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NATIONAL 
CASSETTE 
RECORDERS 

Meet the performance giants — up to 
3 watts from brilliant new circuits! 

National cassette recorders outperform and out- 
feature the field. With highly advanced circuits, 
(including 1C in the incredible mini-model) 
plus automatic volume control*, you can get 
a National cassette recorder to suit you exactly 
— including models with dual powerl Here's 
the line-up ... 

RQ203S 
2.5W music 
power. 7 
solid-state 
devices. Dual 
power. " x 
3” X 9i". 

RQ210S 
600mW music 
power. 9 s/s 
devices. (Inte¬ 
grated Cir¬ 
cuits). Battery 
op. '' X 6i" 
X 1i". 

RQ230S 
2.5W music 
power. 10 s/s 
devices. Has 
a.m. radio, dual 
power. 10f" X 
2i" X 81". 

RQ204S 
1.6W music 
power. 6 
solid-state 
devices. 
Battery op. 
81"x 21" 
X 10I-". 

Illustrated above: 

RQ205S 
1.6W music power. 7 
solid-state devices. Battery 
op. 8-ff" X 4" X 9^". 
(Available in Red or Cream). 

RQ219S 
2W music power. 9 s/s 
devices. Battery op. 5^" x 
2i" X lOi". 

RF7270 
Car radio/cassette portable. 
3W music power. 27 s/s 
devices. lOf" x lOi" x 3f". 

^ All models except RF7270 

^ SEND COUPON 
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Philips Thumbwheel Switches are 
a small part of an electronic circuit. 
However, it is essential that their 
performance matches that of the 
electronic components which they 
serve. These switches have been 
designed and constructed with a 
scrupulous eye for detail. 

Although we guarantee a life of 
100,000 complete revolutions, 
probable life is about twice this. 

The FM Series of Thumbwheel 
Switches are designed to be 
used with the Front Mounting 
Facade. This range has now 
been supplemented by a Block 
Mounting (BM) Series, which 
will permit more freedom in 
panel layouts. 

WRITE FOR FREE 
DETAILED BROCHURE 

"Miniwatt" 
20 Herbert St., 
Artarmon N.S.W. 2064 

ELECTRONICS DIVISION OF PHILIPS 
ELECTRICAL PTY. LIMITED. 

Sydney • Melbourne • Brisbane 
Adelaide • Perth • Canberra. 

38.2518 

2 ELECT RON ICS Australia, July, 1969 



Destination Moon . . . 

EDITOR 

Neville Williams 
M.I.RE.E. (Aust.) 

(VK2XV) 

ASSISTANT EDITOR 

Philip Watson 
A.M.I.R.E.E. (Aust.) 

(VK2ZPW) 

TECHNICAL EDITOR 

Jamieson Rowe 
B.A. (Syd), 

B.Sc, (Tech., N.S.W.) 
A.M.I.R.E.E. (Aust.) 

TECHNICAL STAFF 

Ian Pogson (VK2AZN) 

Harry Tyrer (VKZZHH) 

Anthony Leo (VK2ZHK) 

John Horsfield 

Robert Flynn 

Leo Simpson 

i^oundi 1950, I remember going along to see the George Pal film 
“I>estination Moon.” I haven’t seen it since and I’m not sure how it 
would stand up to present-day viewing but I recall that, at the time, the 
producers were cr^ited with having taken more than the usual pains 
to m^e the film credible from the scientific point of view. In the 
editorial office, and over morning tea, we chatted about the various 
technical aspects in a detached kind of way, without any special conviction 
that we would soon enough see fiction become fact. 

That was in 1950 and here we are in mid-1969, publishing a pro¬ 
file plan for an actual moon landing, scheduled to take place before 
the end of the month. The mission may be delayed, of course, or it 
could even end in failure, but the plan is not a piece of science fiction 
worked out between an ardent film maker and a panel of technical 
advisers; it is the product of the most comprehensive, technological effort 
the world has yet seen. What is more, all but the actual touch-down has 
already been accomplished. Men have been rocketed to the moon, have 
skimmed within nine miles of its surface, and have returned to earth 
bringing back pictures of the kind reproduced in our lift-out supplement. 

Unfortunately, we have become so blase about technological achieve¬ 
ment that the average person shows little more reaction to the moon 
mission th^ to a long-distance flight. London or the Moon — what’s 
the difference? 

One way to dispel this feelmg and to invoke a sense of history 
in the making is to study the chart on pages 90-91 of this issue. It 
depicts only the sequence of major events but it is enough to indicate 
the enorinous complexity of the venture and the long chain of interlocking 
technology involving some kind of outreach in just about every known 
branch of science, from biology and geology to materials and rocketry, 
and on to a vast array of electronics. 

In science fiction, and in the mind of the man in the street, the 
problem of space travel has largely been equated with that of building 
bigger rockets and of providing more adequate crew-space. There have 
to be dials, loudspeakers and radar screens, of course, but any long 
distance vehicle has to have these! What is not so evident is the complete 
dependance of the entire mission on electronic facilities, monitoring 
and control. There is very little scope for intuitive, seat-of-the-pants 
manoeuvres. Only complex, high-speed computers can cope with the mass 
of terrestial, lunar and vehicle data necess^ to predict situations and 
requirements and to make the necessary split second decisions. 

Only the most highly developed (Mmmunications techniques can 
maintain the circuits along which these data must flow — and provide 
colour TV as a bonus! All credit to those who produced the vehicle but 
I suspect that just as many laurels are due to the men behind the dials, 
the loudspeakers and the radar screens. 

ON SALE 

THE 

FIRST MONDAY 

OF EACH MONTH 

On the cover 
Our picture shows one of the Royal Australian Navy's Ikara anti-submarine 
missiles at launch. Once in the air, the missile is flown by radio control to the 
known area of a hostile submarine, where the homing torpedo it carries is 
released into the sea. No other known anti-submarine missile has this facility. 
Designed, developed and manufactured entirely in Australia, Ikara is recog¬ 
nised at the most advanced anti-submarine warfare system available in the 
world. It has been adopted by Britain's Royal Navy as its anti-submarine 
weapon following intensive evaluation trials. (See story beginning on page 10). 
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NOW ki-fi from, only $199 
INSTROL HI-FI SYSTEMS *vstem no , 

This exceptional system offers quality high fidelity at very 
low cost. It features a Garrard 3500 changer with Sonotone 
9TA in Teak Stand; an Instrol 20-20 Amplifier in Teak Case; 

. , , , , , ^ . 2 Mullard Mini Speakers with 2 Teak Speaker Enclosures, 
complete with all leads and fittings Alternatively, the BSR MA70 Changer with Cl cartridge might 

be preferred. Yet all this still costs no more than $199.00. 

Fully assembled and tested 

SYSTEM No. 2 $229.00 

This very compact, shelf or table mounting system offers the 
additional advantage of a Teak cabinet to house both the 
Amplifier and Player. It features the BSR MA70 Changer 
with Cl cartridge; the Instrol 20-20 Amplifier; 2 Instrol 
Mullard Mini Speaker Systems; and the Instrol Model 75 
Amplifier/Player Cabinet (Teak) which features hinged pers¬ 
pex top. 

SYSTEM No. 4 $379.00 

This well balanced suggestion features the Kenwood TK150U 
Amplifier, together with the Garrard AP75 Player (with 
Shure M44G Magnetic Cartridge); the speakers used are 2 
Wharfedale Super 8RS DD Speakers fitted to 2 Instrol 
Vented Speaker Enclosures; the System is made complete 
with an Instrol No. 75 Amplifier/Player Case with Perspex 
cover. 

Here is the ideal system for the enthusiast who wishes to 
include a tape deck in his selection. It features the Kenwood 
TK150U Amplifier; the Garrard AP75 Player (with Shure 
M44G magnetic cartridge); the Sony TC255 Tape Deck; and 
the 2 Wharfedale Super 10 Speakers fitted into Instrol Vented 
Enclosures. The Instrol Model 375RS cabinet, which features 
record storage space, adds the finishing touches to this system. 
All cabinet work would be in Teak. The system would cost 
even less than $688.00 if either Maple or Walnut finish was 
desired. 

SYSTEM No. 8 $980.00 

Once again, a tape deck is included in this selection, which 
combines to produce true high fidelity. The system features 
the Leak Stereo 70 Amplifier; the Dual 1019 Player (with 
Shure M75E cartridge); 2 Leak Sandwich Speaker Systems; the 
Sony TC255 Tape Deck; all fitted into the Instrol model 375RS 
cabinet, finished in Teak. 

SAVE UP TO $100 ON 
You can save up to $100 by assembling your own Hi-Fi 
furniture from the Instrol, easy-to-assemble kits of parts. All 
designs featured in the above systems, are available in kit 
form, from which you can assemble your own cabinet in a 
completely professional manner — at little more than half 
the cost. Kits are absolutely complete with easy to follow 
assembly instructions. All you supply is a few hours of your 
own time, and yet save up to $100. 

Yes, we carry a large range of imported loudspeakers, players, 

amplifiers and tape recorders, as well as Australian equipment. 

Please state your requirements and we will gladly quote. AH 

well known brands are stocked, including the following: 

A.D.C., Akai, B.S.R., Decca, Dual, Elac, Fisher, Garrard, 

Goodmans, Instrol, Kenwood, Labcraft, Leak, Magnavox, 

Quad, Sansui, Shure, Sony, Tempo, and Wharfedale. 

SYSTEM No. 3 $264.00 

Once again a compact shelf or table mounting system, but 
featuring the popular Instrol-Playmaster Bookshelf Speaker 
System. It features the Instrol 20-20 Solid State Amplifier; 
the Garrard AT60 Mark II Changer with Decca Deram Car¬ 
tridge; 2 Instrol-Playmaster Bookshelf Speaker Systems (All 
Teak); plus the Instrol No. 50 Amplifier/Player Cabinet 
with perspex cover. 

SYSTEM No. 5 $459.00 

This splendid selection features an attractive cabinet which 
includes record storage space. Take the Instrol model 250RS 
Cabinet, with 2 Wharfdale Super 10 Speakers fitted into 
Instrol Vented Enclosures. The cabinet work may be Queens¬ 
land Maple, Teak or Walnut. The Amplifier used is the Ken¬ 
wood TK150U, and also included is the Garrard AP75 
Player (with Shure M44G Magnetic Cartridge). 

SYSTEM No, 7 $717.00 

This prestige system is based on the magnificent new Instrol 
Cabinets “Series One Thousand.” We suggest the Kenwood 
TK250 Amplifier and Dual 1019 Player (with Shure M75G 
magnetic cartridge), plus 2 Wharfedale Super 12RS DD 
Speakers all fitted in Instrol Teak Cabinets; 1 model 1002, 
and 2 Speaker Enclosures model 1001, This fine combination 
can be built and tested for only $717.00. 

SYSTEM No. 9 $1,580.00 

This ultimate system for the perfectionist, features the Quad 
33/303 Amplifier/Control Unit; the Garrard 401 Transcription 
Turntable (with SME 3009 pick up arm and Shure VI5 
cartridge); the Sony TC355 Tape Deck; all fitted into the 
Instrol Teak Cabinet model 1003. The speakers used are the 
Goodman “Sherwood” 3 way speaker systems. 

THE ABOVE SYSTEMS 
The savings for each of the 

System No. 2, save $9. 

System No. 4, save $37. 

System No. 6, save $60. 

System No. 8, save $32. 

above systems are as follows: 

System No. 3, save $16. 

System No. 5, save $63, 

System No. 7, save $78. 

System No. 9, save $100, 

ASK FOR OUR FREE HI-FI BROCHURES AND 
CATALOGUE. 

Sfend in the coupon on the opposite page, ticking the square 
marked Instrol Hi-Fi. 
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We are in the process of adding Period and Mediterranean styling 
to some of the models from our standard range of Instrol hi-fi 
furniture. The photographs show Model 600 equipment cabinet 
with Wharfdale speaker enclosures rendered in Mediterranean and 
Queen Anne period styling. These stylings are equally attractive 
for other models from the Instrol range. 

PRE-CUT KITS OR BUILT AND FINISHED 
All Period and Mediterranean Styles are available as pre-cut kits 
to assemble yourself or as built and finished furniture. By 
assembling yours from an Instrol pre-cut kit, you can make your 
own antique style furniture for little more than half cost. Ideal 
for finishing to an almost exact replica of cedar, mahogany, rose¬ 
wood, etc., and really magnificent when finished in any of the 
new Estapol Antique colours. Each kit is complete, with all 
necessary pre-cut timber parts, legs, antique handles, moulding, 
carvings, nails, screws, etc., plus fully illustrated easy to follow 
instruction manual. 

INSTROL cabinet kits .. . 

and. now INSTROL 

MEDITERRANEAN and 

PERIOD STYLE 

Hi-fi furniture . . . 

lEiaa 
igggj 
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EQUIPMENT CABINETS 

There are more than sixteen Instrol 
equipment cabinet designs, all 
available built and polished or as 
kits of parts to assemble yourself. 
They range from massive floor 
units to compact table models, and 
include cabinets for record storage 
and wall shelf units. 

SPEAKER ENCLOSURES 
AND SYSTEMS 
Name your speaker and 
Instrol can supply ^ an en¬ 
closure to suit. If it’s not in 
the standard range we can 
quickly produce enclosures to 
suit speaker manufacturers’ 
specifications. Enclosures 
only or complete speakp 
systems are all available built 
and polished or as kits. 

PLAYER STANDS 
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. 

Post coupon, call, or phone for 
free fully illustrated Instrol hi-fi 
cabinet brochure. It includes 
full specifications and down to 
earth price details of all Instrol 
cabinet designs. (If writing 
please include postage stamp.) 

BROADWAY ELECTRONICS (SALES) 
PTY. LTD. 

32 GLEBE PT. ROAD, GLEBE, N.S.W. 
Telephone 660-1171. Only 100 yards from Broadway. 

OPEN SATURDAY MORNINGS. 

INSTROL 
CABINET 
CATALOGUE 

Send Coupon for FREE CATALOGUE. 
(Please enclose postage stamp.) 

NAME. 

ADDRESS. 

[]] Instrol Hi-Fi Q Instrol Cabinets 
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Fantastic is the word for the 
The new GRUNDIG TR6000 is no set for just everyone. 
Its technical brilliance, extraordinary ease of operation 
and its sturdy, fascinating looks will satisfy the most 
meticulous radio enthusiast. 

