount for quantity 

7$c X61M $2.30 
9$c C:V850 

$1.H 1H60 
9$€ 832 

$1.00 6AK5 
3$c 6X4 
7$c 12SK7 

$1.7$ VR65 
$0c VT4C 
7$c AU5 
•Oc 80 

$1.00 6AK5W 

$1.$0 
30e 

$5.00 
$1.50 
$1.00 

$0e 
2$e 
7$e 

$1.00 
$1.2$ 
$1.$0 

CATHODE RAY TUBES 

3rP7 $2.95 $BP1 $3.50 
3IP1 $2.95 
V1669 4/1 $2.95 CY21I4 $2.95 

PLEASE ADD POSTAGE 
ON ALL ARTICLES 

45 X 40 coated Lens with tripod 

$10.95 

30 X 30 Power Coated Lens 
Brand new. 

IS.75 
60 magnification with a 60mm 

coated objective lens. 
With tripod. 

$29.00 
As illustrated. 

Postage, 95c; Interstate $1.20. 

TELESCOPES 
}0 X 40 wllh Tripod 

$7.9S 
Post N.S.W., 70c; interstate $1.20 

PETROL MOTOR 
GENERATOR SET 

BRAND NEW EX-ARMY 
300 watt, 15 volts, 20 amps. 

Made in Canada, Complete with 
tools, instruction book, spares, 
etc. Only. $75.00 

$1 cartage to rail, freight pay¬ 
able at nearest attended railway 
station. 

HIGH STABILITY 
RESISTORS 

l.R.C. brand new. usually lOc 
50 assorted values for only 

$9.75 
Pott 15c. 

RECEIVER 8C A.W.A. 
With ABC and D Coils. 
Complete with all spares. 

190.00 

522 TRANSCIIVIRS 
100 to 150 m/c*. 

$9S.OO 

TYPE S POWER SUPPLY 
(240 Vac supply for AT 5-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt. lOma 550 volt 200ma. 300 
volt lOOma. $30.00 

TELEPHONE WIRE 
21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coU of twin (equal lA 
mile) $7 per coil. 
“ . N.S.W. “ Post, 70c; interstate $1.20. 

SCOOP PURCHASE 
Qramo Motors. New. Made in 
U.S.A. 4-ipeed 240 volt A.C. 
50 eye. Only $2.75 each. 
Post, N.S.W, 30c: interstate. 40c. 

CO-AXIAL SWITCH 
70 ohms 4 positions, 

can be motor driven completely 
waterproof 70 ohms type con¬ 
nectors. Housed in metal case 9in 
X 81n X 8in $5.00 each. Post 
N.S.W 70c. Interstate $1.20. 

ASTRONOMICAL 
TELESCOPE 

316 in reflector 126 X magniflea- 
tion. Complete with 4 X Under 
and equatorial mount, 

$59.00 
Pom $1.50, 

C.M.A. CABLE 
240 volt 3/.036 black, new and 
perfect, 100yd rolls $3.00t 6 or 
more. 30e cartage to rail. 

$2.50 
Frequency Counter Cinte^^g^ 

VIBRATORS. 6 volts. 7-pln 7fe 
each. 
UNISELECrrORS. 4 BANK, $4.0$ 
Post, N.S.W., 25c: Interstate. 30c. 
INSTRUMENT TRIPODS, sturdy, 
wooden frame. Telescope. Ex¬ 
tend to 4ft 61n.  $13.0$ 
SELSYN MOTORS MAOSLIP 

Mk. II.$5.25 M. 
No. 19 TWO-WAY RADIOS 

Sold a sis without power supply, 
leads, accessories, etc. Only $15. 

Or complete with above gear, $35. 

BINOCULARS 
PRISMATIC. Coated Lenses 

Brand new. Complete with case, 
8 X 30 ,.  $11.75 
7 X 50  $22.15 

10 X 50  $23.07 
12 X 5  $23.95 
20 X 50 . $26.1$ 
Post. N.S.W., 70e; interstate, $1.20 

9000 TYPE RELAYS 
P.M.O, 200 Ohm ^ 1.500 Ohm 

Coils* $1.25 each. 

A W A. AMPLIFIERS 
240 VAC with pick up 

Terminal. Used in good order 
Ex Studio. 

5-watt model. $15.00 

MINE DETECTORS 
Ex A.M.F with Instruction Book. 
Complete in wooden case. Ideal 
tor plumbers, councils for locating 
buried pipes, etc. Freight pay¬ 
able at nearest attended railway 
station. $99.00 

4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, ideal Broad¬ 
cast Studio, music recording. 
Church and play recording, etc. 

Fraction of original cost. 
Price on Application. 

240 VOLT 
522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 
V A.C. Complete and ready to 
plug in $30.00. 

SPECIAL lucky dip valve offer, 
15 new valves in cartons for only 
$2.00. We haven't got time to 
sort them, so you reap the benefit. 

Post 60c. 

SOLENOIDS 
Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post. 10c. 
200 Mill, amp., 24 volt. 1/Bln push 

movement. 
$1.25. Post 10c. 

LENSES 
TOP GRADE ACHROMATIC lin 
DIAMETER, 20In FL Ideal as 
telephoto lens, mlescope objectives. 

Postage 46c. 

CONDENSER LENS 
2t61n DIAM. 2ln FL. $1.5$ each 

or $2.5$ per pair. Post 2Ic. 

CONDENSER LENS 
llAin diam. mPL. 50c each. 

Postage. 17c. 

FOUR CHANNEL 
BRANCHING AMPLIFIER 

With 41n Vu. meter QLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced input 
and output. Ideal for outside 
broadcasting, etc. 

$39.S0 

MONITOR SPEAKER 
UNIT 

Bx-A.B.C., consisting of low re¬ 
sistance 8in speaker in Acoustic 
Labyrinth Baffle Box. complete 
with 10-watt amplifier. 600 ohms 
plus 8dbm input. 240 volt A.C. 
operated. 

$97.S0 

TEN CHANNELS 
VHF TRANSCEIVER 

Types TR1934 100-125 meg/cys. 
and TR1935 125-150 meg/cyclss. 
28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

$99.00 

RECORDING TAPE 
EX-GOVERNMENT SURPLUS 
STOCK* Topgrade. 600ft on 
51n spool. $1.45, post 13c, 150ft 
on Sin spool. 65c* post 9c. 

TELEPRINTER PAPER 
TAPE 

8>/4in X 6 5/8in 
Full Pago 

$1.50 per roll. 

WHEATSTONE BRIDGE 
Top* grade 

In Multiples up to 1000 
$6S.OO 

Deitch Bros. 
70 OXFORD Sm SYDNEY, 2010 

SORRY, NO C.0.0. 

202 ILSCTftONICS Australia, Novembar, 1969 



WRITE OR 
CALL FOR 

OUR 
FREE 

CATALOGUE 
NOW 

Become 

weather 
fxpart 

AMATEUR ASTRONOMERS SUPPLY CO 
Dept. E 11A-B Clorke St., Crows Nett, 

Sydney 2065 Phone 43*4360 

neCTkONICS AusUaUp, Noyember, 

ANSWERS - continued 
SOLID STATE: Is the series of articles 
*Tundamental8 of Solid State** available 
in book form, and if so bow it is obtain¬ 
able. I won*t stop buying “Electronics 
Australia,** but this is the sort of textbook 
I need. (R J.R., Altom, Vic.) 

• This series has not been published pre- 
Wously. It is currently being written for 
the magazine by our Technical Edit^, 
Jamieson Rowe, We may, if there is suffi¬ 
cient demand, publish the chapters in book 
form some time after the series is com¬ 
pleted but we have no film plans in this 
direction at present. 

SIMPLE TRANSMITTERS: I would like 
to compliment you on the excellent 
material printed in every issue. I am IS, 
and have gained much knowledge from 
“Electronics Australia.** Will you con¬ 
sider publishing a constructional article 
on a simple transmitter? Many boys of 
my age are preparing to tackle the 
P.M.G.*s examination for the amateur 
operator*s certificate of proficiency and 
want circuits for simple AM and SSB 
transmitters. (A^.» Wollongong^ N,S,W.) 

• WB could well be overdue for a simple 
AM transmitter and we will certainly look 
at the possibilities of publishing a suitable 
project. The last circuit of this type we 
published was in the February, 1965 issue 
(A Basic 3-band AM Transmitter, File 
No, 2/TR/37). Since it may be a few 

Burglar Alarm iiiiiHiiiiNiiiiiiiiiiiiiiiini 

FOOT TRAPS AND MAINS SUPPLY; 
Reference the article, **Transis- 
torised Burglar Alarm** in the October 
issue, written by myself. There are some 
points I wish to raise. The article, as 
you presented it, states that foot traps 
are most suitable when the house is to 
be vacant for some time. This is . . . 
contrary to what .1 wrote. In fact, foot 
traps afford a simple and quick method 
of protection. I feel that your statement 
mav mislead readers into rejecting this 
added protection. Suggestions are also 
made for the use of mains power, usins 
batteries as a standby in me event of 
mains failure. I would point out that to 
convert from the original circuit to the 
transistorised circuit requires the addition 
of only four components at a total cost 
(retail) of less than $2. The components 
required to run the original circuit from 
the mains cost much more than ^s 
(about $6 by my calculation), are bulkier, 
and require the provision of a power 
point. Because of the vei7 low current 
drain, the batteries would last as long in 
the transistorised circuit as they would 
in the converted circuit. So, where is 
the point in runnii^ the original circuit 
from the mains? (The author). 

• The points you raise are quite valid 
and accurate, the only matter for debate 
being their relative importance. Quite frank¬ 
ly, we consider the average reader is per¬ 
fectly capable of making his own decision 
as to which of a number of alternatives 
is best suited to his requirements. Where 
one may feel that foot traps are un¬ 
necessary except for long periods of 
absence, others would welcome the oppor¬ 
tunity to use them on every occasion. 
All we did was make the technical in¬ 
formation available. Much the same rea¬ 
soning applies to the power supply situa¬ 
tion. While your oost structure may be 
valid on the basis of new components, 
many readers could produce most of the 
parts from their junk box. Granted, the 
same reasoning could apply to 
the transistorised system, so that the final 
choice by any individual may well be 
based on what was already available. 
Once again, we simply provided the in¬ 
formation; the reader can make up his own 
mind. 

HiiiiiiiiiiiiiiiiimniiiiiiiiiiiiiiiiiiiiiiiitiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiHuiiiiiiiiiniii 

months before we can arrange to publish 
another circuit, you may care to have a 
look at the earner one. Reprints of the 
article can be had thromffi the Informa¬ 
tion Service for 20c. (Please quote ffie 
number.) We published a series of ariicles 
on the construction of an SSB transmitter 
in our issues of January to March, 1967 
(FUe Nos. 2/TR/41, 42, 43) but this is 
anything but simple. A somewhat less 
complicated circuit could well be a possi¬ 
bility for an article at some future date 
but, of necessity, an SSB transmitter is 
fairly complicated. 

INTERFERENCE: I have found that the 
most effective way of reducing man-made 
static is to use a receiver with a balanced 
aerial input and a centre-fed antenna. It 
is most effective against noises other than 
that caused by breakdown of insulators on 
the HT lines. The antenna needs to be 
above the house wiring but, in my case, 
it is sufficient to have it under the peak 
of the roof, just under the tiles. I have 
also found that, where a balanced aerial 
primary is not available, the scheme is still 
worthwhile, with the twin lead connecting 
between the aerial terminal and earth. I 
am looking forward to a solid-state com¬ 
munications receiver, In my opinion your 
magazine is the best of its type, publi^ed 
here or overseas. (LE., Como, W.A.) 

0 Getting the antenna above electrical 
house wiring and minimising signal pick¬ 
up by the down lead can certainly help 
against interference. The trouble with 
leakage from the HT wiring is that it is 
radiated and becomes just lil& another RF 
signal. The tendency these days is to 
favour unbalanced, coaxial input. This 
might suggest the use of a coaxial down 
lead, even with a rather indeterminate 
length of wire above it. Alternatively, it 
is easy, these days, to produce a broad¬ 
band balun which will allow a balanced 
down lead to feed into a coaxial or im¬ 
balanced aerial iimut circuit. Work on the 
solid-state receiver is coming along nicely. 
Thanks a lot for the nice remarlu about 
the magazine. 

CONTINUITY TEST: It is possible to 
verify whether there is a br^ in the 
winding of a coil, a choke or a wire- 
wound resistor by making a continuity 
test. For this, you require a battery and a 
votmeter or, failing that, a ffashlimt bulb 
or a pair of headphones, (R.W., Sebasto¬ 
pol, Vic.) 

• The idea of a continuity test is a very 
md one and is mentioned m most elemen¬ 
tary electronic textbooks. It is also the 
basis of the resistance scales in all multi¬ 
meters. Howeyer, you app^r to have 
worked it out for yourself. Good for you. 
If you can continue to think one step 
ahead of your reading, it will augur well 
for your future in electronics. 

(Continued on page 207) 

CHOOSe THE BEST- IT COSTS NO MORE 

RISIN 
for rtflabl* eonnceflons 

0. T. IIMPRIHE t CO. IIMITED. H.«d 0«le.i 27-41 Bowd.* Stmt, 
finS at Mtibovrnt • IrUban* • ASalaiSa • Rtrtli 

ELECTRONIC WEATHER 
EQUIPMENT 

Eleefrie wind speed generator. 
instant wind direction indicator. 
Barometer 
Hygrometer 
Thermometer 

EXPLORATION, UNLIMITED 
% Telescopes 
• Microscopes 
• Binoculars 
• Astronomical books, charts, atlases 
• Buiid-it-yourseif kits 
• Celestial globes 
• Scientific weather equipment 

SEEK OUR BXPSRT ADV/CE 
ENJOY OUR PRIBNDLY SERVICE AND 

^ BIG RR/CE SAVINGS 

Prompt mall 
order service 

All goods fully 
nteed. 
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RADIO 
SUPPLIERS 
Mail Order Specialists 

1B3GT (DY30) $1.45 

’SJ .;. 
?F5 
1HS 
IKS 
1K7 
1L4 

1L5 . . . 
ILN5 . . 
IMS . . . . 
IPS .. .. 
1Q5 . . . . 
IRS .. .. 
1S2(OL66) 
154 . . . . 
155 .. .. 
1T4 . . . . 
1X2 A/B 
2D21 .... 
5S4 . . . . 
5V4 . . . . 
5AR4 GZ34 
SAS4 .... 
5R4GY .. 
5T4 . . . , 
5U4GB . . 
SV4(GZ32) 
SY3GT ., 
SZ3 . . . . 
6A8G . . 
6AB7 .... 
6AC7 ea. 

or 5 tor 
6A08 . . 
6AE8 (X79> 
SAGS .. 

or 12 for 
6AG7 .. 
6AJ5 .... 
6AK5(EF9S) 
SALS . 
SALS 
SAMS . . 

or 3 for 
SAMS . . . 

or 3 t< 
SAN7/A . 
SAQS . . . 
SAR7GT . . 
SAU4GT/A 
SAUS . . 
SAV6 . . . 
SAX4 .. . 
SBS . . . . 
6B8 . . . . 
SBAS .... 
SBES .. . fBHS . . . 
BK8 (EF86) 

SBL8 .. . 
SBM8 . . . 
6BQ5 (EL84) 
SBQ6GTB/ 
SCUS . . . 
SBq7A .. . 
SBV7 
SBX6 
SBY7 . . . 
SC4 ... 

or S for 
SC8 
SCA4 
SCA7/EL34 
SCBS . . 
SC06G/A 
SCG7 
6CHS 
SCK5 
SCK6 
6CMS . . 
SCQS 
6CQ8 
SCSS 
SCW4 

(NUVISTA) 
60C6 .... 
SDC8 .... 
SDQSA .... 
SOQ6B . . . . 
6058 . . . 
SOTS . . . . 
S0X8 . . 
6EA8 . . . . 