See and hear it at: " 

Goidring Sales & Service (N.S.W.) Pty. Ltd. 
443 Kent St., Sydney 
or at leading retailers in all States 

8. Selector 
Car/Outdoor 
Aerial. 

7. Press button 
for FM. 

6. Press button 
for SW Tuner 
(SW 2-SW 9). 

5. Press button 
for SW 1 
(60-187 m). 

4. Press button 
for MEDIUM - 
WAVE (AM). 

3. Press button 
for LONG WAVE. 

2. Press button 
for PU. 

1. Press button 
for dial scale — 
Illumination 
(battery 
operation). 

1. Treble 
control. 

2. Bass 
I. 

13. Volume 
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Technical Specifications: 

Transistor 6000 

-nV' 

20 tuning ranges: FM, 17 x SW (SW 1: 
60-187 m, SW 2: 42-60 m and 49 m band, 
SW 3: 36-50 m and 41 m band, SW 4: 
26,5-37 m and 31 m band, SW 5: 21,5-30 m 
and 25 m band, SW 6: 16,5-24 m and 19 m 
band, SW 7: 14-20 m and 16 m band, 
SW 8: 12-16,7 m and 13 m band, SW 9: 
10-14 m and 11 m band), Medium Wave (AM) 
and Long Wave • circuits: FM 14 (3 can be 
tuned), AM (without SW Tuner) 9 (3 can be 
tuned); SW Tuner 14 (3 can be tuned) • 
19 + 1 transistors (17 of these are silicon 
trans) • ‘best possibie cross moduiation 
by fieid effect transistors *14 + 2 diodes 
• tuned-in first stage on aii ranges • double 
superimposition of SW Tuner with 4-clrcuit 
band filter • gain control: AM 3-stage, SW 
Tuner 3-stage with additional control, FM 
1-stage • ferrite aerial for MW (AM) and 
LW; MULTI-MATCH telescopic aerial for 
FM and SW (switchable) • DUPLEX Single 
Selector tuning • separate SW rotating drum 
selector drive by means of a pull-and-push 

14, MULTI¬ 
MATCH tele¬ 
scopic aerial for 
FM + SW 
reception. 

15. On-Off 
Switch. 

16. Range 
selector switch 
(SW Tuner). 

17. Switch for 
AFC on FM, 
band width 
selector and 
battery voltage 
control. 

18. SW fine 
tuning Indicator 
and battery 
voltage indicator. 

19. SW fine 
tuning (SW 1 
range). 

20. Station 
selector for SW 
Tuner. 

21. Station 
selector for FM, 
SW 1, MW (AM) 
and LW. 

22. Slide marks. 

tuning knob • colour marks for station tracing 
• SW fine tuning for SW 1 • “Band Spread” 
key • switchable AFC on FM • AM band 
width selector switch • tuning indicator 
(S-meter) • battery voltage indicator • 2 
Superphone speakers (treble speaker can 
be switched off) • bass and treble control 
* 2 Watts push-pull output stage * battery 
operation by 6 x 1,5 V mono cells • built-in 
mains power pack TN 12 • dial scale 
illuminated • sockets for external power 
supply, earphone, external speaker, outdoor 
aerial, car aerial, outdoor dipole antenna, 
ground, record player/tape recorder • 
receptacles for SSB device with switch-over 
to manual control, sound filter, product 
demodulator • cabinet: wood, w/leatherette 
covering, in black and walnut. 

Size approx. 44 x 26 x 12 cm 
(= I8V2" X IOV4" X 5") 
Weight (Incl. power pack), approx. 6.1 kg 
(w/out batt.) 
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■ 
For a start, check into this attractive 100 watt system. The solid state 2000 AM/FM multiplex stereo tuner 

amplifier handles the other components like they were made for each other. And they were. 
Beginning with audio characteristics that include 100 watts in output power, wide power bandwidth from 20 to 
40,000Hz and a distortion factor of less than 0.8%, the 2000 gets total performance from every component, 
including its own FM tuner section with FET circuitry. 

The SP-200 is a 3-way 5-speaker high fidelity system with a 40 watt handling capacity and the latest tap-type 
level controls. The SR-3030BC is a 2-speed manual turntable incorporating a unique belt-drive system, 
heavy platter and tubular tonearm for flawless characteristics of wovv and flutter. The SS-2 is a moving coil type 
headphone set that gives you "you are there" stereo faithfulness throughout a wide 20 to 18,000Hz frequency range. 

SP-100 

2020BC 

Or, check into this 70 watt system. It combines the Sansui 800 AM/FM multiplex stereo tuner amplifier 
with the SP-100 3-way 3-speaker high fidelity speaker system, SR-2020BC 2-speed manual turntable 
and SS-2 headphone set. 

Like the larger 100 watt system, the components that make up this one feature compatibility 
in. both design and performance. It brings larger system performance Into the medium power and price range. 
Ask your nearest authorized dealer for spec sheets for either of these systems. What you see will surprise you 
and what you hear will surprise you even more if you haven't heard a Sansui system before. 

SR-3030BC 

SP-200 



If you're looking for something even more professional, ask your dealer to show you the Sansui AU series of 
professional stereo control amplifiers. They turn on at 70 watts (AU-777), 60 watts (AU-555) 
and 46 watts (AU-222), respectively. 

And they turn on some of the finest engineering features ever offered to stereo enthusiasts anywhere. 
Wide dynamic ranges, low distortion factors, high S/N ratios and independent pre- and main-amplifier sections 
for the two larger models. 

Sansui also makes matching AM/FM Multiplex Stereo Tuners for these models, which is something 
to keep in mind for the time when multiplex broadcasts become operational in Australia. 

Suginami-ku, Tokyo, japan SANSUI ELECTRIC CO., LTD. 14-1, 2-chome, Izumi, 

to better sound 



IKARA—worlds best anti-submanne 

Australia's long-range anti-submarine 

warfare system Ikara was originally designed 

because the Royal Australian Navy staff 

was not satisfied with the systems 

then available in the U.S.A. and Britain- 

Designed and developed entirely by 

Australian engineers, it is recognised as the 

most advanced system of its type in the 

world, and has been adopted 

by the Royal Navy as its standard 

anti-submarine weapon. 

10 

Ikara is an advanced anti-submarine warfare 
(A.S.W.) guided weapon system proven in service over 
a number of years and unmatched for range, accuracy 
and reliability by any other A.S.W. system in service 
or under development in the free world. The success 
of this project is due largely to an integration of the 
many complex and diverse disciplines and activities, 
including research, development, and design, required 
to develop a superior weapon system for service use. 
Australian development and production of Ikara has 
resulted in a system which fully meets the Royal Aus¬ 
tralian Navy (R.A.N.) Staff Requirement and offers a 
major logistic advantage compared with procurement 
of an overseas weapon system; other advantages are 
the ease with which necessary changes and modifica¬ 
tions may be introduced at minimum cost to suit essen¬ 
tial service requirements. 

The Ikara system has growth potential permitting 
incorporation of improved target detection systems, 
facility to carry heavier payloads, and possible increase 
in range. 

During trials to demonstrate the practicability of 
the weapon system at sea, a technical mission from the 
United Kingdom visited Australia to investigate Ikara, 
Subsequently the decision was taken to develop Ikara 
for use by the Royal Navy, as the original R.A.N. 
system was the only one which closely approached 
an R.N, Staff Requirement and a NATO requirement 
for an anti-submarine weapon system. 

The protection of convoys and task forces against 
attack by submarines would be a major wartime role 
for units of the R.A.N. For this purpose the R.A.N. 
uses Australian-built River Class Destroyer Eiscorts 
(DE) which are based on a British design and have a 
capability for detecting and attacking submarines. The 
ships are fitted with several sonar acoustic detection 
systems, able to detect submarine activity out to the 
greatest possible range. 

For the attack tasks the R.A.N. uses the Austra¬ 
lian-designed, developed and produced Ikara anti-sub- 
marine weapon system. The development of the system 
was dictated by the needs of modern naval warfare, 
and Australian ingenuity has produced a weapon using 
advanced techniques which achieve maximum effec¬ 
tiveness against the submarine menace. 

Prior to the introduction of Ikara, the R.A.N.’s 
major A.S.W. system used target information from a 
short range sonar to direct a 3-bafrelled mortar which 
ballistically throws pre-set charges towards the position 
of the submarine. This system, known as the Mortar 
Mk. 10, does not have the range to exploit fully the 
sonar detection capability available to the ship. It was 
decided in 1959, during the initial construction phase 
of the third Australian River Class DE, H.M.A.S. 
Stuart, that a new weapon system designed to use the 
full capabilities of the detection systems should be 
developed. This new weapon system could also exploit 
the capabilities of torpedoes of improved design which 
were becoming available. 

LEFT: An Ikara missile, with torpedo, in position 
on its launching platform. The torpedo is released 
in flight,^and floats down to sea level by parachute. 

RIGHT: A model of the Ikara used by the Aero¬ 
nautical Research Laboratories, Melbourne, for 

conducting wind tunnel tests. 
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weapon system 

Two weapon systems being developed overseas 
which might have met this requirement were investi¬ 
gated. The first of these, ASROC, is an anti-submarine 
rocket developed for the United States Navy. It con¬ 
sists of a solid-fuel rocket motor arranged in tandem 
with a homing torpedo. It is approximately 15ft long, 
2ft 6in over the fins and weighs approximately 1,0001b. 
Flight is ballistic, unguided and at a pre-determined 
point the rocket separates from the torpedo, which 
is lowered into the water by a parachute. The system 
will place the torpedo on the future position of the 
target, which is computed prior to firing; the system 
accuracy is limited when used at the longer ranges 
against a modern, highly manoeuvrable fast submarine, 
because of the extensive unguided flight time. 

The second system examined, MATCH (Medium- 
range Anti-submarine Torpedo Carrying Helicopter), 
a British design, employes a manned helicopter carry¬ 
ing homing torpedoes. Upon detection of the sub¬ 
marine, the helicopter. is directed to the contact and 
the torpedoes dropped at the position assumed most 
favourable to seek out and home onto the target. 

Use of ASROC was rejected because: 

(a) A longer-range weapon was required. 

(b) The weapon was considered to be insufliciently 
effective at its longer ranges; if the range were 
to be increased the effectiveness would be further 
reduced. 

(c) The system constituted too great a weight/space 
penalty if fitted to a River Class DE. 
Use of MATCH was rejected because: 

(a) The low speed of reaction due to the excessive 
time taken to reach a target area at long range. 

(b) The system lacked a true all-weather capability. 

(c) Extensive structural alterations would be required 
to the after end of the ship to provide a helicopter 
launching and landing pad. 

As a result of these investigations, the decision 
was taken to develop in Australia a missile which is 
actively guided by a system capable of receiving target 
information during flight, processing this information 
and directing the missile so that a homing torpedo is 
delivered into the water at a point as close to the 
target as possible. 

The entire program has been a combined task 

Ikara, in the role for which it is intended, aboard 
a missile carrying destroyer, guarding Australia's 

extensive coastline. 

between the Departments of the Navy and Supply, 
with assistance from industry. The Department of 
the Navy specified the detailed characteristics required 
for operational service and also assumed responsibility 
for the design, devlopment and proving of the maga¬ 
zine, handling and launching system. In this task, 
ass stance was obtained from industry, the prime con¬ 
tractor being the Commonwealth Aircraft Corporation, 
Melbourne. The Department of Supply assumed res¬ 
ponsibility for the research, development, design and 
manufacture of the vehicle (missile less payload), the 
associated data processing, tracking and command 
guidance systems and the evaluation of system per¬ 
formance. 

Studies were also conducted, in association with 
the Department of the Navy, to determine the optimum 
tactical deployment of the system. The Department of 
Supply responsibilities for research, development and 
design have been divided primarily between Aeronaut! • 
cal Research Laboratories, Melbourne, and Weapons 
Research Establishment, Salisbury, S.A. Altogether 
about 200 sub-contractors have contributed to manu- 

IKARA 
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facture or detail design of Ikara equipments and com¬ 
ponents; prime contractor for the vehicle and its asso¬ 
ciated equipments is the Government Aircraft Factories, 
Melbourne. The lead contractor for guidance and fire 
control is E.M.I. (Australia) Ltd., Salisbury. 

The Aeronautical Research Laboratories in Mel¬ 
bourne played a major part in the development of the 
Ikara, and was responsible for ensuring the system per¬ 
formance was met. They were also responsible for the 
aerodynamics, control system and structure of the mis¬ 
sile. The development of the missile test and firing 
equipment was supervised by A.R.L. The torpedo de¬ 
ployment system was developed at A.R.L., as were the 
parachute system for torpedo deployment and missile 
vehicle recovery. 

Numerous low speed and high speed wind tunnel 
model tests were carried out at A.R.L. in conjunction 
with extensive simulation studies during all stages of 
the design, to ensure the performance of the missile. 
The simulation work permitted the rapid determina¬ 
tion of missile and system parameters and was also 
widely used on trials planning. 

The Ikara weapon system comprises:— 

(a) Own ship sonars of British manufacture providing 
target information. 

(b) A data processing and display system based on an 
analogue computer of local design and manufacture. 

(c) Missile tracking and command guidance systems of 
high accuracy and reliability. 

(d) A guided airborne vehicle carrying a homing tor¬ 
pedo and having a designed growth potential to 
permit carrying alternative payloads at a later stage. 

(e) A shipboard handling and launching system. 

With the purchase of the Charles F. Adams class 
destroyers from the United States, the decision was 
taken to fit Ikara in place of the ASROC system norm¬ 
ally fitted for the U.S. Navy, retaining the standard 
U.S. Sin guns and Tartar surface-to-air armament. This 
involved the use of twin launchers and modified maga¬ 
zine and handling arrangements, which have proved 
satisfactory, the system having been in operational 
service for several years. The system works in con¬ 
junction with a digital computer, as shown in the sim¬ 
plified functional diagram of the system below. 

The missile is continuously tracked during flight 
by the shipborne radar. A fully stabilised tracking 
aerial located in a radome uses a broad beam to gather 
the missile after launch, locking on with a fine track¬ 
ing beam following missile acquisition. Prior to firing, 
the tracking aerial is trained by the computer. A com¬ 
mand transmitter receives missile guidance data from 
the computer and converts this to coded command 
signals which are transmitted to the missile. 

The attack console for the Ikara system. Using 
information obtained by sonar and radar, the mis¬ 
sile can be steered to the best position for the 
homing torpedo to find its target after it is re¬ 
leased, The position of target and missile are con¬ 

tinually plotted and displayed on a screen. 

The primary source for the provision of target 
range, bearing, course and speed is the ship*^ sonar 
equipment. Provision is also made for the incorpora¬ 
tion of additional information from helicopters fitted 
with “dunking” sonars and other ships in the attack 
area which are not necessarily fitted with Ikara. This 
external data system, known as 
EXDAK, uses a computer and an 
attack console to provide command 
guidance for the missile and fire 
control facility. 

The computer relates sonar ship 
and missile data in a continuous 
automatic process to select the op¬ 
timum water entry point for the tor¬ 
pedo and provides corrections to 
missile flight path and torpedo re¬ 
lease point which may become 
necessary due to target manoeuvres. [ 

The attack console, illustrated 
above, provides the system control¬ 
ler with fire control, a visual display 
of all relevant tactical data, and the 
means to manually vary the torpedo 
water entry point should this be con¬ 
sidered necessary for tactical rea¬ 
sons. 