Illl ,, .. 
6F6G . . . . 
6G8G . . . . 
6GV8 . .. 
6GW8 .... 
6H6GT . . . 

or 12 for 
SHG5 . . . . SHS8 .... 
J5GT . .. 

6J6 .... 
^ or 3 for 

6JtG .. ., 
or 5 for 

6K7 . . . . 
SK8GT . . . . 
6K8 Metal . 
6KV8 
SL6G . . . . 
6L7 . 
SMS . . . . 
6N3 . . . . 
6N7 . . . . 

or 10 for 
SN8 . . . . 
6Q7G . . . . 
6R3 . . . . 
6S2 .... 
6SA7GT 
6SC7 . . . . 

$1.00 
.75 
.50 
.50 
.50 t2.00 

1.00 
.SO 
.50 
.50 
.50 !1.80 

1.45 
1.00 
1.70 

$1.00 
$1.90 
$1.20 
$1.00 
$1.70 
$2.45 
$1.30 
$2.00 
$1.75 
$1.30 
$1.50 
$1.20 
$1.50 
$2.00 
$1.00 

.50 
$2.00 
$1.35 
$3.50 

.20 
$2.00 

$2.55 

.75 
$2.00 

.75 
$2.00 

. 1.55 
$1.30 
$1.80 tl.50 

1.30 
$1.20 
$1.50 
$2.00 
$3.00 
$1.40 
$1.40 
$1.35 
$2.00 
$1.50 
$1.60 
$1.50 

$2.75 
$2.40 
$1.90 
$2.20 
$2.65 
$1.80 
$1.40 
$1.65 
$1.55 
$1.80 
$1.80 
$1.25 
$2.50 
$1.70 
$1.70 

.20 
$2.00 
$1.50 
$1.50 
$1.00 

.75 
$2.00 

.50 
$2.00 
$3.00 
$1.00 

.50 
$1.25 
$2.00 
$1.75 
$2.90 

.50 
$1.35 
$1.20 

.30 
$2.00 
$1.40 
$2.50 
$1.55 
$1.85 
$2.20 

.75 

SSF5.75 
6SF7 .. .. .75 
6SH7.SO 

or 5 for $2.00 
6SJ7.75 

Or 3 for $2.00 
6SL7GT . . $1.25 
6SN7GT . . $1.00 
SS^GT . . $2.10 
6SS7.75 
6U4GT . . . . $2.00 
6U7G.75 

or 3 for $2.00 
6U8/A . . . . $1.55 
6V4.$1.05 
6V4.$1.05 
6V6GT .. . . $1.75 
6X2.$1.95 
6X4.$1.00 
6X5GT . . . $1.50 
6Y9.$1.90 
7A8.35 or 

8 for $2 
7C5.50 
7E6.50 or 

5 for $2 
7H7.75 
7W7.50 or 

5 for $2 
9A8.$1.90 
9U8.$1.75 
12A6.50 or 

5 for $2 
12AH7 ... .50 
12AT7 . .. .50 or 

5 for $2 
12AU6 . .. $1.50 
12AU7 . .. $1.45 
12AV6 ... .75 
12AX7/ECL83 

$1.60 
12BE6 ... .75 
12BY7/A . . $1,75 
12C8.50 
12J5.50 
12SA7GT . . $1.00 
12SC7.50 
12SH7.50 
12SK7.50 
12SN7GT .. $1.00 
12SR7.50 or 

5 for $2 
16A8 . . . . $2.00 
35L6.$1.00 
19.50 
30.50 
42.$2.50 
47.50 
57  50 
58  50 
78.$1.00 
80.$1.50 
100TH . . . $3.00 
717A .. .. 
807 .$1.25 
808 .$1,00 
832A . . . . $7.00 
866A . . . . $1.00 
954 . 50c or 

5 for $2 
955 .50 
956 .50 
958A . . 50c or 

5 for $2 
1625 . . . . 50c or 

5 for $2 
1629  50 
5636  75 
9006 . . . . 25c or 

10 for $2 
BA50 . . . . lOcor 

12 for $1 
ECC3S . . . . $2.00 
ECH3S . . . $2.80 
EF86/6BK8 . $2.00 
|L34 (6CA7) $3.00 
EM84 . . . . $1.50 
EY91.SO 
KT61 . . . . $3.90 
KT66 . . . . $4.75 
KT88 . . . . $5.30 
RL18 . . . . 75c or 

UL41 .. ..^$^f.Jo 
VR1S0 
^^(volt Reg.) $1.25 
2D21 . , . , $1.20 
2E26 . . $4.60 
2X2/879 ... .75 
6CW4 
^NUVISTA $2.75 
6DQ5 , . . . $4.75 
75C1 Volt. 

ioof&' ii.'oo 
90C1 Volt. 

Reg.$2.50 
108C1/OB2 . $2.50 
150C4/OA2 

Reg.$1.65 
832A . . . . $7.00 
866/A Reg. . $1.00 
807 .$1.20 
884 .$2.85 
885 .$2.85 
2051  50 
5763 . . . . $2,55 
6146A . . . . $5.95 
6146B . . . . $6.25 
OA2/150C4 $1.65 80B2/106C1 . $2.50 

EO3/10 .. $2.55 
QE03/12 . $2.65 

QQEO3/20 $17.00 
QQEO6/40 $12.95 
QV04/7 . $1.50 or 

3 for $3.75 

ALSO OTHER 
TYPES AVAILABLE. 

P.O.A. 

323 ELIZABETH STREET, 
(2 Doors from Little Lonsdale Street) 

MELBOURNE,VIC. 3000 

TELEPH0NES:67732?, 674286 

MODEL OL-64D MULTIMETCR, 20,000/OPV, DC Volts: 0-0.25/ 
1/10/50/250/500/lOOOV at 20K/OPV. 5000 volts at lOK/OPV, AC 
Volts: 0-10/50/250/1000V at 8K/OPV, DC/A; 50uA/1mA/50mA/ 
500niA/10 amps. RESISTANCE: 0-4K/400K/4M/40Megohm, DB 
Scale: —20 to plus 36db. Capacitance: 250pF to .02uF, Induct. 
0-5000H. size: 5% x 4 1/8 x 1% in. 

PRICE: $19.50 post 30c. 

MODEL 200H MULTIMETER, 20.000 opv, DC Volts: 0-5/25/50/250/ 
500/2500V (20.000 opv) AC Volts: 0-15/50/100/500/lOOOV (10,000 
opv) DC/Amps: 50uA/2.5inA/250mA, Rcidstance: O-SOK/fiM ohm 
(scale centre 300 ohm—30K ohm. Capacitance: lOuuf to .OOluF/.OOluF 
— .luF, D3 scale 20 db to plus 22 db. Size 4V^ x )V4 X 1 1-8. 

PRICE: $11.25 post 30c. 

NEW MODEL US-100, Overload protection. Shockproof Movement, 
polity switch DC volts: 0.25/1/25/10/50/250/lOOOV (20K/OPV 
AC Volts: 0-2.5, 10/50/250/lOOOV (5K/OPV), DC/Amps: lmA/25mA/ 
500mA and lOA. AC/Amps lOA. RESISTANCE: 0-50M/ohms (centre 
scale 50) R X 1/10/100/IK/lOK, db scale —20 to plus 10 plus 22/ 
plus 35/plus 50db. 

PRICE: $28.75 post 40c. 
Mirror Scole 

MODEL C-1000 POCKET MULTIMETER. 1000 ohms/per Volt, AC 
Volts: 0-10/50/250/1000 (1000 opv) DC Volts: 0-10/50/250/1000 
(1(X)0 opv), E)C Current: O-lOOmA, Resistance; 0-150K ohms (3K 
centre). 2 colour scale. Range Selectc^r Switch, Dimens.: 316 x 216 x lin. 

PRICE: $6.50 post free 
MODEL CT500 MULTIMETER. 20.000/Opv, DC Volts; 0-2.5/10/50/ 
250/500 5000V (20K/OPV) AC Volts;0-10/50/250/500/lOOOV 
(I OK/OPV) DC/Amps: 5uA/5mA/50mA/500mA, RESISTANCE: 
0-12K/120K/1.2Meg/12Megohms. (scale centre: 60/600/6K/60K, DB 
scale: —20db to plus 62db (5 ranges). Size: 516 x 3 5/8 x 116 in. 

PRICE: $14.95 post 30c. 
tviOUEL CT330 MULTIMETER. 20,000/OPV, DC Volts. 0-6/6/30/ 
120/600/1.2K/3K/6K Volts. AC Volts: 0/6/30/120/600/1.2K VoUs 
(lOK/OPV). DC/Amps: (0-0.06/6mA/60mA/600mA. RESISTANCE: 
0-6K/600K/6M/60M/600Me8Ohm. (30/3K/30K/300Kohms) centre scale: 
Capacitance: 50 uf to .01 uf .001 to 0.2 uf. Decibels: —20 to plus 
63db size approx: 516 x 3 5/8 x 116. 

PRICE: $16.75 post 30c. 

NEW LAFAYETTE SOLID STATE 
HA600 RECEIVER 

5 BAND AM/CW/SSB AMATEUR AND 
SHORT WAVE. 150 Kc/s—400 Kc/s and 
550 Kc/c—30 Mc/s. F.E.T. front end • 2 
mechanical filters • Huge dial • Product 
detector • Crystal calibrator • Variable 
BFO • Noise limiter • S Meter • 24in 
Bandspread • 230V A.C./12V DC. neg. 
earth operation • RF gain control. Size 
15in X 916in. 8‘/4in. Wt. 181b. S.A.E. for 
full details. 

PRICE $199.50 

"KEW" KYORITSU 
MO 65 METERS, NEW 

Size: PA inch, mounting hole 216 inch, 
1V6 inch deep. 

Ail plus Postage 20c. 
1 mA, 5 mA, 10 mA, 25 mA, 50 mA, 100 
mA, 150 mA, 250 mA, 500 mA, 

$4.50 
I amp DC. $4.50 
5 amp . $4.50 
10 amp DC. $4.50 
30-0-30 amp DC. $5.25 
15v DC, 30v DC, 300v DC .. $4.50 
300 volts AC .. $5.50 

STEREO HEADPHONES 
Large rubber earpiece, full audible frequency, 
100-15,000 cycles. 

$9.00 inc. Tax. 

P25 216 inch square, clear plastic face. 
2 1/8 inch mounting hole, 16 inch deep. 
50 uA 
100 uA .. _ 
500 uA .. .. $5.25 
I. 5. 10. 20, 50 

250 and 500 
mA.$5.00 

$5.75 15 volts d.c. $5.5U 
•• 5!’25 25 volts d.c. . $5.50 

500 volts a.c. $5.50 
“S” Meter .. $5.75 
“VU’‘ Meter . $6.50 

MR3P 3 3/8 inch square, clear plastic face. 
ly^in round mounting hole, lV6in deep: 
50 uA.$7.00 50-0-50 uA 
152 ‘ volts d.c. 

1, 5, 10, 25, 50 
100, 250 and 30 volts a.c. 
500 mA .. $5,75 “VU” Meter 

$5.75 
$5.75 
$5.75 
$5.75 
$8.25 

S.W.R. METERS, MODEL KSW-10 
Specifications.—Standing Wave Ratio: 1:1 to 
1:10, Accuracies: Plus or minus 3 per cent, 
scale length. Impedance: 52 ohms and 75 
ohms. Meter; 0-100 DC microamperes. 

Price $19 inc. tax. 
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THE SERVICEMAN - continued 
all his wiring closely for mistakes. 
Anyway, the upshot of it was that 
he had no success and he practically 
begged me to ffx it for him, offering 
to pay for my time. 

“Not having the heart to refuse, I 
agreed and set to work on it at the 
first available opportunity. On remov¬ 
ing the cover, 1 was very surprised 
indeed. The wiring was a complete 
shambles and bore little resemblance 
to that depicted in the original article. 
I must say I was rather dismayed, hav¬ 
ing been assured that the owner had 
followed to the letter the instruaions 
in the article and used good wiring 
practice. 

“1 wonder just how many technicians 
there must be who shudder when some 
hobbyist asks them to fix a piece of 
gear that they have attempted to 
build. I shall be more careful 
in future! 

“I decided that I would not attempt 
to rewire the amplifier but merely 
remedy the main cause for its failure 
to operate properly and charge him a 
suitable fee. He could then tidy up the 
wiring to the original specification. As 
an afterthought, I made a list of points 
which should be attended to. 

“When the amplifier was turned on, 
I found that there was, indeed, a lot of 
hum from the loudspeakers but I could 
get no signal through from the input 
sockets. I decided on a voltage check 
and found 80 volts on the collector 
of the regulator transistor and 37 volts 
at the emitter, I switched off hastily 
and began to check the wiring. No 
wonder the owner’s brother had re¬ 
ceived a shock. The cause of the high 
voltage and hum was a mistake in the 
wiring of the rectifiers. The negative 
lead for the first filter capacitor had 
been connected to one side of the 
transformer’s centre-tapped secondary 
instead of to the earthed centre-tap 
itself. 

Fortunately, in spite of the overload, 
the regulator transistor was still work¬ 
ing. However, the output voltage of 
37 volts was too high for the safety of 
the four output transistors, which 
should have had a supply of no more 
than 30 volts. Correcting this simple 
fault in the rectifier circuit brought the 
voltages down to the correct figures 
and eliminated the excessive hum from 
the loudspeakers. However, I was still 
unable to get a signal through from 
the input sockets but all stages appear¬ 
ed to working correctly. 

“A close check showed that a wiring 
mistake in the selector switch was 
shunting all sign^s to chassis. After 
fixing this, the amplifier worked well, 
although I was sure that it was not 
working as well as the prototype be¬ 
cause of the bad wiring layout. 

“One angle to the situation did 
intrigue me. The fault in the recti¬ 
fier wiring meant that applying a strong 
signal to the input stages would al¬ 
most certainly have meant the end 
of the regulator transistor and four 
output transistors. However, because 
of the mistake in the selector switch 
wiring, no signal could be applied. 
It was just lucky that I fixed the power 
supply fault first, instead of rewiring 
the selector switch. 

“As well as I can remember, the fol¬ 
lowing were the points the owner need¬ 
ed to remedy before putting the 
amplifier into permanent service: 

“The leads for both driver transistors 
should have been sleeved to prevent 
shorts. The flag heatsinks for both 
driver transistors were supposed to be 
secured to L-shaped heatsinks which, 
in turn, were to be secured to the 
printed board. The enritter bypass 
capacitors for both these transistors 
were 12-volt units instead of the 2.5- 
volt units specified; consequently, they 
were much too large in .physical size. 

“The right-channel earth return was 
not connected to the ‘common’ earth 
point. Indeed, the common earth point 
had been moved from the specified 
position. The position of a common 
earth point in the circuit of a transistor 
stereo amplifier can drastically affect 
stability and distortion. 