BELOW: Simplified block diagram of the complete 
Ikara system. At the heart of the system is the 
computer, which automatically trains the missiles 
before firing, and thereafter provides data to allow 

it to be controlled from the attack console. 
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Do you havea circuit for a 68jljF/3V mouse? 

Meet Alice. She tried to make 
history. Tried to polish off one 
of our new TAG tantalum 
capacitors. (It would take her 
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Ikara attack sequence 
To carry out an attack following location of a 

target by sonar or other information source, the 
sequence of events is as follows: 

• Information from the source is processed by the 
computer to indicate future target position, to train 
the launcher and tracking aerial and, following firing, 
to provide guidance commands to the missile, i.e,, 
steer right, steer left, release torpedo. 

• The processed target information is also shown 

on the attack console in order that the anti-submarine 
warfare officer may be kept informed of the attack 
progress and the tactical situation. 

• Immediately after firing, the missile is gathered 
in the broad tracking beam, which is switched to the 
fine tracking beam on acquisition. 

• The missile flies to the computed release point, 
where the torpedo is released and lowered by parachute 
to the desired water entry point, 

• The torpedo seeks out the target and attacks it. 
• The vehicle remains aerodynamically stable after 
torpedo release and flies clear of the target area. 

The missile design is based on the 
following main requirements:- 

(a) The missile should be guided in 
flight to achieve high overall 
effectivness. 

(b) The missile itself should be 
as small and light as possible for 
utility of shipborne fitment, 
which also requires that all wings 
and fins be readily detachable 
and interchangeable with other 
missile sets. 

(c) The vehicle should remain 
aerodynamically stable and con¬ 
trollable after torpedo release in 
order to avoid interference with 
torpedo delivery. 

(d) Boost dispersion (i.e. departure 
of the missile from the nominal 
flight path during the boost 
phase of the flight) should be as 
small as possible in order to 
maintain short range accuracy. 

The requirements of in-flight guid¬ 
ance of minimum size and weight 
led to the adoption of twist and steer 
aerodynamic control which requires 
a minimum number of control sur¬ 
faces. The need for control of the 
vehicle following torpedo release is 
satisfied by attaching the torpedo be¬ 
neath the main body of the vehicle, 
thus minimising centre of gravity 
shift following torpedo release. The 
missile is rocket propelled and as the 

minimum range is dependent to a 
large degree on the boost dispersion, 
it is necessary that the overall centre 
of gravity be accurately aligned with 
the normal boost centre line. 

Propulsion is by an Australian de¬ 
signed and developed rocket motor 
in which boost and sustainer sections 
are combined in a single unit. This 
unit is an essential part of the missile 
structure and alignment is achieved 
by adjusting the torpedo position on 
its mountings. As the propulsion 
motor case forms part of the struc¬ 
ture there is little weight penalty 
compared with a separating boost, 
and the added complication of a 
jettison system is avoided. 

A closed loop system in the missile 
controls height and bank angle auto¬ 
matically. The missile flies to a 
hei^t which has been chosen to 
achieve reliable command guidance. 
Guidance is affected by commanding 
bank an^e via a radio link provided 
by a shipborne command transmit¬ 
ter. A tracking receiver and its as¬ 
sociated aerial tracks the missile and 
gives missile position information. 
The lightweight torpedo is designed 
to detect, home on and destroy sub¬ 
marines. 

Missiles are stowed in a separate 
magazine from which they may be 
readily extracted as required. The 

handling system is automatic and 
permits extraction from the maga¬ 
zine and loading into the launcher 
with minimum delay. The launcher 
(picture, page 10) is specially de¬ 
signed to fibre missiles under all 
weather conditions while placing 
minimum restrictions on arcs of 
fire; it is trainable in azimuth to 
put the missile on track early in its 
flight. 

The use of aeronautical design 
techniques has resulted in consider¬ 
able weight saving in the Ikara 
magazine, handling and launching 
system. 

Initial missile proving trials were 
carried out at the Department of 
Supply Weapon Range at Woomera 
where scaled down models were 
used to prove aerodynamic and 
control system features; these trials 
were followed by full scale missile 
trials. The guidance system was 
proved initially by using an aircraft 
fitted with missile guidance com¬ 
ponents and conducting fly-over 
trials covering the entire range and 
bearing spectrum of the system. 

With the completion of the 
H.M.A.S. Stuart installation, firing 
trials were carried out at sea to 
demonstrate the practicability of the 
system by initially firing programmed 
missiles to prove the launching sys- 
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tern and safety aspects and subse¬ 
quently firing a series of fully con¬ 
trolled missiles. 

During the next phase, evaluation 
of the production prototype system 
at sea, more extensive instrumenta¬ 
tion was required to monitor and 
record missile performance in flight, 
guidance and other system charac¬ 
teristics, and to measure the distance 
of torpedo water entry point relative 
to a fixed target. In order to simu¬ 
late a moving target, missiles were 
programmed to can^ out appropri¬ 
ate changes in heading during flight 
so that missile dynamic response 
could be determined. 

To record data at sea, instrumen¬ 
tation was installed in the firing ship, 
The instrumentation included tele¬ 
metry receiving equipment, a system 
for encoding and recording data in 
digital form, cameras to measure 
initial flight characteristics, and 

The Aeronautical Research Lab¬ 
oratories, Melbourne, played 
a major part in the develop¬ 
ment of Ikara, and featured the 
system in an exhibit during a 
series of open days held at the 
Laboratories recently. Above: 
The fuselage section in its trans¬ 
porting trolley with the firing 
sequence equipment (rack at 
left) and the control system test 
equipment. Left: The wing 
section was coded to show the 
disposition of parts, and visitors 
were able to operate the cony 
trols from an associated panel. 

sequencing equipment. In the target 
area additional instrumentation was 
set up to record the terminal flight 
phases of both the missile and the 
torpedo. 

During later trials, operations 
were carried out using actual sub¬ 
marines as targets and instrumented 
exercise torpedoes to measure 
underwater performance. 

The concept of missile guidance 
in flight was proven during the trials 
program to give a very high torpedo 
delivery accuracy; this, together with 
the fact that the latest possible target 
information is being used, has been 
shown in associated Operational 
Effectiveness studies to give a high¬ 
er weapon system effectiveness than 
can be achieved by alternative 
weapon systems. Experience with 
Ikara fitted in R.A.N. ships shows 
that it maintains the high accuracy 
achieved during development trials 
and in addition operates with a high 
order of reliability. □ 
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SWORD on display at Paris Air Show 
A new navigation, weapon delivery 

and flight control system designed for 
comtbat aircraft of the next decade 
was exhibited for the first time at the 
recent Paris Air Show. 

The new system is called SWORD 
(Strike and Weapon Ordnance Deliv¬ 
ery), and has been planned by Elliott 
Flight Automation, of U.K., around 
the comprehensive group of sensors, 
airborne digital computers, controls 
and instruments the company already 
has in advanced development or quan¬ 
tity production. 

The full SWORD system consists 
of the Elliott E.3R miniature inertial 
platform with digital electronics unit: 
920M digital computer as central flight 
management, navigation and weapons 
aiming processor; head-up display with 
digital electronics unit as the main 
flight instruments system; projection 
map display, control/indicator panel, 
head-down electronic display and hori¬ 
zontal situation indicator together ^- 
forming all the functions of tactical 
display, navigation and flight instru- 
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mentation; an autopilot and autosta¬ 
biliser system providing, if required, 
fail-operative safety for high-speed 
flight at very low level; central air 
data computer; KU band ranging rad¬ 
ar or laser rangefinder for line-of-sL^t 
ranging in weapon delivery; dual-fre¬ 
quency KA/X band high definition 
radar for terrain following and target 
acquisition as well as ranging; low- 
light television for passive target acqui¬ 
sition; doppler radar as an alternative 
navigation sensor. Also available as 
part of SWORD are the Marconi AD- 
1410 VHF/HF commiunications and 
homing radio and the Marconi VOR/ 
ILS navigation receiver. 

Airborne elements of SWORD are 
complemented by the Elliott C.700 
computer-controlled automatic test 
equipment and by the Retriever air 
control system, a mobile computer- 
controlled miniature operations centre 
capable of being instiled in a field 
car to provide forward control of low- 
level tactical strike and reconnaissance 
operations. ES 
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MARS LANDING IN 1973 
Speculation about life on Mars may be finally resolved when 
the U.S.A/s Viking space probe lands on the planet in 

about four years from now. 

By William Clothier 

The possibility of life on other 
planets has fascinated man for cen¬ 
turies, but only recently has he been 
able to send a flying machine millions 
of miles into space, place it in a pre¬ 
cisely determined orbit around a planet, 
or land it on the surface of another 
world. 

In mid-1973 two unmanned space¬ 
craft, developed for the National Aero¬ 
nautics and Space Administration’s 
Viking program, are scheduled to leave 
Cape Kennedy bound for Mars. Nearly 
eight months after launch, 10 days 
apart, the two spacecraft will inter¬ 
cept the Red Planet in its nearly 900- 
million-mile swinor around the sun. By 
that time they will have travelled more 
than 265 million miles in a looping 
trajectory and their straigbtline dis¬ 
tance from Earth will be about 150- 
million miles. 

much broader than the search for 
extraterrestrial life, important as that 
is. These goals include a better under¬ 
standing of the origin and evolution of 
the solar system and the dynamic pro¬ 
cesses within it which control man’s 
home-^the Earth. 

Last year a select group of the 
National Academy of Sciences pointed 
out in a special report that investiga¬ 
tion of planetary atmospheres, surfaces 
and interiors not only will help unravel 
the complex history of the solar system, 
but also will lead to a better under¬ 
standing of processes now under way 
in Earth’s atmosphere, oceans and 
deep intierior. In short, finding out 
what’s happening out there will help 
explain what’s happening here. 

It seems likely that all nine solar 
system planets and their 32 satellites 
— including Earth and its moon — 

Saturn 5 moon rocket and has techni¬ 
cal integration and evaluation responsi¬ 
bilities to NASA for the overall 
Apollo/Satum 5 program. 

As a team partner General Electric 
would place its emphasis on the Mars 
atmospheric entry phase. G.E. has 
been active in atmospheric entry pro¬ 
grams for more than 12 years, and has 
been successful with about 98 per cent 
of the hundreds of re-entry missions it 
has flown in connection with* the 
nation’s space and missile programs. 

The other partner, Hughes Aircraft 
Company, would concentrate on the 
terminal landing phase of the mission. 
Hughes brings its experience as builder 
of the Surveyor spacecraft.^ Five Sur¬ 
veyors made successful landings on the 
moon, the only U.S. spacecraft to 
soft-land on another celestial body. 

Viking will challenge even this col¬ 
lection of talent. Engineers and 
biologists must join forces during 
spacecraft design and construction. One 
such co-operative effort involves pre¬ 
venting the contamination of Mars with 
life from Earth. The Committee on 
Space Research (COSPAR) has decreed 
that spacecraft must be sterilised to pre¬ 
vent the transport of live Earth, micro¬ 
organisms to Mars. 

Communications between Earth and 
the spacecraft will impose another re¬ 
straint — a time lag of 13 minutes. 
Telemetry radio signals travel at the 
same speed as light — 186,()00 miles 
per second. But even at that sf^ed these 
signals require about 13 minutes to 

At the proper moment, ‘ braking 
rockets will fire and both spacecraft 
will enter orbits around Mars. Each 
Viking spacecraft will survey potential 
landing sites from orbit. When a suit¬ 
able site has been determined, a lander 
will detach from each orbiter and ease 
down softly on the surface of Mars. 

The exact nature of the experiments 
to be carried on by the Viking space¬ 
craft will not be determined for some 
time. The Mariner spacecraft flights of 
1969 and 1971 will influence these 
decisions, But the general purpose of 
the Mars landing is to increase man’s 
knowledge of the Martian surface and 
atmosphere with particular emphasis 
on information about planet life. 

Viking is an important step in a 
carefully planned NASA program of 
Mars exploration. This year, two 
Mariner spacecraft will be launched on 
trajectories which will swing them past 
Mars at a distance of about 2,000 
miles. Pictures taken during the fly-by 
missions are expected to show surface 
features, such as craters, measuring 800 
feet or more in diameter. In 1971, two 
more Mariners will go to Mars, this 
time to be placed in orbit providing 
a tenfold increase in scientific informa¬ 
tion about the planet. Two years later 
the Viking missions, with their soft 
landings on the planet, will add still 
more information, including Mgrtian 
conditions which might support life. 

Such scientific seek and fetch is not 
expected to show that little green men 
with waving antennas scuttle across! 
bleak Martian deserts. Life, in the sense 
used by the scientists, is not that 
limited in scope. Biological experiments 
in the planet’s atmosphere and on its 
surface are designed to detect both the 
presence of living organisms and the 
conditions which might be suitable for 
life. 

However, the goals of NASA’s 
planetary exploration programs are 

A model of Boe¬ 
ing's proposal for 
the Viking space 

probe. 

were formed of the same basic material. 
The material was probably primordial 
hydrogen and the time several thou¬ 
sand million years ago. Dr Isaac 
Asimov, a Russian-born American 
author of books on science and science 
fiction, simplified one creation theory 
thus: “The solar system consists of 
Jupiter plus debris.’’ As riders on part 
of that debris, the human race needs to 
know more about the processes which 
are shaping or have shaped — 
Earth and its planetary neighbours. 

The Boeing Company has submitted 
proposals for the Viking program to 
NASA’s Langley Research Centre. 
Teaming with Boeing are the General 
Electric Company and Hughes Aircraft 
Company. If this team wins the Vik¬ 
ing assignment, Boeing will be the 
prime contractor and systems integrator 
—a role it has played before in space 
and related programs. In addition to 
its experience on the Lunar Orhiter 
satellite, Boeing is at present systems 
integrator on the Minute-man inter¬ 
continental ballistic missile program 
for the Air Force, builds the first stage 
and merges all three stages of the 

traverse the 150 million miles from 
Mars to Earth. This means that Mars 
flight operations cannot be conducted in 
“real time.” Events must be predicted 
and programmed. 

Although it is widely agreed that 
the Mars landing is technologically 
feasible, it is not universally accepted 
that such a program is reasonable and 
necessary. Arthur C. Clarke, an English 
scientist-writer and one who believes 
man’s drive for knowledge is essential 
to his life, puts it this way: 

“Though man and civilisations may 
yearn for rest, for the dream of the 
lotus-eaters, that is a desire that merges 
imperceptibly into death. The challenge 
of the great spaces between the worlds 
is a stupendous one; but if we fail to 
meet it, the story of our race will be 
drawing to a close.” 

Dr Frederick Seitz, president of the 
National Academy of Sciences, can see 
no alternative to pushing ahead to new 
knowledge. He said recently, “Our 
children will wonder what manner of 
people we were, that we ever ques¬ 
tioned the value of space ex¬ 
ploration.” H 
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THE NEW LUX SQ-1220 SOLID STEREO AMPLIFIER OVER 
100 WATTS R.M.S. TOTAL OUTPUT! 

The new and outstanding Lux SQ-1220 is rated at over 50 watts 
R.M.S. into an 8 ohm speaker load. Distortion is so minute it is 
difficult to measure even at high outputs. 40 transistors and diodes. 
Frequency response is 10-50,000 Hz. ± 1 dB. Provision is made for 
separate bass and treble controls in each channel, low and high 
filters, frequency selectors and tape monitoring. Ask for complete and 
unabridged specifications for this sophisticated Lux 
amplifier. Performance can only be described as super- 
lative. Encel price (including Sales Tax) . 

LUX MODEL SQ-505 SOLID STATE STEREO AMPLIFIER 
Rated at 30 watts R.M.S. per channel, the all new Lux Model 505 
is a silicon transistor unit. Power transistors are designed to withstand 
temporary short circuits and overloading — overall 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 COKQ 
is a very fine amplifier.. ^4.0*/ 

LUX MODEL SQ.606 SOLID STATE STEREO AMPLIFIER 
Rated at over 20 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. ± 1 
dB. Acoustic performance is quite outstanding. Controls and features 
include volume, balance, mode selector, treble/bass controls, filters, 
tape monitor, headphone jack, etc. Ail in all the 
S(5-606 is a very fine amplifier, attractively priced. 
Inc. sales tax . . 

LUX SOLID STATE STEREO AMPLIFIER — THE MODEL SQ-77TW — 
$169 

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, Input sensitivity is 
1.8mV 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 selector, head-phone jack and switch, tape 
monitor switch, rumble and scratch filter switches, CIAQ 
etc. (including Sales Tax) . 

EXTRACTS FROM REVIEW OF LUX SQ1220 INTEGRATED AMPLIFIER 
APPEARING IN “HI FI NEWS" JANUARY, 1969. 
“Here, then, is an amplifier of Japanese origin which conforms very 
closely (on some counts, better!) to the published specifications" . . . 
“The amplifier was run for several weeks under domestic conditions 
with a wide range of programme sources, pickup cartridges and 
speakers and at all times it performed perfectly and without flaw." 
. . , “Nice to look at, nice to use and very well made and designed, 
I vote the Lux SQ1220 a top-of-the-class amplifier which, I am sure, 
will hold its own with the best of the other Class-B designs now 
available." 

NEW LUX MOVING MAGNET STEREO 
CARTRIDGE 

The Lux T-15-M has been acclaimed as a brilliant 
performer by discriminating audio enthusiasts — 
frequency response is conservatively quoted at 
20-20,000 Hz. and stylus pressure Is from 1 
to 2} grams. Tracking angle is 15'>, output Is 5 
mV. at 1 kHz. Stylus sizes available are 0.7 mil. 
conical diamond and the new elliptical diamond 
(T-15-ME). T-15-ME: $29.50. T-15- 
M7B (conical diamond stylus) Inc. 
Sales Tax . $24.50 

EXTRACTS FROM REVIEW OF LUX SQ77 AMPLIFIER APPEARING IN 
“HI FI SOUND" FEBRUARY, 1969. 
“Both design and construction reach very high standards of electronic 
engineering. Some idea of the excellence of the design of the 
amplifier can be gleaned from the illustrations. It is also note-worthy 
that the components employed are of good quality and reasonably 
rated, especially the mains transformer, so normal servicing should 
not cost much from one year to the next." . . . “After running the 
amplifier for several weeks in a typical domestic environment with 
all sorts of signals and sources, and not encountering any troubles 
or even mere shortcomings on my ordinary dynamic speaker systems 
of various kinds, I have no hesitation at all in voting this one of 
the most worthy of amplifiers I have had the pleasure of testing 
for a long time. For the power that It delivers and the way it is 
made It is well worth its price." 

yifi 

Sydney Store; xMm Fiorr 2$jvi 

257 Clarence Street,'Sydney;-N.S.W. 2000, .Tel. 29 4563, 29 4564. 
/ , , ih' , Vi. 

Australia’s Greatest Hi-Fi Centre-Vh^^^ 
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.Wavelengths of Life 

and Death 

With the ever increasing use of the higher radio frequencies 
for radio, television, radar and communication, our planet 
is becoming ?r^fe and more immersed in radiation of various 
kind^^The author suggests that it is time to examine the 
"radicition environment" in which we live, rather than wait 

until dangers of particular radiations become apparent. 

by C. Maxwell-Cade ^ 

We are, from the moment of conception, bathed in 
a sea of electromagnetic waves. Some of these waves are 
benign, or even beneficial, while others are definitely 
harmful. Part of this radiation is natural and part is 
man-made. Natural radiation includes the light, radio¬ 
waves and cosmic rays from the sun, moon and stars; 
background radiation from the rocks, soil, water and 
atmosphere of our planets; and the internal radioactivity 
bf our own bodies. Man-made radiation, which forms an 
increasingly large proportion of the whole, includes radio 
and radar waves; radioactive fallout from nuclear processes 
fboth military and civil); and X-rays and other “hard” 
rkdiation used in therapy, scientific research and industry. 

We now know that even the most innocent-seeming 
>yaves may have unexpected and sometimes tragic biological 
effects, but we were slow to learn. X-rays seemed innocuous 
ehough at first; in the early days the cumulative nature of 
radiation damage to the human body was quite unknown, 
md many of the pioneer workers paid the price of 
ignorance. Radiographers working with the first low-voltage 
X-ray appliances developed radiation dermatitis, especially 
bf the arms and face. The lesions were slow to develop 
^d difficult to heal, and they left permanent scars. Much 
later, sometimes even as long as 50 years, some of the 
kcars turned to cancers. Not all the cancers were long- 
delayed, and 54 cases of skin cancer were reported in the 
first 16 years (1895-1911) of the use of roentgen rays, 
n It is obvious that we must be more or less immune 
to any kind of radiation which normally reaches us from 
Outer space, yet earthworms are killed by sunlight even 
y/hen kept damp and cool, and occasionally human children 
are born who are abnormally photosensitive and eventually 
die from the effects of sunlight. Moreover, sunlight can 
induce skin cancer as well as an attractive tan, and certain 
Hrugs have a strongly photosensitising effect, which makes 
it necessary for patients who are taking them to use a 
barrier cream against the enhanced action of ultraviolet 
rays. 
^ Supemovae (“new stars”) are rare astronomical events, 
but in recent years several writers have pointed out the 
dangers from a Type II supernova within a few tens of 
light years. Russian astronomers have suggested that the 
death of the giant reptiles during the Cretaceous Period, 
like the sudden proliferation of vegetation during the Car¬ 
boniferous, might both have been due to genetic changes 
induced by the intense nuclear radiations from near 
supernovae. There is, too, some suggestion of a connection 

iiiitittiiiiiiiiMiitniittiMMitiiiiiiriiMiiiiiitiiiMiiiiiiiiiiiiiitiiiiitiiiiitiiiiiitiiMiiiitiiiiiiiiiiiiiiiintitriiiiiiiittiiMntiiitiMniiii 

'^'T/ie author is chief research engineer (infra-red de¬ 
vices) and manager (medical physics) with Smith's 
Industries Ltd., U.K. The article is reproduced from 

"New Scientist" by arrangement. 
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between supernovae during historical times and plagues. 
Another effect, which I first pointed out in 1961, could be 
the complete disruption of radio communication and radar 
systems — which, so far as the human race is concerned, 
might produce second-order biological effects! 

For some years now, there have been occasional 
warnings about the possible dangers from high-intensity 
micro\vaves, such as are used in die distant early warning 
installations. It has been known for at least 25 years that 
powerful radio waves can literally cook an animal’s 
internal organs whilst externally it appears unharmed. There 
have also been many cases of severe optical inflammation, 
and even permanent blindness, resulting from the careless 
exposure of human eyes to strong microwaves. Much more 
recently it has been found that microwaves can apparently 
produce genetic changes resulting in the birth of mongoloid 
children, although no mechanism has yet been discovered 
for this effect. 

Within the past seven years there have been many 
reports concerning previously unnoticed effects of radio 
waves on animals. 

The Canadian National Research Council has used 
radio waves of 1.8cm wavelength in experiments to clear 
airfields of birds which might endanger aircraft. The report 
refers to “dramatic nervous system disturbances” produced 
in birds by microwave fields. At intensities of only 10 to 
30 milliwatts per sq. cm, chickens collapse within a few 
seconds, although apparently without permanent injury. 
Such fields are too weak for heating effects to be involved, 
and researchers in the department of physiology at the 
University of Ottawa are trying to elucidate the physio¬ 
logical mechanism. In 1960, Dr Swann at Rome Air Force 
Base (New York State) carried out experiments on Rhesus 
monkeys, irradiating their heads with weak 91 centi¬ 
metre waves. The animals died in about two minutes. In 
1966, Dr Susan Krobel at the University of Arkansas, 
found that rats were rendered “lethargic, irritable and 
more susceptible to seizures induced by noise or electric 
shock” when irradiated for prolonged periods with very 
weak (one to two milliwatts per sq. cm) radiation at 
wavelengths between 86 and 94cm. 

Even more strange is the discovery that different 
radiations acting simultaneously or in sequence can pro¬ 
duce effects which are different from those caused by 
either radiation alone. Research has been carried out in 
the United States on the feasibility of conditioning astro¬ 
nauts so as to give them increased resistance to the 
dangerous radiations encountered in outer space. Work 
carried out on dogs showed that exposure to controlled 
doses of microwaves protected the animals against the 
effects of X-rays. In one of these experiments, 34 dogs 
were given a heavy dose of X-rays, such as an astronaut 
might receive on the sunlit face of the moon, and 23 of 



Police traffice radars 
may help to keep 
death off the roads, 
but are they contri¬ 
buting to a hazard 

of another kind? 

them died with 15 days — a mortality of 68 per cent. 
I Six different dogs were conditioned with 10cm microwaves 

for continuous periods of from three to six hours before 
being given the same dose of X-rays. Only one of these 
six dogs died with 30 days of the exposure to X-rays. 
Later experiments showed that microwave conditioning, 
either before or together with exposure to X-rays, always 
lessened the harmful effects and sometimes appeared to 
confer complete protection to the dogs. 

But the interaction of man with his radiation environ¬ 
ment is not just a question of the presence of harmful 
waves: the absence of certain wavelengths can also be 
injurious. With radiation, as with food, both quality and 
quantity are important, and things which are beneficial or 
even vital in small quantities can be fatal in a larger 
dose. Savages, who may go for long intervals without 
food, sometimes die from the effects of excessive meat- 
eating when at last their hunting is successful. Others die 
from either ap overall shortage of food or a lack of pro¬ 
tective vitamins or mineral “trace” elements. The radia¬ 
tion equivalents of these nutritional diseases are not easy 
to define, but heavy doses of -any very short wavelengths 
are. fatal, and ill-health, if not death, will result from an 
insufficiency of visible light and also from lack of the 
near-infrared and near-ultraviolet rays. 

Various investigators have found that light entering 
the eyes of animals is directly concerned with stimulation 
of the pituitary and hypothalamus. By one of those strokes 
of serendipity which make scientific studies so rewarding 
in unexpected ways, Dr J. Sterne, a French toxicologist, 
discovered that the resistance of mice to poison is pro- 

I portional to the hours of daylight to which they are exposed, 
j His experiments, which occupied three years, involved the 

administration of an accurately standardised near-fatal dose 
of poison to 28,000 mice. The only variable which corre¬ 
lated with the proportion of mice dying with 24 hours of 
treatment was the length of day—the longer the day, the 
greater the proportion of survivors. 

We will not know whether “trace” wavelengths are 
essential to our well-being until extensive experiments 
have been carried out on animals in illuminated but elec- 

j tromagnetically shielded chambers. Studies already made of 
I bees and cociboaches confined in Faraday cages suggest 

that their oxygen consumption was reduced, so that there 
is possible a relationship between radio waves and basal 
metabolic rate. 

i Electromagnetic radiations are not the only kind of 
I waves to affect our health. Sound waves, which are 
' simply waves of alternate compression and decompression 

in the air, can be lethal. The human ear detects, as 
sound, vibrations between 16 per second (16Hz) and 
20,000 per second (20,OOOHz), Above 20,000Hz comes the 
region known as ultrasound, and below 16Hz is the region 
of infrasound. Sufficiently intense sound of any wavelength 
can be dangerous, but, on the other hand, a;bsence of 
sound, like any other form of sensory deprivation, can 
cause a general fall-off in efficiency. 

In the past decade various research centres have begun 
investigations of the biological effects of ultrasound. These 
waves have, of course, been used for many years for 
submarine detection, fish-finding, and the non-destructive 
testing of mechanical components and structures. Since 
the early 1950s, ultrasound has been widely used in medi¬ 

cine, both for diagnosis and for therapy. Just as happened 
with X-rays, however, the medical use of ultrasound 
became fairly widespread before any dangers were recog¬ 
nised. Today we know that not only can these waves 
cause tissue destruction when sufficiently intense (an effect 
which is usefully exploited in surgery), but that much 
weaker concentrations can still produce metabolic and 
genetic changes which may not reveal their presence for a 
long time but can eventually have serious consequences. 

At present, the hazards due to sound or ultrasound 
have not been thoroughly investigated. Yet the risks may 
sometimes be serious, at least for people working in high 
noise-levels for prolonged periods, and to those subjected 
so sonic bangs from aircraft. It is fairly well-known that 
protracted exposure to loud noises can produce both deaf¬ 
ness and nervous disorders, but it is only very recently 
that experiments on animals have shown that mutilated 
children may be bom as a result of the mother being 
exposed to sonic bangs during pregnancy. 

Tnfrasound is the latest part of the sonic spectrum to 
be studied. Beginning from an -accidental observation of 
vibration-induced sickness, the French National Centre for 
Scientific Research has developed an “infrasonic death- 
ray.” Working at very low frequencies, it causes the organs 
of the body to resonate and to rub against each ofiier, 
and even at relatively low power-levels it makes victims 
seriously ill. Seven hertz has been established as the most 
potent frequency, although the whole subject of infrasound 
is still in its infancy. 

The ancient Egyptians worshipped the sun as the life 
giver, and there are several senses in which they were 
right. To mention two obvious examples, there is the 
part played by radiation in providing the necessary energy 
for the building up of complex organic substances from 
the inorganic atmosphere of a primeval planet, and there 
is the process of photosynthesis by which plants use the 
energy of sunlight to build up their own tissues and 
ultimately, through the food-chain, to nourish animals 
and man. On the other hand, space research has shown 
that the solar radiation — when undiminished by the 
absorption of the earth’s atmosphere — can readily be 
lethal, and there is some evidence that supernovae can be 
a factor in epidemic diseases, as well as a possible major 
inffuence upon evolution. There is at least one sense in 
which our lives are influenced by the stars, even though 
w-e have freed ourselves from the superstition of astrology! 