“The electrostatic shield of the 
power transformer had been cut off 
short instead of being connected to 
chassis. The earth lead of the mains 
cord had not been connected to the 
chassis. The power transformer was 
installed in the chassis the wrong way 
round. 

“Groups of leads had been ‘laced’ 
together with tinned copper wire. If 
the original layout had been followed 
and ‘figure 8* shielded stereo input 
cable had been used, there would have 
been little need for lacing. 

“The emitter resistors for the out¬ 
put transistors were 1-watt units in¬ 
stead of the i-watt units specified; 
they were, therefore, much too large 
for the space allocated to them.’* 

Such then was the story, recounted 
by my friend from the electronics 
laboratory. If there’s a moral to be 
drawn, I’d put it this way: 

Home builders should not take 
liberties with constructional informa¬ 
tion. Following instructions should help 
ensure that the project will work as 
intended but, if outside assistance 
does need to be sought, an accurate 
copy of the ori^nal will help a third 
party put things in order. 

If a constructor elects to vary a 
design, he must be prepared to take 
the full responsibility for his “initia¬ 
tive,” if that is the right word! p 
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Notes & Errata 
lO-PLUS-10 STEREO AMPLIFIER 
with overload protection (April 1969): 
Recent information to hand indicates 
that the C106Y1 thyristor has a reverse 
voltage rating which is a little low 
when operating in conjunction with a 
zener diode that is on the high side of 
its tolerance. The C106F1 or BTIOOA 
thyristors can be subsitututed, with ad¬ 
vantage. 

PLAYMASTER 115 Amplifier 
(April 1967): The Mode switch was 
specified in the parts list as a 3-pole, 
4- position type. It should be a 3-pole, 
5- position type. 

ELECTRONIC 
DESPATCH 

P.O. BOX 149, AUBURN 2144 
9-1 DAILY AND SAT. 

16 SHERIDEN ST„ GRANVILLE, 
MAIL ORDERS WELCOME 

BC 107 . 
BC 108 . 
BC 109 . 
BC 148 . 
BC 178 . 
AD 161 

Please Add Postage 
TRANSISTORS 

70c 
.. 60c 
,. 75c 
.. 55c 

. 65c 
$1.80 

Matched Pr. $3.60 
2N 3055 . . $2.50 
OCP 71 . . $3.50 

BF 115 . . .. 70c 
BF 179 .. $1.50 
200V Video Amp. 
AD161/162 $3.60 
Matched Pair 
AD 162 .. $1.80 
Matched Pr. $3.60 
UJT D13T1 $1.20 
2N5459 (MPF 

105) . .. $1.20 
Photo Transistor Field Effect Trans. 
THE ABOVE TRANSISTORS ARE 

ALWAYS IN STOCK 
SPECIALS GERMANIUM PNP 

2N 442 .. $2.00 
2N 456A .. $2.50 
Ic 7A IB 3A 

BV CBO ~ 
40 V 150W 
430 KHz 

2N526 
(2b526) .. 

25pF HV 
40c 
40c 

2N 513B . $4.00 

Ic 25A IB 7A 

BV CBO — 80V 

150W 300KHZ 

BV CBO 45 

Ic 500MA 
225 MW 6.5MHz 

SCR BTY/400R 6A/400V $3.75. 
COMPUTER BOARDS 

10c per transistor, 2ic per diode. 
Heat sinks to suit 5 can .... 10c 
Computer edge connectors 16piv 
0.15 pitch.50c 
8 connectors in one block .. $1.00 
Plug-in cards for wire connection 
with gold-plated contacts .. .. 25c 

SPECIAL POLYESTER 
CAPACITORS 

160V 5c in the following values: 
.001, .01, ,047, .068, .1, .15, .18, .22, 

.33, 4.47, .68. 
SPECIAL PAPER CAPACITORS 
.27 500V. 10c. .47 250V. 10c. 

luF 250V. 15c. 
Light dependent resistor ORP12, 60c 
Voltage dependent resistor 150V. 10c 

ELECTROLYTIC CAPACITORS 

$1.00 
500 MFD 

200V 
4000 MFD 

60V . .. $2.50 
5000 MFD 

90V . . . $5.00 
11,500 MFD 

18V 4 ,. $1.50 

$2.00 
1500 MFD 

lOOV 
4000 MFD 

75V . . $3.00 
8000 MFD 

55V . .. $4.00 
15,000 MFD 

12V . .. $1.75 
REED SWITCHES HAMLIN 

Max lA DC Max 250V DC 15W. 80c 
POLAR TRIMMERS 

19pF .. ..30c lOOpF .. ..60c 
25 pF HV.40c 
Vernier dials No. 11 set _ 50c 
Bell wire .036 PVC and forti- 

san lapped: 
Twin, per yard . 3c 
Single, per yard .  He 

Coil 880 yards single . $10.00 
Coil 440 yards twin . $10.00 
TE 18 Grid dip meter .. $34.00 
SE250 signal injector ... $4.50 
SE200 minilab tester with 

200uA. 
Meter provides seven test functions 
in the (1) unit. 
(1) Resistance substitution. 
(2) Capacitance substitution, 
(3) R.F. signal generator. 
(4) Audio generator. (5) D.C. volts. 
(6) A.C. volts. 4 ranges to 500V. 
(7) R.F. Field strength indicator. 
Compact 6in. x 3in, x 3iin. $15.00 
High voltage sintercels. Small tubular 
selenium • rectifier stacks for HV low 
current supplies. 
K3-30 2040 Piv IMA (15c.) > aii 
K3-20 1360 Piv IMA (10c.) rV" 
K3-70 4760 Piv IMA (20c.) ( 
N8-15 1020 Piv 5MA (20c.) 
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MARKET PLACE 
Send your ods for this poge on the form from poge 208 

FOR SALE 

R. Young, 
Guinta. 

13S1. Boroko, Papua-Ntw 

FOR SALE 

TAPI Rtcordar, Coilaro dtck, Muliard amp. 
Intagral Plavmaster tunar and tima clock. 
||ari^^jmp. for sterto, $70. Mtibourna. 

mCORDlNG TAPe. 5 X 1200 $2.00; 7 X 2400 
3.65. Casfattaa ^60. $1.55. BASF, $1.90. 
15 brandf to chooso from •— full llsta fr«e. 
Ail acctssorlts, stereo headphones. $8. Let 
us quote for hl>ft needs, recorders, radio, 
etc. We have the best brandg at lowest 
prices in everything for home, work or plea¬ 
sure. A. 1. Mail Orders. Box 15, Footscray. 
Vic., 68-4436. 

BTBIIBO Supplies, Brisbane for sound value and 
advice on Lujc Sound. Sonics, Compax, Cefes- 
tion. Dual. P.F. and all orands. Precut speaker 
enclosures at better prices. 100 Turbot Street. 
Phone 21-3623. 

CRYSTALS. New SOOKHs. $3.85. Waltham 
Pfn^_^96 Oxford St, Darilnghurst, N.S.W. 

FRBQUENCY meters. BC221 in original sealed 
cartons. Few left with AC/DC supply inbuilt, 
earphones, charts manual, spare valves. $70 
cash. Advise transport, G. B. Lance. 123 

NEW CRO tubes. 3BPI. $4.85. Waltham Dan. 
96 Oxford St. Darling^turst, f^.S.W. 31-3360. 

EMI AFONIC. New low noise taoe. Y^ 
will never have to buy cheap and nasty tapes 
again. Prices, literature. Mail-order. Dura- 
tone HI-FI, Box 125, Curtin, A.C.T. Phone . 
Canberra 81-2549. 

TAPE Recorder, Mlnaphon attache, cassette, 
battery/mains transform^, pigskin shoulder 
carrier. Phone Sydney 37-5772/32-5444. 