It is becoming clear that man today, as a result both 
of his exploration of new environments in space and of 
his technological command of a rapidly widening spec¬ 
trum of radiation, is exposing himself increasingly to 
dangers which are rarely understood and often unsuspect¬ 
ed. Moreover, the experiences of men in orbit, and a 
number of recent biological observations, have shown that 
the mammalian brain can respond directly to a variety 
of magnetic and electromagnetic stimuli with subjective 
effects which vary 'from conscious awareness of illusion 
or hallucination to states bordering upon the so-called 
“transcendental experiences” induced by drugs or religious 
ecstasy. No directly relevant, but similar enough to be 
borne in mind, are the new arts of electrosleep and elec- 
tronaicosis (electrical induction of sleep and of anaes- 

(Continued on page 177) 
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If you haven’t got 

a microscope you won' 

see all the improvements 

in our 6CM5 valve. can’t 
rnissthebig 

improvement 

performance 

The brand new Beam Plate considerably 
reduces screen current and consequently 
operating temperature. Also, we’ve cut 

electrolysis in the stem and seal area by 

introducing a button stem which again 
reduces operating temperature. The new 

cementless base construction eliminates 

cracks in the seal area. New techniques 

of assembly under a microscope have 
made possible improvements in grid loca¬ 
tion which helps stabilise screen current. 

A new 'Coiled Hairpin’ heater minimises 
heater-cathode shorts. 

Small changes? AWV Valves work better 
and live longer because of them. 

AMALGAMATED WIRELESS VALVE COMPANY PTY. LTD. 

ELECTRONICS Australia, July, 1969 



Australia Should Provide N.Z. Radio Programs 
Before anybody starts getting hot under the collar about 
the proposition posed above, we hasten to explain that it 
was made in 1926, when conditions were very different to 
what they are today. The suggestion was made in an 
(editorial in "Wireless Weekly", from which "Electronics 
Australia" eventually evolved, and is reproduced here for 

historically minded readers. 

During the past week or two, 
there have appeared in the daily 

Press paragraphs relating to the possi¬ 
bility of arranging for the co-operation 
of the Australian broadcasting stations 
to provide entertainment for broadcast 
listeners in New Zealand, and it is 
stated that Mr W. R. Blow, represen¬ 
tative of the New Zealand Govern¬ 
ment in Sydney, is supporting the pro¬ 
posal. It has been suggested to the 
New Zealand Government that nego¬ 
tiations be opened up with a view to 
arranging a special weekly program, to 
be broadcast from Sydney, picked 
up by the New 2^aland stations, and 
re-broadcast throughout the 
Dominion. 

Some months ago the New Zealand 
Broadcasting Company was established 
in the Dominion, and it was decided to 
install four 500. watt stations, one in 
each of the principal cities. The first of 
these stations was erected at the Ex¬ 
hibition at Dunedin, and many of the 
broadcasts from there were received 
by listeners-in situated in Australia. 
Since the establishment of this sta¬ 
tion, a great deal of controversy has 
been carried on in the Press of New 
Zealand, and if the published an¬ 
nouncements are to be believed, then 
quite a number of New Zealand broad¬ 
cast listeners are dissatisfied with 
the present arrangement, although, of 
course, it must be realised that there 

has been scarcely time yet to offer an 
authoritative opinion as to whether 
the scheme laid down in the Dominion 
is the best that could have been de¬ 
vised. 

At the present time the bulk of the 
radio audience across the Tasman de¬ 
pends upon the Australian stations 
for its broadcast entertainment, and 
practically the whole of the radio col¬ 
umns of the daily papers and the 
broadcasting items published in the 
two technical journals deal with Aus¬ 
tralian broadcasting stations. Some 
idea of the interest that is taken in 
New Zealand in our stations may be 
gained from a letter published recently 
in a Christchurch paper protesting em¬ 
phatically against the Ddylight Sav¬ 
ing Bill, on the ground that if it be¬ 
comes law, the Australian stations will 
not commence their evening programs 
till 10.30 p.m.. New Zealand time, 
during the summer, instead of 9.30 
p.m., as at present. There can be no 
doubt that practically all the valve 
sets in the Dominion are timed in 
every night to Australian stations, 
although the $3 licence fee which is 
paid in each case is primarily in¬ 
tended for the New Zealand Broad¬ 
casting Company. 

Under normal conditions, even a one 
valve set is capable of receiving the 
high power Australian stations very 
well. The position is different, how¬ 

ever, with regard to crystal sets, and 
the owners of these stand in a most 
unfortunate position wihen coimpared 
to those people who have valve sets, 
since they are necessarily limited to 
whatever is broadcast from their 
local station. While the musical and 
artistic talent available in New Zealand 
rnay be of a high standard, still it is 
limited, of course, by the size of the 
country, and its comparative isolation. 
Under these circumstances, therefore, 
provided whatever technical difficulties 
may lie in the way can be overcome, 
the re-broadcasting pf Australian pro¬ 
grams will bring within the scope of 
the crystal enthusiasts far better pro¬ 
grams than they could otherwise 
obtain. 

There is an important factor which 
must be taken into account in this 
matter, and that is the differences in 
time between the two countries. New 
Zealand is one and a half hours ahead 
of Sydney, so that in order to com¬ 
mence a program at 8 p.m.. Dominion 
time, the Sydney station would have 
to commen'ce its transmission at 6.30 
p.m. Naturally this would involve a 
considerable amount of extra expense, 
and obviousdy this would have to be 
borne by somebody other than our 
local broadcasting station. 

Provided, therefore, that some 
mutually satisfactory financial arrange¬ 
ment could be made between Australia 
and New Zealand, and that no incon¬ 
venience is suffered by Ausitralian 
broadcast listeners, we see no reason 
why this question of broadcasting 
special programs to New Zealand 
should not be taken up without delay, 
and it is to be hoped that the New 
Zealand Government will give official 
recogmtion to the Australian stations, 
and at the same time increase the 
popularity of broadcasting in the 
Dominion. Q 
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British computer engineers and sc ientsts working on methods of 

enlarging the capacity of computers have developed an inexpensive 

and versatile storage system using standard photographic techniques. 

Once data has been recorded on a photographic master it can be 

readily reproduced to make a series of identical data stores. 

by G. G. Scarrott 

Manager, Advanced Research and 

Development Division. International 

Computers Limited 

To prevent disturbance to the 
components of the optical store, 
they are mounted in a tetrahed¬ 
ral framework with anti-vibrat¬ 
ion inountings, as illustrated. 

The volume of useful work a 
modern computer can perform depends 
as much on its software as on its 
hardware. Several independent and un¬ 
related johs can be performed all at 
the same time on the larger machines 
and control over these tasks to pre¬ 
vent them from interfering with each 
other is exercised by supervisory pro¬ 
grams held permanently within the 
computer. 

Software is the term used to de¬ 
scribe the lists of instructions (pro¬ 
grams) that must be stored within the 
computer to tell it what specific action 
to take in any given circumstances. 
The hardware is the computer itself 
and its peripheral equipment. 

The recent development of multi¬ 
access, supervisory programs enables 
several different users at remote points 
to communicate directly with the same 
computer to give it information, ask 
it to retrieve data previously supplied, 
or perform specific calculations. To be 
employed in such a manner not only 
must the computer have a central pro¬ 
cessor that can manipulate data 
rapidly, it must also be able to store 
vast quantities of data to which access 
can be obtained reasonably quickly— 
in computer terms that means within 
a few microseconds. 

More than one miillion logical 
oiperations can be performed each 
second by the central processor of a 
large modern electronic computer, so 
no problem exists now in sheer data 
manipulating. Where problems do arise 
is in the provision of sufficient storage 
capacity from which data can be re¬ 
trieved rapidly. 

In a crude sense information needed 
by a computer can be classified as 
variable or fiixed. The programs detail¬ 
ing the particular jobs to be under¬ 
taken 'and the data on which they 
operate are variable, while the super¬ 
visory programs and other operatiing 
information used to control the com¬ 
puter installation may be regarded as 
unchanging, or fixed. 

Supervisory programs and other . 
fixed information required for 
immediate use have to be held in a 
computer’s main core store which de¬ 
pends on the magnetisation of small 
“cores” of ferrite material. Core stores 
are expensive and, therefore, usually 
only limited data storage capacity is 
available for such information. 
Furthermore, core stores were designed 
primarily for handling variable infor¬ 
mation and possess qualities that are 
primarily for handling variable infor¬ 
mation. For instance, information can 
be written into a core store as rapidly 
as it can be read. But fixed infor¬ 
mation need only be retrieved rapidly 

— writing speed is not critical. So 
computer engineers are searching now 
for new techniques of storing fixed in¬ 
formation en masse which dispense 
with some of the expensiive facilities 
of conventional computer stores. 

A secondary though no less import¬ 
ant reason for trying to get a new 
type of store for fixed information is 
the desirability of having on-call other 
software such as compilers. These 
translate programs written in different 
languages into the special coded in¬ 
structions required by the machine. 
Standardised information handling pro¬ 
cedures such as data sorting and 
editing routines come into the same 
category. At present this solftware is 
loaded into a computer, often on mag-^ 
netic tape, the relevant sections being 
transferred to the core store when 
required, but it would be far better 
if this software were immediately avail¬ 
able within the machine at all times. 

Strictly speaking, the fixed informa¬ 
tion is slightly variable since the sys¬ 
tem programs need occasionally to be 
corrected as errors and omissions are 
discovered. However, it is common 
practice in up-to-date system designs 
to make all accesses to stores via an 
indirect path, using a directory. In 
such systems, corrections to fixed in¬ 
formation can be put in an ordinary 
store with full writing facilities by 
modifying the directory. With this 
method of updating fixed information 
it is possible to minimise the incon¬ 
venience of using a mass store with 
poor writing facilities. 

The general requirement, therefore, 
is for a means of storing vast quan¬ 
tities of fixed information at low cost. 
The rate at which fixed information 
can be recorded in the store is not 
important, but access speed is. More¬ 
over, fixed information must be re¬ 
trieved at random and as rapidly as 
with a conventional computer store— 
that is within 2 to 3 microseconds. 

Scientists and engineers at Interna¬ 
tional Computers Ltd.’s Advance Re¬ 
search and Development Division, at 
Stevenage, near London, have been 
working on this problem and one of 
the experimental devices they have 
produced is an optical information 
store. Photo-optical methods are at¬ 
tractive for this purpose because in¬ 
formation stored on plate or film can 
be easily and accurately reproduced 
by simple, reliable and cheap tech¬ 
niques that already exist. To achieve 
the necessary speed of response ob¬ 
viously the data must be handled elec¬ 
tronically and the current research at 
I.C.L. is trying to combine the best 
features of optics -and electronics in 
a new type of store. The store has been 
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designed specifically to provide a cheap 
way of holding permanent informa¬ 
tion to which access is required rapidly, 
but which seldom changes. 

The research model of the store 
constructed to try out the idea can 
accommodate 65,000 computer words. 
A computer handles information in 

j smsail groups known as “words,” each 
i word comprising a specified num^ber 

of binary digits (bits), that is, the 
figures 0 or 1. The word length 

: chosen for the optical store is 68 
I bits. It is envisatged that 50 of these 

bits would be used for data with up 
to 18 available, if necessary, for check¬ 
ing purposes. Access time to a word 
is expected to be 2 microseconds— 

, all 68 bits being retrieved simultan- 
j eously. 

The optical store has a cathode ray 
tube, a minifying lens, a mirror tunnel, 
a projection lens and a photo-electric 
cell assembly. The data are stored a 
a pattern of black and white areas on 
a circular glass photographic plate 
lOin diameter. 

A spot of light appearing on the 
: screen of the cathode ray tube 

focused by the minifying lens in the 
plane of the aperture of the mir’ 
tunnel. This turmel consists of four 
mirrors arranged in the form of a 
^uare with their reflecting surfaces 
inwards. The tunnel is 14in long wfith 
sides 0.7in wide. It produces a pattern 
of light spots from the one spot gen¬ 
erated by the cathode ray tube, acting 
as a kaleidoscope. The internal reflec¬ 
tions of the single spot withlin the 
tunnel make a multiple array at its 
exit. This image is then focused on 
to a photographic plate by the pro¬ 
jection lens. 

Within the lOin diameter target area 
of the experimental store a pattern 
of 69 light spots is generated from the 
single spot on the cathode ray tube. 
If the position of the spot on the 
screen of the tube is changed, the 
positions of all the spots on the photo¬ 
graphic plate also change. In effect 
the area covered by the screen of the 
cathode ray tube is reproduced as 69 
one-inch squares on the photographic 
plate. One of the 69 one-inch squares 
is used for control purposes leaving 
68 avail 1 able for data. 

The spot on the cathode ray tube 
screen can be projected at 256 posi¬ 
tions across and the same number 
vertkally, so it can be shown at any 
one of 65,536 (256 x 256) different 
positions on the face of the tube. 
Similarly, the spots projected in each 
of the 69 one-inch squares on the 
photographic plate can occupy any of 

i 65,536 separate positions witbiin each 
square. 

Data are read from the store in the 

Example of multiple images produced from a single object viewed 
through the mirror tunnel. 

following manner. Assume that a 
photographic plate containing fixed 
data is fitted in the store. The data 
will be recorded as clear or opaque 
areas in each of the 65,(X)0 or so 
possible positions in each of the 69 
one-inch squares on the plate. Behind 
each one-inch square area is a sensitive 
photo-electric detector cell. To read a 
specific computer word, a spot of light 
is placed on the screen of the cathode 
ray tube at the relevant position. As 
a result 69 spots of liglht will be pro¬ 
jected in the corresponding positions 
on all 69 one-inch squares on the 
photographiic plate. Where these spots 
fall on clear areas in the photographic 
emulsion the light will be transmitted 
through the plate and be detected by 
the photo-electric cell situated behind 
that particular one-inch square. As a 
result the cell will issue an electric 
Signal Conversely, where the spot df 
light falls on an opaque area, no signal 
will issue from the corresponding cell. 
Hence, the projected light spots inter¬ 
rogate a specific location in all 69 
areas of the photographic plate simul¬ 
taneously and the signals from all 69 
photocells will be converted into the 
69 bits (68 data bits plus one control 
bit) of the complete word stored at 
that location. 

One of the problems that had to be 
solved to enable the machine to work 
at all was how to place the interro¬ 
gating spot on the screen of the 
cathode ray tube at an accurate loca¬ 
tion (or address) relative to the 
remainder of the optical system. This 
is achieved by means of a digital servo 
system. A cylindrical mirror aligned 
along one axis reflects light from the 
cathode ray tube spot on to a digitally 
coded scale. In this manner the exact 
position of the spot, expressed digitally, 
along one axis iis obtained. A similar 
optical system is used to detect the 
position of the spot along the other 
axis. The actual co-ordinate position 
of the spot is then compared with the 
position commanded and control volt¬ 
ages applied to the cathode ray tube 

to move the spot to the correct position 
and maintain it there. 