NOMBREX inductance bridge luH to 100H. 
As new $3. Ring Sydney 31-3273._ 

CUSTOM built transformers: power, audio, 
etc., single or quantity production. Amplifiers. 
P.A. systenn. battery chargers, rectifiers, elec 
trie motors, transistor radios, general engineer. 
Ing, fitting and turning, sheet metal worlc. etc. 
Parkinson Transformers^ 2^^ 
Ing. fitting and turning, sheet metal worlc. etc. 
Parkinson TransformerSj_Pjr “— 
Brisbane. Telephone 

832A VHF transmittinji tubes, new and with 
sockets. Ideal for 2 metres. $3.25 each 
posted. D. Yeates, 14 Fulton Avenue. Christ¬ 
church 1. New Zealand. 

CUSTOM built hi-fi cabinets including Play- 
master 1.3 speaker system. Available kit form, 
completely assembled, separate components. 
Enquiries welcome. Robert N. Smallwood. 
Sound Specialist. 205 Brisbane Road. Booval, 
Qld., 4304, Pfione 82-1550, • anytime. 

MODEL engineering. Mill engine for begin- 
caitings. ^ $11-50.^^ Bolton, 

72 King Street, Sydney, Catalogue. $1.50. 

TAPE recording yearbook. (English). lists 
recorders, equipment, clubs, Berwick, Judd, 
Hirst stereo articles, $1.75 post free. B. T. 
L^ve^. 5 Glover Street, Willoughby. N.S.W. 

CRAMMOND CTR28 transceiver. Suit small 
ships. $150. RF26 converter 5d-60MHa. $15. 
D, Presland, 32 River Terrace, Bundaberg. 
Qld. 

TAPEDECK 3-speed 3-head 4-track. Coilaro $40. 
“ —g. Box - -- 

Webster Street. Ballarat. 3350, 

INTEGRATED radio circuit TAD100. $5.66, 
Integrated output amplifier creuit TAA30(^ 
$4.9$. Post/pack any order. 10c. Send SAE 
for electronic catalogue. Hoblpak, P.O. Box 
224, Carlton South. Vic., 3053._ 

RESISTORS. Top grade, 5pc I4W and 'aW 
types. Both 4c each or $3 per 100. 1 ohm 
to 10M. 1W 7c or $5.50 per 100. 5 ohm 
to 1M. We supply to your list. 10c pack/ Bost any order, Kit-sets Aust. Box 176, P.O. 

ee Why, N.S.W., 2099. 

TAPE recording magasine. popular English 
monthly. Free Introductory copy, send 9c S.A.E. 
to 5 Glover St.. Willoughby. N.S.W. 2068. 

TRANSISTOR bargains. This month only. New. 
marked and guaranteed. AC128. BC108. BC- 
109. OC44. OC71 and DC72 all 40c each. OC- 
22. OC26, OC29. AD140 and AD149 all $1.10 
each. 10c post/pack any order. KIt-sets 
Aust.. Box 176 P.O. Dee Why, N.S.W., 2099. 

Classified Adversers | 
For the Jonuory issuo your ’ * 
odverHsemonf must roach our j, 

£ office by December 5th, 1969. t - 
-c Please addiress your odvertisemenf 
7 to the AdvertisinB Monoger, 

Electronics Austrolla/' Box 
S 2728, G.P.O., Sydney. N.S.W. 

2001. 

COMPONENT specials. lUin ohm 
speaker, $1.20. 6in long ferrite rods. 4Sc 
each. Tag strips. 8-pin. $1 Mr dos. OA91 
diodes 17c. Alligator clips 10c each or $1 
per doa. All top quality, new. 10c pack/ 
post any order. Kit-Sets Aust. Box 176, 
P.O.. Dee Why. N.S.W.. 2099. 

POLYESTER Capacitors. 100V. lOpc tol. ideal 
for P.C. board work, miniature. New, top 
quality. .001. .002i. .0033. .0047. .006B 
.01 uF all 7c each. .022, Be. .633. 9c! 
.047, 10c; .068. 11c; .08, 11c. .luF, I2c. 
.22uF, 16c. .33uF. 20c, .47uF, 25c. lOc pack/ 
post any order. 
A^s^. Box 176, P.O., Dee Why, N,S.W., 

NJW ^ OC71, ^2NS6ji8.^6^ for >2^ 
OC44. 45, 7: 
AC128, “ * 
OC171 
BFr “ 

BC108. 109. 2N3638A. 
128, 5 for $2 or 50c ea. 2NB642. 3643, 
71, 2N370, 371. AF116N, 117N, 
15. 2N369^ AC12y. 60c ea. Power 

FOR SALE 

SELL ail back issues ‘'Electronics Australia" 
in stock at all times. 193$-63 50c; 64 to date. 
60c. Post free. T. Weir, 56 O'Connor St.. Hab- 

.N.6.W. 2045. Phone 
798-7569. Wanted to buy copies also. 

BARGAINS. 2NS055 $1.80. matched j»r. $3.90. 
2N3053 $1.20. BC108-109 50c. BC107 6Sc. 
ADI 61/162 $2.70. AC187/188 $1.80. 
AC127/128 SI.46. BF115 65c. OA91 28c. 
OC71-72-44-45-171, all 50c ea. MPF105 
$1.10. Sii diodes stuos 6A 400V 60c. Min. 
types 1A 800V 60e. 1A 400V 40c. Ganged 
$1.10. Sii diodes stuA 
types 1A 800V 60e. 1A 400V 40c. Ganged 
stereo pots 470K + 470K log or lin. 47K 
+ 47K log $2 ea. 470K lin. single 65c. 
Post 5c any order. Sorry no C.O.D. T. & M. 
lUjg’onlc.. Box 57, P. 

no <_ .. _ . .. 
Haberfleld. N.S.W. 

BURGLAR ALARMS. 12V. ISOuA transistor 
control units, $12, plus 15 p.c, s.t. Unit 
on 4 X 2 piate and case, $16. Plus s.t. 
4'2V rotary sirens, $10.50. All above plus 
60c p. and post. Foil tape terminals, mats, 
key switches, bells, reed switches, infra-red 
ray unit. Complete quote and Installation ser- 
vIc. to 

P.O, Box 42, Doncaster, Vic. 3108. 

PHILIPS TV power transformers, voltage 
doub er, $7 ea. Also. Philips tuners with 
valves, new type AG02643. $5 ea. Electronic 
Developments and Service P./L., 12-16 Queen 
St. Chippendale. N.S.W., 69-6^48. 

CHANNEL Master "Telstar" transistorised aerial 
booster ampilfte^, ideal for fringe or low 
signal areas, $25 ea. Channel Master auto¬ 
matic antenna rotators, ideal where a num¬ 
ber of channels are received from different 
dirMtIons. Excellent for the ham rig. $40 ea. 

l^lden, 21 Oxford St.. Glen Innes. N.S.W. 
2370. 

READER SERVICE 

EktCTRONIC ORGANS. Do not build veundt 
an organ without first finding out about the 
superb Schober (U.S.A.) Assemble-lt-Yourself 
JQts. nqulries to Schober Organs (Australia). 
124 Livingstone Ave., Pymble, N.S.W. 2073. 
(MaH only, please.) 

PRE-RECORDED TAPE hired to members of 
Australian , Tape Recording Soclew. Bi- 
monthiy release. "The Microphone.'^ news¬ 
papers, round robins, sales, service, tape- 
bonding. Send 5c, Bln x 4in S.A.E. to ATRS. 
Box 9, P.O.. Crow's Nest. N.S.W. 2065. or 
phone <2) 43-6681, after hours, 

DUPLICATING. James B. Smith Duplicating 
Service for Photostats, photo copies, electronic 
stencils, addressing service, extensive dupli¬ 
cating. coverage. (Customers wanted. P.O. 
Box 48. Albion, Qid. 4010. Phone 67-6612. 

TRAN5FORMER$ wound. Output or mains and «>eciais to orders. Reply with S.A.E. Paris 
adio Electronics. 7a Burton St., Oariinghurst. 

N.S.W. 31-3273, 

EM404. 1N4004, 40c ea, OA211. BYIOO. 
EM410: 70c ea. Ujf 2N2l6o. FEf 
2N4366. $1.10 ea. MPF105. 2N54|9, BOc 
ea. bAioO, 25c ea. OA81, 85. 911 95. 
12 for $2 or 20c ea. No S.A. Sales. Post 
and pack 15c. Custom Electronics, Box 1452. 
G.P.O., Adelaide, 5001._ 

ADC 10E Mkll, Shure. M75E, etc. Special 
price also sMakenr SMaker kits, and ^ all 

TOP quality discs from your taMs. 
quality, ail sizes and speeds. We gu.. 

rk to comply with R.i.A.A. 

Any 
_ _ _ - guarantee 

our work to comply with R.i.A.A. and 
A.B.C.B. standards. Enquiries welcome. 
Write for Stalls A.A.V.R.. 87a Mullens St.. 
Balmain, 2041. Phone 62-5158, Sydney. 

REPAIRS to receivers, transmitters, construction. 
testing; TV - ‘ -^ 
electronic 
Gotham “ 

R$ to receivers, transmitters, construction, 
g; tv alignments: Xtai conv.. specialised 
onic equip. Eccieston Electrics. 146a 
m Rd., lUw, Vic., 60-3777. 

AUDIO Mixer E.A.. Feb. ^1966. 2 rnic and 2 
PU channels, built and tested. $27. P. 
Dooley, 6 Wallis St. Horsham. 3400._ 

COMMAND r'evrs.. xmitters. TUI OB coil boxes, 
vaivM, conds., sundries, all to clear. Blencowe 
38 Kirkwood Ave. Seaforth Vic 786-1102. 

ONLY, from J. Cain can you buy the com¬ 
pletely silent Compax III turntable free from 
the tinkle as described In Electronics. 17 bi...-* 
ItSXl! VIC. 3073. kVu. .W c'.'’ 

'&b1KrM?'TWr? Wb.y”Tf«B79'V'‘ H •T-Lm-rr'i.'ll.S.W: g^Vc^-VruiL^^ 
TV PICTURE Tu6'es! Sure" Brite Pty. Ltd., novv 
at 542 King St.. Newtown, N.S.W, Now the 
largest factory of its kind in N.S.W. Daily 
delivery Sydney, suburbs, and to railway 
station. Lowest prices In Sydney to the trade. 
Duds bought. Send ail duds to Sydenharn Station freight paid. Customer sales rear of 
ullding. Phoney 5^9-3403. 51-5928. Brl|.. 

UM-FM STEREO 
It pays to get a DURATONE QUOTE on: SONY 
KENWOOD WHARFEDALE SANSUI DUAL 
LABCRAFT J.H. TANDBERG DYNACO QUAD 
PEERLESS SILCRON etc. etc. also LUX SOUND 

MAIL ORDER: BOX 125, CURTIN, A.C.T. 

bane^aTea; 'iT28 Oxluv' Rdl! ^xlby. 79-1 
RaDio TV tape service, all spares available. 

trSde discounts on parts. Amotihers. micro- Ehones. Nichols Radio. 9i Wellington Street, 
aunceston, Tas. 

WANTED 
S-MOTOR taMdeck drive motor synchro, with- 

‘ ads. State, condition, price. out preamps or hea< 
P.O. Box 187, GouIdi Goulpurn, N.S.W. 

CANBERRA. Phone 81 -2549. 

INTEGRATED circuit Westinghouse W.C.183.T. 
or circuit diagram for same. Hilton, 10 St. 
James Ave., Mont Albert. Vic. 3127._ 

WaNIBD. Wanted all types of surplus or re- 
dundant stocks of electronic components and 
Instruments. Manufacturers please forward lifts 
or advise by phoning Sydney 337-3230. 

' ~ t. ETer‘ - view and pay on spot. Electro Disposals. 
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ANSWERS - continued 
CRYSTAL SET AMPLIFIER: Have you 
published a one>valve amplifier for use 
with a crystal set? (R.W., Sebostopol, 
Victoria.) 

• Chapter 10 of our ‘'Basic Electronics’* 
book contains details of crystal sets with 
both valve and transistor amplifiers. This 
chapter was originally published in our 
May, .1964, issue. Copies of this issue are 
available for 55c (including postage), or 
copies of the complete “Basic Electronics" 
are available for $2.20 (including post¬ 
age). 

COLOUR TV: 1 am enclosing a clipping 
from the "Northern Territory Times*' in 
which Mr Graham Warner, managing 
director of Electronic Industries Ltd., says 
that any new TV station erected at Darwin 
should be equipped for colour at the 
outset. Your comment would be interest¬ 
ing. (T.R., Darwin, NX) 

• Colour equipment would cost more to 
purchase, install and setup than mono¬ 
chrome equipment and the difference might 
be more than could readily be absorbed 
in an economically borderline situation. 
Mr Warner is a TV colour optimist at 
the head of a big electronic empire. High 
initial outlay may look less forbidding 
to him than to someone on the spot who 
actually has to lay out the money. Another 
point IS that, while 1971 has b^n tipped 
for colour, it would not necessarily be 
for other than the major capitals. 

of the century when Jacques and Borchers 
hoped to get certain reactions from heated 
carbon electrodes. Their expectations were 
doomed to disappointment, however. But 
in a recent discovery, British research has 
shown a possible line of attack which 
has so far oeen overlooked. (E.C,, Heidel<* 
berg, Vic.) 

• As you probably have observed, there 
has been a spate of articles in the popular 
Press about fuel cells and fuel-cell powered 
cars "Just around the comer." They were 
triggered of! by reference to fuel cells 
in space vehicle, etc. In the face of this 
highly coloured material, it seemed relevant 
to publish the article which indicated that 
firms which should have been all keyed 
up were, in fact, quite pessimistic about 
the commercial future of fuel cells, as 
distinct from very specialised space appli¬ 
cations. Presumably, the new line of 
attack you refer to must have come later 
than the conference which gave rise to 
the article, otherwise it would have pro¬ 
duced a more optimistic note. 

FUEL CELLS: Re the issue for September, 
p. 27 "Arc Fuel Cells On The Way Out?" 
This is to be expected and may well be 
the case. There have been many attemots 
to produce fuel cells since before the turn 

All else being equal, it would seem 
preferable to mount any of these uniits 
on the inside of the mudguard, rather 
than the bulkhead. In such a position 
there is little chance that any unit, in¬ 
cluding the one referred to above, 
would create any audible noise in the 
oar in any ciroumstanoes. 

One final point concerns the 
reliability of these units and, moire 
importantly, how easy it is for the 
normal ignition system to be restored. 
Although none ox the units submitted 
were so fitted, at least two manufac¬ 
turers have indicated that they plan to 
fit a changeover switch to future 
models, and this would seem to be a 
worthwhile provision. 

Apart from this, all manufacturers 
point out that a change back to 
normal ignition is a very simple 
process, normally involving the 
changing of only two leads. This is 
true as far as it goes, and is fine for 
the driver-mechanic who is fully 
familiar with Ignition systems in 
general and this one in particular. But 
what about his wife or daughter should 
the system fail when they are driving 
the car? Or, for that matter, what 

(File No. 4/TR2/3.) Wo gave details of 
a three-transistor receiver using a FET 
detector in March, 1968 followed by an 
article in April converting this receiver 
to a plug-in all-wave version (File No. 
4/TR3/3 and 4.) We can supply complete 
articles covering constructional projects 
published since December, 1959 inclusive 
(including those above) for the fee of 20c 
each. For earlier constructional projects, 
we can supply only the circuit diagrams 
and essential photographs and diagrams 
for the 20c fee. We can, however, supply 
complete articles for these earlier projects 
and other articles in photostat form for 
20c per page. See the rules for the "In¬ 
formation Service" on the first page of 
this section. B 

ALL-WAVE RECEIVER: Have you ever 
published a two or three transistor all¬ 
wave radio. I’ve often read in your maga¬ 
zine where reprints can be obtained for 
20c. Is that just the circuit diagram or the 
whole article concerning the subject? If 
the former, what is the extra cost for 
the whole article? While writing, I must 
congratulate you on such an informative 
magazine. (CXH., East Corriiiial, N.8.W.) 