Besides being precise, this control 
system enables any cathode ray tube 
of the correct type to be fitted to the 
optical store because the accuracy ol 
spot placing does not depend on the 
characteristics of a particular tube. 

The technique used to produce a 
master photographic plate for the 
optical store is akin to reading except 
that a special shutter medhanism 
required. This shutter will expose only 
a single one-inch square of the plate 
at a time. To prepare a plate the 
shutter is set to expose the required 
one-inch square and the spot on the 
cathode ray tube is controlled to stay 
where binary 0 is to be recorded at 
each of the 65,000 positions on the 
screen. In such positions the film, 
when developed, will be opaque. When 
binary 1 is to be recorded the position 
is left unexposed and the correspond¬ 
ing area on the film after development 
will be transparent. 

The entire data recording sequence 
will be controlled by computer and 
to record bits in all 65,000 positions 
in all 69 one-inch squares is estimated 
to take about one hour. Once a master 
photographic plate has been made, 
however, duplicate plates can be pro¬ 
duced in quantity quite simply by 
normal photographic methods. 

The store has been designed so that 
the photographic plates can be quickly 
and easily changed. In fact, one of 
the major desi^ requirements is that 
the photographic data plates be inter¬ 
changeable between stores. 

To avoid temperature changes and 
vibration affecting operation the optical 
elements of the store are fixed in a 
tetrahedral framework of struts which 
is supported on three low-frequency 
anti-vibration mountings. Optical dis¬ 
tortion is overcome by holding the 
mirror tunnel vertically with the 
cathode ray tube below and the photo 
graphic data plate above. tS 
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Approach to the Original 

^'Natural Sound" 

Tone ARMS 

AT. 1901 
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 

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. 

A.T. 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 

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 Tech¬ 
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 

A.T.-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 
grams. 

List Price: $8.50 

A.T.-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 
db at 1 kHz. Output votlage: 5 mV 
at 1 kHz. 5 cm./sec. r.m.s. Load: 50 
K. Tracking force 0.5-2.5 grams. 

List Price: $13.95 

ALSO AVAILABLE 
A.T. 21S DM type Stereo, low 
tracking (spherical stylus) $11.50 

A.T. 21X (elliptical stylus) $26.90 
A.T. 35S (spherical stylus) $30.95 
A.T. 35X (elliptical stylus) $41.95 

[DfflaQa-TrgsGOQQQaa 
Distributed by: jacoby, mitchell & co. pty. ltd. 

469-475 Kent Street, Sydney. 26-2651 

MELBOURNE 
30-2491/2 

ADELAIDE 
53-6117 

BRISBANE 
2-6467 

EA/769! 

Jacoby, Mitchell & Co. Pty. Ltd. 
469-475 Kent St., Sydney, N.S.W., 2000. 

Please send me information on Audio Technica 
Products and nearest Audio Technica Retailer. 

NAME.. 

ADDRESS.. 

POSTCODE. 

JM/18{A)69 
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Electronic Oil Chonge Indicator 

An electrolytic cell, developed in the U.S.A., allows the time 
for a car oil change to be computed accurately. The idea is 

outlined in this article by J.B. Dance, M.Sc. 

Motorists are advised by car 
manufacturers to change their engine 
oil each time they complete a certain 
mileage, since the oil will then be 
polluted and the additives used up to 
such an extent that the oil is no longer 
able to lubricate the engine efficiently. 
However, the distance travelled is not 
the only factor which determines the 
time at which oil should be changed. 
In particular, the number of times the 
engine is started from cold is impor¬ 
tant and, in the case of cars wMch 
are not used a great deal, the time 
for which the oil has been in the 
engine should be taken into account. 

In an attempt to take all these fac¬ 
tors into consideration, the Bissett- 
Berman Corporation of Santa Monica, 
California, has designed a circuit 
which computes the time when an oil 
change is due and indicates this by 
means of lamps, one of which oper¬ 
ates when the engine is being started. 

The basic circuit shown in the dia¬ 
gram is designed around a special 
electrolytic ceil (E) which functions 
purely as a timing device. A new cell 
of this type contains a predetermined 
amount of a platable material deposited 
on its anode. When a current passes 
through the cell, this material is grad¬ 
ually dissolved from the anode and is 
deposited at the cathode; the rate at 

which this occurs is accurately propor¬ 
tional to the current passing. When all 
of this material has been removed, the 
potential difference across the cell rises 
from a few millivolts to about one volt. 

In the circuit the connection marked 
“Time” is always connected to the + 
12 volt supply, no matter whether 
the car is being used or not. The 
potential at point A is only about 1.5 
volts and this drives a very small cur¬ 
rent through R3 and through the cell. 
This small current enables the cell F 
to account for the total time the oil 
has been in the car. The second con¬ 
nection (marked “Run”) is connected 
to the +12 volt supply only when the 
engine is rimning — or, to be precise, 
when the ignition key is turned. This 
results in a much larger current flow¬ 
ing through the cell E during the time 
the engine is being used. 

The third connection (marked 
“Start”) is connected to the +12 volt 
supply only during the time the starter 
switch is operated, but the current is 
much larger than either of the other 
currents, since R5 is much smaller 
than R4 or R3. Thus the electrolytic 
cell can be use dto add the various cur¬ 
rents. taking into account the relative 
importance of each factor. 

When an oil change is not yet re¬ 
quired, the voltage across the cell E 

The basic circuit 
of the oil change 
indicator using the 
special electrolytic 

cell. 

is very small. The base current flowing 
in TRl will therefore be small. When 
the starting switch is operated, this 
transistor passes a negligible current, 
but a current flows through the indi¬ 
cator lamps LI and L2. Only L2 will 
light, since it has a higher filament 
resistance than LI. 

When an oil change is due, the volt¬ 
age across the cell E rises and pro¬ 
duces a base current in TRl. If the 
starting switch is now operated, TRl 
conducts and LI is illuminated, L2 
being short-circuited by the conducting 
transistor. A suitable indication is thus 
provided. When the oil change has 
been carried out, the connections of 
the electrolytic cell should be reversed 
so that the platable material is again 
on the anode and the cell can be used 
again. If LI bums out. L2 will not 
light at any time showing the system re¬ 
quires attention. 

The type of electrolytic cell em¬ 
ployed can be chosen according to the 
type of car and the type of oil used. 
If, for example, a long life oil is 
employed, a cell with a relatively large 
amount of the platable rnaterial should 
be UvSed so that the oil change will 
not be indicated so early as with the 
type of cell used with ordinary oils. 

It is interesting to note that elec¬ 
trolytic cells of this type have a wide 
range of other applications, for ex¬ 
ample in long delay timers and in very 
low frequency oscillators (giving a few 
oscillations per year). (“Radio Con¬ 
structor,” March, 1969.) Q 
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Gauge checks crankshafts 
The world’s largest automatic gauge 

—tall as a two-story house—is being 
used to check 57 critical dimensions of 
automotive crankshafts and pinpoint 
flaws to tolerances as small as plus or 
minus 0.0005 inch. The machine, made 
by RCA, has been put into operation 
by a major U.S. car manufacturer. It 
can handle 200 crankshafts an hour 
and is capable of being incorporated 
into computer-controlled, fully auto¬ 
mated production systems that the 
industry might develop in the future. 
It will accept either of two sizes of 
crankshafts, which are fed automati¬ 
cally to it at random. The gauge 
automatically colour codes each 
measuring point to indicate whether 
the dimension is acceptable, oversize, 
or undersize. (“Electronic Age,” Winter 
1968/69.) H 

BLBCTRONICS Australia, July, 1969 

A 

27 



V 

There are 5 really superb cartridges 
in the world; 
one of these, the 
SIANfOM 6S1Ei,has. 
The best trackability. 
The smoothest frequency response. 
The best channel separation. 
The lightest weight. 
The lowest price.. . $60-00 
Here's more proof of STANTON superiority. 

TRADE AND WHOLESALE^ENQUIRIES INVITED 

226 Hay Street, SUBIACO, WEST. AUSTR,4LIA. 6008. Phone 81 2930 

The Review of the Stanton 68IEE in the 
December 1968 issue of'‘Audio Magazine” 
included the following statements:— 
“The 68rs low-mass stylus assembly is 
probably responsible for the cartridge’s 
superb tracking performance at such low 
forces as I gram.” 
“We found that the Stanton 68IEE tracked 
some previously “unplayable” records.” 
“The Stanton 68IEE is certainly a smooth 
one, too. Its frequency response shows a 
wide-range response that is free of peaks. 
Even the usual high-frequency resonant peak 
is well damped. Response measured within 
±2dB through the 20 Hz to 20 kHz range.” 
“Average separation at I kHz measured 
30 dB.” “This is the best channel separation 
figure at this frequency that we've measured 
over the years.” 
“The 68IEE is not at all susceptible to hum 
pick-up.” 
“The Stanton 68IEE was a pleasure to listen 
through. It brought new life to some old 
favorites, performed marvellously well with 
new, bright stereo releases, eliminated the 

“fuzz” that accompanied some of the heavily 
cut records.” 
“High frequencies, as produced by brush work 
on cymbals, for example, exhibited a realistic 
airiness with the Stanton 68IEE. Lows and 
middles were equally natural, without any 
noticeable favouring of particular 
frequencies. The stereo effect was 
pronounced.” 
“There are many things that measurements 
cannot reveal, of course. For example, one 
has to listen to determine the degree of 
coloration produced by a transducer. The 
Stanton 68IEE is, a neutral-sounding stereo 
cartridge, the type of sound we favour, 
frankly. Discs sound absolutely great when 
the source material is good and the stereo 
playback equipment is excellent.” 
“The 68IEE stands among the top few 
cartridges on the market.” 
No matter what cartridge you are using, you 
will find that the.Stanton 68IEE will make a 
definite improvement to your stereo system. 
If you are buying your first cartridge, choose 
the best first. It’s cheaper in the long run. 
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COMPUTERS FASHION ASPHERIC 

AND OTHER LENSES 

In Q basement in the heart of Leicester^ England, optical 
engieers are commissioning a machine, little bigger than a 
kitchen table, which is costing around £20,000 to assemble. 
It has a diamond cutter controlled by punched tape that 
shapes discs of glass, with the ease of a lathe turning free- 
cutting steel, to accuracies that would stretch the jig 

borer's art. 

Optical lenses are normally ground, 
for their surfaces are usually spherical 
in shape, a contour that is fairly easy 
to achieve accurately for it tends to 
be self-generating under the action of 
the polishing head. But there is a 
growing demand for lenses of much 
more complex contour; aspheric lenses, 
as they are called, now being used in 
zoom lenses, TV camera optics and 
the equipment used in mass radio¬ 
graphy. 

The diamond point generator is the 
latest attempt by Rank Precision In¬ 
dustries to bring advanced methods of 
production engineering to bear on a 
craft problem. 

The value of non-spherical lenses 
has been appreciated for well over 
three centuries, since Descartes des¬ 
cribed a lens design that used an 
elliptical surface to avoid some of the 
aberrations of the spherical lens. To 
quote Gordon Cook, Rank’s manager 
of optical research and development, 
“Spherical surfaces can never be per¬ 
fect, but aspherics can.” 

Bui glass is a difficult substance to 
work. It can be moulded, of course, 
but not with the precision required for 
lenses of photographic quality. A 
camera lens, for example, must be 
within 10 millionths of an inch of a 
true sphere. 

Little progress was made toward a 
production technique for reproducing 
aspheric surfaces until Bernard! 
Schmidt, in the 1930s, proposed a lens 
design using an aspheric corrector 
plate to minimise the area of lens 
surface needed for relatively large 
apertures and angles of field. His de¬ 
sign has since proved immensely valu¬ 
able to astronomers. 

Schmidt also proposed a technique 
for reproducing an accurate aspheric 
surface in a flat plate of glass. He 
cemented the glass to a drum, from 
which he pumped out the air, causing 
the glass to depress by a few hundreths 
of an inch. He then ground and 
polished the distorted plate to a 
shallow spherical surface. Once re¬ 
leased from the drum the glass plate 
took on an aspheric shape on one side. 

But Schmidt’s method was costly 
and, to quote Mr Cook, “the thought 
of producing 50 a week was just stark, 
staring mad.” 

The Taylor Hobson company, as it 

was then called, set out to develop a 
machine that would sculpt glass to a 
pattern. The generator now being com¬ 
missioned is the third and most 
advanced of a series on which work 
began just before World War II. It 
brings Rank to the point “where we 
can now use aspherics wherever econo¬ 
mics allow.” It costs only about twice 
as much to machine an aspheric lens 
as to grind a spherical lens of similar 
specification. 

Like its two predecessors, this gene¬ 
rator is the brain-child of Mr G. O. R. 
Rawstron, who manages the lens 
department at Leicester. It can take a 
lens blank of optical glass up to 8 
inches across, costing upwards of £100, 
and turn it into a lens worth a great 
deal more. 

The machine has two basic motions, 
one of which drives the single-point 
diamond across the blank to turn a 
spherical surface, taking cuts of up 
to 10 thousandths of an inch. The 
other motion superimposes the asphe- 
ricity by moving the lens itseT. 

This movement is controlled by in¬ 
struction on a punched tape, each hole 
in the tape moving the lens in incre¬ 
ments of about a quarter of a wave¬ 
length of light. 

Six feet of concrete founded on blue 
clay insulate this “machine tool” from 
external vibrations. 

Still more costly, however, is the 
facility adjoining the generator, for 
testing the lens. “We can’t do as the 
car maker does—rely on the customer 
to test the product,” points out Mr 
J. A. Stafford, director of research and 
development co-ordination for Rank 
Precision Industries. “We have to pro¬ 
vide a 100,000 ‘optical transfer func¬ 
tion’ facility, where the lens response 
to light waves is analysed in a way 
analogous to the response of an audio 
amplifier and loudspeaker to sound 
waves. Tests on a zoom lens for a 
colour TV camera may well take a day 
and involve 90 set-ups on the SIRA- 
Beck Eros IV apparatus Rank has 
recently installed.” 

Rank estimates its present output 
of aspheric lenses rather vaguely i 
“tens per week.” Even with the new 
generator and test gear the chance 
are, thinks Mr Stafford, “they’ll cost 
more” than spherical lenses, “so we 
won’t use them if we don’t need to.” 

You could take an existing design 

for a lens and improve it by using 
aspherics, says Cook, “but that’s not 
where we see the advantage.” 
Computer design could probably i 
prove the lens anyway, and this is the 
area into which much of his research 
and development effort is going. He 
already has a computer program for 
the automatic design of lenses of fixed 
focal length, and is perfecting another 
for zoom lenses. 