• Thank you for your comments, 
we try to keep everybody informed with 
the latest developments and also to heln 
beginners to get started in the hobby or 
study of electronics. We published a two- 
transistor all-wave receiver in June, I960. 
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CAPACITOR DISCHARGE IGNITION 
(Contiiiiied from page 54) 

about the mechanic who is called in 
to help in such an emergency? 

It would seem to us that the least 
that should be dond with any such 
unit is to provide an instruction plate, 
promiinently displayed, worded as 
follows: 

“AUTO ELECTRICIAN” 
“In the event of failure of this unit, 

normal ignition may be restored by 
. . and giving a simple, detailed 
explanation of what leads should be 
changed. This should enable any 
mechanic, and most amateur 
mechanics, to get the engine running 
again in no more than a couple of 
minutes. 

Which about sums it all un. We 
have tried to present as much informa¬ 
tion as we have been able to gather 
and sort out in the time available, 
and we have tried to be completely 
objective in our assessment of the 
individual units submitted to us and, 
from this, of capacitor discharge 
ignition as such. It will be Up to the 
individual to decide whether what they 
oifer to him is worth the cost 
involved. B 

NEW EQUIPMENT 
CABINETS 

MODEL 192, Record storage or equip¬ 
ment cabinet. 36in wide, 21 in nigh, 
15iin deep, plus 9in legs. 
Record bins: 14in high, 8iin wide. 
Horizontal shelf 5iin high. Features: 
Sliding doors, mitred corners, semi¬ 
square legs. 
Price complete maple, teak, etc. $57.60 
Kit of parts (maple) $31.50; teak $6 
extra. Packing $1*00. 

New Player Platform model 175 
is I6in X I4in x 3|in. Price $7.50 
for maple or walnut. Kit of parts 
$4.00. Teak, 50c extra. Perspex 
cover, 3iin or 5ijn high, $8.20 and 
$1,50 extra if required hinged. 

Please specify cut out required. 

MQDIL 186 
New Player Cabinet model 186 is 
9iin high, I6in wide, 16iin deep and 
5lin above shelf, Finished with tinted 
perspex top. Price; $22.00 for maple 
or walnut or teak. 

Kit of Parts $13.50. 
Teak: $1.00 extra (kits only) 

Height of this model can be increased 
to take various amplifiers. Tailored cut 
out. Ask for quotation. F.O.R. Pack¬ 
ing $1. 

Write ter Cetelegue and 
Player Guide 

H. B. RADIO SALES 
103.105 CATHERINE STREET, 

LEICHHARDT, SYDNEY. 
TELEPHONE S6<5580 

STOP PRESS ► 
Watch for Special 
CLAYBRIDGE 
Announcement in 
December issue 
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AMPLIFIERS ARE POPULAR BECAUSE THEY OFFER 
GREATER PERFORMANCE AT A MODERATE COST. 
For over a quarter of a century Sansui has been Japan’s leading 
manufacturer of high quality stereo amplifiers . . . today this progressive 
company is recognised as a leading international manufacturer. Over 
75% of Sansui’s total production sells rapidly on world markets — 
irrevocable proof of the acceptance of Sansui quality and reliability. 
Simon Gray proudly presents three of Sansui’s best selling high fidelity 
solid state stereo amplifiers. 

SANSUI MODEL 

AD222 
- 46 WATTS 

SANSUI MODEL 

A1I555 
- 60 WATTS 

THE NEW 
SANSUI MODEL 

usmx 
- 70 WATTS 

Using low noise silicon 
transistors throughout, the 
Model AU-222 features a 
frequency response of 
20-30,000 Hz. ± 1dB. and 
a power output of 46 watts 
(music power). Input 
sensitivity suits magnetic 
cartridges at 2 mV. 
Performance of this 
compact stereo amplifier is 
quite outstanding and every 
desirable control is 
incorporated. List price is 
$180 Inc. sales tax. 

Total music power is 60 
watts and frequency 
response is 20-80,000 
Hz ± 1 dB. Input 
sensitivity suits magnetic 
cartridges at 2 mV. 
Advanced circuitry is 
employed — low noise 
silicon transistors are used 
throughout. Controls are 
extremely flexible — audio 
quality is superb. List price 
is $217 inc. sales tax. 

An extremely fine, all 
silicon transistor, stereo 
amplifier with a frequency 
response of 20-100,000 
Hz ± 1 dB. at normal 
listening levels. Power 
output is 70 watts (music 
power) and input sensitivity 
suits magnetic cartridges at 
2 mV. All desirable controls 
are incorporated. Price is 
$321 inc. sales tax. 

Every Sansui amplifier has many unique advanced features and offers 
flexibiltiy and control unsurpassed in its price range. We invite you to 
see your nearest Sansui amplifier supplier and listen to these fine 
amplifiers. Ask for complete unabridged specifications. Examine the 
construction of Sansui equipment closely—engineering and electronics 
reflect Sansui’s quality control in manufacture. Above all, listen. Hear 
the extraordinary difference Sansui quality makes! 

Australian National Distributors: 

Head Office: 28 Elizabeth St., Melbourne, Vie. Tel. 63 8101« 
Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 
Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. Tel. 49 6050 

INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 

Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 

SA: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 

Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 

WA: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 

Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, ot Morley Avenue, Rosebery. 



FREE BOOK 
COULD BE THE 

TURNING POIN 

IN 

YOUR CAREER 

ASK YOURSELF THESE 
3 QUESTIONS 
f ^ Am I in a dead-end job? 

2 Can I use my spare time to get 

ahead? 

Am I capable of earning more 

money? 

IF the answer is yes. there is room for 
you in radio-television, Does your job 
really offer security — worthv/hile pros¬ 
pects? If not, now is the time to do 

something about it. Send the coupon 

below for the free booklet "Careers in 

Radio, TV & Electronics" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 

ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of the fundamental 

principles of Electronics. 

GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEViSION 

There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 

television servicing, research, sales, 
broadcasting and television executive, 

armed forces. A.R.T.C. can help you 

gain one of these much-sought-after pos¬ 

itions, but remember, it is only the train¬ 

ed men who succeed and A.R.T.C. can 

give you the complete training which is 

necessary for success in Electronics. 

Make Spare-Time Money 
If you wish, you can make your spare 
time earn money for you by training at 

home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is irrtensely practical and individual. 

Safeguard your future . . . moil the 
coupon today. 

A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 

ANDS OF OTHERS! 
Thousands of ambitious men have 

realised the benefits offered by 

A.R.T.C. training and are now 

making money in radio. You can 

join the ranks of the skilled men. 

. . . and it costs only pence a day. 

MAIL COUPON NOW 
You are invited to mail the coupon 
below which can be your first step to¬ 

wards 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 obligatfon to you, the big 

free booklet "Careers in Radio TV & 

Electronics." 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 
AND TELEVISION 

COLLEGE 
PTY. LTD 

E. S. & A. BANK BUILDING, 
Cnr. Broadway and City Road, Sydney. 
(0pp. Grace Bros.^ Phone 211-4244 (3 

AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir^ 

Please send me, without obligation, you 
free booklet, **Careers in Radio, TV and Elet 
tronics** 

NAME . 

ADDRESS 

Printed by Sungravure Pty. Limited, of Jones Street, broodway, at Morley Avenue, Rosebery. 