This program. Cook believes, will 
“quite possibly boost the demand for 
zoom lenses using aspherics.” He is 
also at work on the design of an 
“entirely new” zoom lens, exploiting 
aspherics in combination with a grow¬ 
ing expertise in vacuum depositing 
optical coatings in very large numbers 
of layers. 

Rank marketed the first zoom lens 
with aspheric surfaces in 1958. This 
was the Varatol 3 zoom lens for TV 
outside broadcasts, where the aspheric 
surface greatly simplifies the design. 
Another application lies in the relay 
optics for TV cameras, where aspherics 
allowed the designers to produce a 
lens with a relative aperture of fO.6. 
Wide-aperture lenses for recording 
from an oscilloscope and TV projec¬ 
tion systems for large-screen displays 
are among the lens systems which now 
incorporate aspherics. 

Applications for much bigger 
aspheric lenses than anything Rank can 
fashion have been mooted, particularly 
by American scientists, who have ideas 
for “massive optics” in space obser¬ 
vatories and aerial and space recon¬ 
naissance, and in such apparatus as 
bubble chamber cameras and flight 
simulators. Lenses which were feet 
rather than inches across would be 
needed for some of these proposals. 
But “I find it hard to take seriously 
the need for aspherics much bigger 
than we can machine,” concludes Mr 
Stafford. (“Financial Times,” 25/4/69.) 
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Television zoom lenses 
An order for $1 million worth of the 

latest Rank Taylor Hobson zoom lenses 
has been placed by RCA, who will put 
them into high-class television cameras. 
The new zoom lens, although no bigger 
than the present standard zoom lens, 
can get closer to the scene than ever 
before without sacrificing any of the 
long-shot capability. It can get so 
close, optically speaking, that it can 
fill a whole screen with one human 
eye. (See “Electronics Australia,” April, 
1969 page 33.) 

The lens could be used by drama 
producers for closer-than-close shots. 
It can help educational television, giv¬ 
ing larger-than-life illustrations of bio¬ 
logical specimens or any object which 
would be held close to an eye to see 
the fine detail. This could saye money 
by avoiding the need for drawings. 
(“BBC London Letter.”) B 
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Radiography certifies 
tiny electronic parts 
onlelstar 

jjji- 

The thousands of parts in Telstar must perform perfectly, 
including soiid tantalum capacitors shown in the 
radiograph reproduced here. These capacitors were 
radiographed on Kodak film to show whether their 
anodes were positioned and plotted properly, and to 
search for stray solder globules. 
The uses of radiography in industry are practically 
endless. Castings and welds can be inspected for 
soundness. Even sealed internal assemblies can be 
inspected. For quality control of the smallest capacitor or 
largest transformer radiography can save you time and 
money and help you build a reputation for quality. 
Kodak’s outstanding range of industrial x-ray films 
includes general-purpose films; fine-grain films for 
highest quality production radiography, as well as for 
extra critical radiography; also single-coated films for 
maximum detail under high magnification. 
Ask your Kodak technical sales representative for 
further information or write to: 

Radiography Markets Division, 
KODAK (Australasia) PTY. LTD. 
Branches in all States. 

K.1986 
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PRICE DISPLAY SYSTEM 

FOR STOCK EXCHANGE 

The potential benefits of a price display system as opposed 
to the traditional method of price dissemination are out¬ 
lined in this article by R. Holliday, Communications Man¬ 

ager of the London Stock Exchange. 

The London Stock Exchange will 
soon start commissioning a completely 
new system for the display of market 
prices by closed circuit television at 
a cost in the region of £200,000. The 
system, initially available only to mem¬ 
bers, will shortly after the opening date 
be available to the press, banks, 
finance houses and other financial in¬ 
stitutions. 

It is envisaged that on the opening 
date some 800 22-channel receivers 
will be in use in over 140 different 
locations. There is no real limit, as¬ 
suming that the Post Office is able to 
serve all the buildings concerned with 
the necessary 
nections. 

coaxial cable con¬ 

At present each member firm 
employs male clerks known as “blue 
buttons.” They collect the prices from 
jobbers on the floor of the Exchange, 
and these are reported back to ffie 
individual firm. 

A few years ago it was thought that 
an integrated electronic method for the 
dissemination of prices could be effic¬ 
iently run and could show saving to 
member firms over the old methods. 
To this end, a committee was formed 
to look at the technical and cost impli¬ 
cations of the methods currently avail¬ 
able. The method finally chosen was a 
computer based digital-to-video con¬ 
version system, with coaxial cable dis¬ 
tribution at radio frequencies and tele¬ 
vision receivers for the display of the 
information. 

Ferranti Ltd. was awarded the con¬ 
tract for the digital to video conver¬ 
sion equipment and the Argus proces 
sor, and Standard Telephones and 
Cables Ltd. the contract to supply the 
special 22-channel receivers and asso¬ 
ciated tuners, and install the local 
internal distribution. 

The new system will considerably 
streamline price dissemination. A list 
of 700 of the most active stocks has 
been prepared and broken down into 
suitable quantities for allocation to the 
various channels. In addition there 
will be two “feature” channels for the 
display of the prices of stocks not 
normally shown but warranting a place 
due to some special interest. 

Also, there will be two “news” 
channels which will give a precis of 
any company news or announcements 
which could affect share prices. There 
will also be a news flash in large 
characters across the bottom of each 
price channel so that a subscriber’s 
attention may be drawn to any specific 
points on the news channel. 

Subscribers to the new service will 

be using the most-up-to-date system 
of its kind in the world, with finger¬ 
tip control of a wealth of up-to-the- 
minute information on the state of the 
market and news from companies as 
soon as it is received. 

Data input to the system from the 
market floor is by means of a Honey¬ 
well keyboard, and each stock is identi¬ 
fied using a four-character alpha¬ 
numeric code. Each key depression 
generates an eight-bit code. Associated 
with each keyboard is a monitor so 
that the current new-line information 
may be read out of the central pro¬ 
cessor. 

On receipt of the desired code from 
the keyboard operator, the central pro¬ 
cessor displays the corresponding cur¬ 
rent line on the operator’s monitor. 
The operator then keys in the latest 
price, which immediately appears on 

* GPO LINES 

i STC LOCAL WIRING 

ternal addressing of all stored informa¬ 
tion, controls formatting of individual 
lines on stock channels, and controls 
location and transfer or deletion of 
complete messages on mews channels. 
A copy of all transactions is made on 
punched paper tape. 

Of the 30 channels available from 
the magnetic drum store, 20 are used 
for display on the TV receivers, made 
up of 16 price channels, two news 
channels and two feature channels, all 
in small character format. One channel 
is allocated to the large character re¬ 
quirements. Five feed the operator’s 
monitors. This leaves four channels for 
future expansion which will at some 
stage be used to increase the number 
of operator’s channels. 

The Post Office is supplying the 
modulation equipment, and the chan¬ 
nels are spaced at 8.3MHz intervals 
between 46.5 and 220MHz. Distribu¬ 
tion is at VHF via a G.P.O. coaxial 
network. 

Amplification is by means of Thorn 
line amplifiers, and local feeds to the 
individual buildings by means of 
branch units and Thorn terminal am¬ 
plifiers. The level out of each terminal 

The schematic arrangement of the London Stock Exchange closed- 
circuit television system. Any one of 22 price, news and feature chan¬ 
nels can he displayed on the receivers by use of remote control push¬ 

button units on the executive desk. 

the monitor at the end of the current 
line. 

If it is correct, the “accept” button 
is pressed and the new information 
becomes available to all the brokers’ 
TV receivers via the magnetic drum 
store. If not acceptable, depression of 
the “delete” button removes the dis¬ 
played information. If the “accept” 
button is used in error, editing can 
take place by means of the “correct” 
button. 

For each stock the processor stores 
in its memory the opening price, the 
latest price and each price change when 
received. The store also holds overnight 
all item identification with associated 
last prices expanded to full form to 
provide the next day’s opening. 

The processor also organises the in¬ 

amplifier is 30dB relative to ImV. 
STC is providing the local distribution 
to each receiver outlet using a solid 
coaxial cable for main distribution with 
double screened flexible coaxial cable 
to local outlets. Teleng amplifiers and 
splitter units will be used as required. 
The system has been designed for a 
level of 1 to 3mV at each TV receiver. 

An interesting part of the system is 
STC’s 22-channel television receiver. It 
is a single standard receiver for 625- 
line signal with a modified scan system. 
Incorporated is a 22-channel tuner unit 
designed by AB Electronics for STC. 
This is remote controlled and uses 
varactors to give instantaneous switch¬ 
ing from channel to channel from a 
22-button desk unit. (“Electronics 
Weekly,” 30/4/69.) a 
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The Muilard preferred heatsink extru¬ 
sions listed below are manufactured In 
Australia and offer design engineers 
“off the shelf’ heatsinks for most 
power semi-conductor applications. 

Type Standard Lengths Finish 

35D 2" 3" 4" 6" Anodised 

45D 3" 4" 6" Anodised 

55D 00
 

Anodised 

65D 4" 6" 8" Plain 

Bulk material available in 36" and 
72" lengths. Non-standard lengths, sub¬ 
ject to quotation, can be supplied in 
minimum quantities of 100 pieces. 
Fui'ther details are available from 
Muilard offices throughout the Com¬ 
monwealth. 

For use with lower 
power transistors and 
silicon diodes. 

55d 

For use with medium 
power transistors, 
thyristors and silicon 
diodes. 

For use with high 
power transistors, 
thyristors and silicon 
diodes. 

For use with high 
power thyristors and 
silicon diodes under 
transient current con¬ 
ditions. 

Muilard MULLARD-AUSTRALIA PTY. LTD., 35-43 CLARENCE ST;, SYDNEY, N.S.W., 2000. 
29 2006 • 123 VICTORIA PDE., COLLINGWOOD, VIC., 3066. 41 6644 • CNR. 

LIGHT ST. & ST. PAUL'S T'CE., BOWEN HILLS, OLD., 4006. 51 5151. 

Associated with MULLARD LIMITED, LONDON. M204A 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 

Electron source 
Semiconducting forms of silicon carbide may be of con¬ 

siderable use wherever high performance and extremely long 
life are required from cathode ray tubes and similar electron- 
beam devices, following research by G.E.C.-English Electric in 
the U.K. Single crystals of silicon carbide which are processed 
to form the emitters are grown by sublimation at a temperature 
of about 2,500 deg, C. They average about 1cm across, and 
are used as the substrates on top of which are grown the 
layers to form the PN junction. These layers are produced by 
a solution growth technique or by vapour deposition from trich- 
lorosilane and hexane, both at about 1,600 deg. C. 

The material is more expensive than conventional ther¬ 
mionic cathode materials, but has the advantages of very low 
power (50 to lOOmW) and compatibility with transistorised cir¬ 
cuits. The principle behind the work is that electrons in solid 
material can be accelerated to high energies and, if near enough 
to the surface, can escape before their energy is reduced by 
collisions. The surface layers of a solid crystal can thus emit 
electrons while the crystal remains at ambient temperature. 

Systems Development Institute 
An Australian Systems Development Institute is to be estab¬ 

lished in Canberra at an estimated cost of $4 million. The in¬ 
stitute will become fully operational early in 1970 with the 
installation of an IBM System 360 Model 67 computer. The 
institute will provide facilities for research and development 
work in advanced data-processing projects of special interest 
to Australian Government, industry, medicine and research. 
Provision will be made for undergraduate, post-graduate, and 
post-doctorate fellowships. 

The Model 67 was selected for the institute because the 
computer was specifically designed for advanced time-sharing 
applications. A communications network of terminals will link 
scientists working in Melbourne, Canberra and Sydney with the 
system. The institute will house a comprehensive library on 
software technology. A computerised selective dissemination of 
information system will automatically notify users about incom¬ 
ing literature related to their own specific needs as registered 
with the computer. 

Measurement of Mars' temperature 
A precision radiometer, designed and built by the Hughes 

Aircraft Co. Santa Barbara Research Centre in the U.S.A., will 
measure the temperature of Mars during a fly-by of two Mar¬ 
iner spacecraft in July and August. By studying the tempera¬ 
ture characteristics, scientists hope to learn something about 
the surface of the planet and possibly about its atmosphere. 
The two-channel radiometer will measure temperature in two 
basic ranges and has four major purposes: to measure the 
temperature of the surface of the planet; to complement the 
information from TV cameras and relate physical features to 
temperature changes; to measure the cooling curve as the 

Video recorders 
Colour television equipment was featured by Ampex 

Australia Pty. Ltd. at the recent I.R.E.E. Convention held at 
the Wentworth Hotel, Sydney. The Ampex exhibit included 
demonstrations of the VR-2000B high band colour videotape 
recorder used throughout the world by television stations and 
television production firms. Also demonstrated was the HS-lOO 
slow-motion video disc recorder, with facilities for slow-motion 
and stop-motion familiar to viewers as the “instant replay” 
of sportcasts. 

Among the other items on display was the combination 
of a VR-3000 high band portable colour videotape recorder 
(which can be used to record NTSC, PAL or SEC AM cofour 
TV signals) and a BC-300 hand-held monochrome camera 
(right). 

instrument scans across the line from light to dark and, by 
determinmg how fast the surface cools, tell something about the 
composition of the surface; to scan the polar cap and if pos¬ 
sible establish if the cap is composed of dry ice (frozen 
carbon dioxide), water ice, or a mixture of both. 

The radiometer uses highly sensitive thermopile detectors 
using antimony-bismuth junctions deposited on a sapphire sub¬ 
strate by thin-film evaporation techniques. The two channels are 
8 to 12 microns, for detecting around 27 deg C, and 18 to 25 
microns, for around —130 deg. C. The instrument uses two tele¬ 
scopes, each with a lin aperture to focus light on the detectors. 
A simple three-position stepping mirror allows the telescope fields 
to view space, the planet, or an internal reference surface. 
In this way the instrument uses space as a zero radiation point 
So that absolute radiometric measurements of the planet’s surface 
can be made. 

Studies in electronic music 
The University of Adelaide has announced a centre for the 

teaching, practice and performance of electronically synthesised 
music. Mr Peter Tahourdin is in charge of the teaching of 
electronic music to undergraduate and post-graduate students at 
a North Adelaide recording studio where an imported music 
synthesiser has been installed. The first music composed on the 
synthesiser is expected to be heard at a public recital late this 
year. 

The decision to eiqplore this comparatively new field follow¬ 
ed an offer by Mr D. E. Jolly to the Professor of Music, 
Professor David Galliver. Mr Jolly offered to make available 
electronic equipment at his recording studios and to import a 
Moog Synthesiser, Mark III. This compact, portable device 
which produces the electronic sounds includes oscillators, ampli¬ 
fiers, filters and a computer. Any new sound discovered during 
research can be recorded for later use by noting the “switch¬ 
board” connections and other instrumentation settings. 
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Displaces Moisture Fast! 

TECHNICAL INFORMATION 
Physical Proportlau 

LPS 1 , , 
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 hhiblfor; Protects all metals from rust and 
corosion. 
Water Displacing Compound; Dries out mech¬ 
anical and electrical systems fast. 
Lubricant; Lubricates even the most dolicat© 
mechanisms; non*gummy, non-sticlcy; does not 
pick up dust or dirt, 
Penetrant; Penetrates to loosen frozen parts in 
seconds. 
Voinme Resistivity per ASTM p-257; Room tem¬ 
perature, ohm/cm; 1.04 x 10'^ 
Dielectric Constant per ASTM-877; 
Dielectric Constant 2,LI Dissipation Factor; 0,02 
Dielectric Strength per ASTM D-150; 
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 Embritflennent Tost 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. 
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Automatic landings 
A demonstration of the increasing con¬ 

fidence in electronic autocontrol systems 
in airliners was given recently when a 
Super VC 10 made two fully automatic 
landings at London’s Gatwick airport dur¬ 
ing its very first test flight. The aircraft 
was fitted with a production Elliott Flight 
Automation dual monitored autopilot sys¬ 
tem. BOAC’s w^hole fleet of Super VClOs 
is being equipped with the Elliott system, 

Forming diodes with lasers 
The Components Division of Interna¬ 

tional Business Machines Co„ New York, 
U.S.A., has discovered that laser energy 
can drive enough impurities into silicon 
to form diodes wherever needed on an 
integrated circuit. The process consists of 
painting phosphorus on the chemically 
polished surface of a silicon wafer. This 
is expected to a 5mS pulse of laser light. 
The laser energy drives the phosphorus 
into the silicon to make a diode at that 
point. IBM reports that there is no ap¬ 
parent damage to the silicon crystals at 
low energy levels, and at high levels the 
damage is confined to the radiated area. 
Since the laser beam can be focused to 
an extremely small spot, the process can 
be used to produce a diode at any point 
on a silicon wafer without damaging sur¬ 
rounding materials. 

Black TV display 
The National Aeronautics and Space 

Administration of the U.S.A, is carrying 
out research on a television receiver with 
a high-intensity screen. The aim is to de¬ 
velop a display tube which would give 
pilots a high-contrast picture of their in- 
stiumeni readings in high ambient light. 
A series of filters would absorb the pre¬ 
vailing light from the cockpit and prevent 
any back reflections, thus leaving tlie tube 
face black except where the signals would 
be shown. Thus, even under direct sun¬ 
light, a pilot could quickly scan the data 
from his instruments to control the air 
craft. 

AUSTRALIAN COMPUTER CONFERENCE 

The Fourth Australian. Computer Conference is being organised 
by the Australian Computer Society Inc. and will be held in 

Adelaide from August 11 to 15, 1969. 

Excellent facilities at the University of Adelaide have been made available 
for the bolding of sessions and the equipment exhibition. The proceedings on the 
opening day will be at the Town Hall, Adelaide. Previous Australian computer 
conferences were at Sydney (1960), Melbourne (1963) and Canberra (1966). 

In organising the 1969 conference, particular emphasis has been placed on 
the provision of a wide range of commercial papers, as well as those of a 
scientific or technical nature. The conference will be of interest and benefit to 
all concerned with computers and their effective use. Speakers will include top 
men in their field from both Australia and overseas. The feature §uest speaker is 
John Kenneth Galbraith. Professor of Economics, Harvard University, He is a dis¬ 
tinguished lecturer, a former presidential adviser, a noted economist and com¬ 
mentator on international commerce, and the author of “Tlie Affluent Society” and 
‘The New Industrial State.” 

Other principal speakers include; Mr K, M. Archer, O.B.E., Commonwealth 
Statistician, Australia; Mr Paul Axmer, Director Computation Centre, Stanford 
University, California, U.S.A.; Academician A. A. Dorodnicyn (U.S.S.R,), President 
International Federation for Information Processing (IFIP); Academician V. M. 
Glushkov, Director Institute of Cybernetics, Ukranian Academy of Cybernetics, 
U.S.S.R.; Mr P. D, Hall^ Director, International Computers Ltd. (I(X), U.K.; 
Mr Nick Jonas, Managmg Director, IBM Information Systems Ltd., U.K.; 
Mr B, L. Neff, Second Vice-President, Metropolitan Life Assurance Co., New York, 
U.S.A.; Professor R. N. Robertson, Chairman, Australian Research <jrants Com¬ 
mittee; Professor Daniel Teichroew, Chairman, Department of Industrial Engineer¬ 
ing, University of Miohigan. U.S.A.; Mr Wayne Nelson, Software Management, 
Burroughs Corporation, LT.S.A. 

To enable delegates to choose sessions to suit their particular interests the 
program has been scheduled in three streams: commercial, industrial and manage¬ 
ment topics; computer technology, hardware and software topics; scientific, pro¬ 
fessional and academic topics. The commercial stream will conclude each day 
with a panel discussion of delegates’ questions arising from the day’s papers. For 
the other streams, each session will conclude with a discussion period. 

Further information on the conference may be obtained from local branch 
secretaries of the Australian Computer Society, or from the Conference Secretary, 
Australian Computer Conference. Adelaide, 1969, Box 404B, G.P.O. Adelaide, 
S.A. 5001. 

Those interested may stay on in Adelaide for the follow-on activities; a 
seminar on “The Role of the Computer in the Secondary School” from August 
16 to 17 details from the Secretary, Australian Computer Society, c/o 
Australian National University, Canberra; the ANZAAS Conference from August 
18 to 22 — details from Hon. Secretary, c/o University of Adelaide, North 
Terrace, Adelaide, S.A. 

Distress signal 

Lunar landing exercise 
« T| 

A new marine distress signal made in Britain, called the 
Radarflare, not only puts up two ordinary red flares when fired, 
but also produces a flare visible on the radar screens of search¬ 
ing aircraft and ships. It does this by releasing, at a height of 
1200 feet, nearly a quarter of a million miniature radar reflec¬ 
tors. These are silver-coated nylon hairs thrown out by an ex¬ 
plosive device. They appear on the radar screen of a search 
aircraft or ship up to about 20 miles away as a sudden flare 
of light which fades gradually over up to half an hour. The 
radar reflectors can be seen when thick fog obscures the ordi¬ 
nary flares. The signal, which has already been supplied to 
Australia and Canada, is about the size of a large electric torch 
making it easy to pack into survival kits. 

Electric mail vans 
Battery-powered electric mail vans are to be introduced 

by the British Post Office in a number of areas later this year. 
With a lop speed of about 20mph, each van will be able 
to carry 240 cu. ft., or about 30 cwt., of mail. Initially they will 
carry mainly parcels but later may be put to other uses. 
Although initial cost is higher than for diesel vans of 
comparable capacity, they are expected to be cheaper to run 
and maintain, and to last longer. On runs with many stops 
their lower top speed will make little difference, In a test at 
High Wycombe, the aim will be to see if it is economdeal to 
use vans of this type on certain letter deliveries in largely 
residential areas normally performed by postmen on foot. Two 
postmen will use a van as a mobile base. 

itiiiti.'tuMtiutiiriMititnMniniiiinuniiiiiiMiiHnitiniiiitiiiiiiiiiDiiiiiiniiinintiiiiiiiiiiiiiiiiiiiiiiiiiMMiiiiMiiiiMiiltnniMiiitliiiiniii 

2'wo members of the Apollo 11 lunar landing mis” 
sion participate in a simulation of deploying and 
using lunar tools during a training exercise. Neil 
Armstrong (left) holds a bag for a sample which 
Edwin Aldrin has picked up with tongs, A mock- 

up of the lunar module is in the background. 
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PROFESSIONAL TAPE 
AT WHOLESALE PRICES 

“BRAND 5“— unconditionally guaranteed 
and manufactured to highest U.S.A. pro* 
fessional standards and sensationally priced 
at half that of comparable tapes. 

“BRAND 5“ has high remanence iron oxide 

emulsion coated to highest grade Acetate or 
Mylar base material. 
“BRAND 5“ ensures unmatched results in 
high fidelity mono and stereo recordings, 
with certain protection against head wear, 
squeal and gumming of heads. 

FINEST QUALITY! HALF THE PRICE! 
LENGTH TYPE No. DESCRIPTION 

&MIL. THICKNESS 

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 6.60 3.00 
1.0 ACETATE 7-25 3.25 
1.0 MYLAR 9.15 3.99 

.5 MYLAR 10.40 4.75 

.5 TENSIL MYLAR 11.90 5.25 

.33 MYLAR 13.20 6.75 

5i" REELS 
1.0 ACETATE 5.50 2.55 
1.0 MYLAR 6.00 2.95 

.5 MYLAR 8.90 3.75 

5" REELS 
1.5 ACETATE 3.40 1.80 
1.0 ACETATE 4.15 1.98 
1.0 MYLAR 5.32 2.25 

.5 MYLAR 6.95 2.50 

.5 TENSIL MYLAR 8.70 2.75 

.33 MYLAR 9.60 3.75 

LENGTH TYPE No. DESCRIPTION 
& MIL. THICKNESS 

CORRESPONDENCE TAPES 

900' 

150' 
225' 
225' 
300' 
600' 

3D32MS 

15D3 
10D3 
10D3M 
5D3M 
3D3MS 

3i" REELS 
.33 MYLAR 

3" REELS 
1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 

.5 MYLAR 

.33 MYLAR 

CASSETTES 
C30 
C60 
C90 
C120 

3.90 

.95 
1.20 
1.65 
1.95 
3.30 

3.10 
3.50 
4.75 
6.50 

1.95 

.50 

.65 

.70 

.85 
1.60 

1.55 
1.65 
2.65 
3.30 

AVAILABLE AT ALL GOOD RADIO, 
TAPE AND RECORD STORES 
GREEN CORPORATION LTD. 88 KING STREET 

SYDNEY. TEL.: 25-1989 

GREEN CORPORATION LTD* 
88 KING STREET SYDNEY, N.S.W. 2000 
Please send me FREE 24-page booklet 'TAPE EDITING 
AND SPLICING". 

NAME. 

ADDRESS. 

1 
I 
I 
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Ozone measuring technique 
Measurement of ozone concentration in the atmosphere is 

the conventional indicator of air pollution or smog intensity. 
Present methods of measurement provide only a gross measure 
of total oxidents, with no means of separating the ozone con¬ 
stituent. At the Lockheed Aircraft Service Company, Ontario, 
California, U.S.A., electrochemists have completed research on 
a technique which measures the concentration of ozone itself 
to a high degree of accuracy. The technique involves meas¬ 
urement of the shift in the level of acidity as polluted air is 
passed through a series of processing solutions into an electro¬ 
chemical cell containing a special electrolyte. Dr E, L. Littauer, 
the company’s electrochemistry manager, reports that the 
invention is now ready for licensing, and that a patent applica¬ 
tion has been filed. 

Medical Telemetry 

A short range telemetry system for patient monitoring 
has been developed by the United Kingdom Atomic 
Energy Authority in collaboration with the Middlesex 
Hospital Department of Clinical Measurement. The 
patient has electrodes fixed to his chest by adhesive, 
and wires from these electrodes are connected to a 
small radio transmitter {here held in the patient's hand). 
Signals are picked up by a receiver (far left) and 
are shown as an electro-cardiogram on the oscilloscope. 

Extension of National TV Service 
The Australian Government has authorised the expenditure 

of almost $5 million for the establishment over a 4-year 
period of 38 low power National television stations. Some of 
these stations will be established at strategic locations along 
Post Office broadband telephone routes — existing and proposed 
— using the normal television relay channel or, where one is 
not provided, the stand-by bearer which is available. Others 
will be established in areas which are not on broadband 
telephone routes but to which programs can be provided by 
means of minimum type microwave links provided specifically 
for the purpose. ' 

The centres concerned are as follows: N.S.W. — Mungindi. 
Queensland — Alpha, Augathella, Barcaldine, Blackall, Charle- 
ville, Clermont, Cloncurry, Cunnamulla, Dirranbandi, Emerald, 
Goondiwindi, Hughenden, Julia Creek, Longreach, Mary Kath¬ 
leen, Miles, Mitchell, Morven, Richmond, Roma, St. George, 
Springsure, Winton. South Australia — Ceduna, Woomera. 
Western Australia — Carnamah, Carnavon, Dampier, Esperance, 
Mingenew, Moora. Norseman, Port Hedland, Southern Cross/ 
Bullfinch, Three Springs. Tasmania — King Island. Northern 
Territory — Alice Springs. 

The distance between Alice Springs and existing stations, 
and the absence of relay channels to that centre, necessitates 
special measures being taken to make a television service 
available. 

Rod-pushing machine for UG cables 
A mechanised rodding and cabling system for underground 

cable ducts has been developed by the British Post Office. A 
continuous rod is power-driven from one end of a duct route 
to the other. The cable, attached to the end of the rod, is 
drawn into the duct by the subsequent retraction of the rod 
to its original position. The task of hand-roddtng and the 
separate operation of winching the cable into position as at 
present are eliminated. The rod is led into the duct by a 
flexible guide tube, then driven smoothly through the duct at 
speeds up to 160 feet per minute with a thrust of up to 900lbf. 
(pounds force). The system also includes a live centre conductor 
and an oscillator to indicate the location of any blockage in 
the duct. The full length of the rod (200 yards) can be driven 
through ducts even when the ducts are partly occupied by other 
cables. 

Colour TV display by AWA 
During the I.R.E.E. Convention in May, colour televi¬ 

sion equipment was demonstrated by Amalgamated Wireless 
(Australasia) Ltd. in a fully operational studio erected at its 
North Ryde works. In conjunction with The Marconi Company 
of the U.K., AWA demonstrated a comprehensive range of 
studio colour equipment including the latest version of the 
Marconi Mark VII studio camera and telecine channel. Mar¬ 
coni engineers explained the operation during the demonstra¬ 
tions. In addition to the studio demonstrations, the camera out¬ 
put was fed to an AWA TVH-5A colour transmitter and 
the received pictures were displayed on a colour TV receiver 
in the studio area. I 

j 

Miners' TV network approved ' 
The Federal Government has given its approval for the 

Australian Mining Industry Council to go ahead with its plans 
for a TV network to serve outlying mining towns. (See “Elec¬ 
tronics Australia,” June, 1969 page 35.) A new division. 5B 
has been introduced into the Broadcasting Control Act to pro¬ 
vide and grant licences for what have been termed television 
repeater stations and for their operation. The A.B.C. would 
have the authority to provide for the stations the programs of 
the commission, prepared on magnetic tape at a recording 
studio^ established specially for the purpose, and forwarded to 
the stations for replaying. Only the cost of the proposed sta¬ 
tions remains to be considered and whether or not the stations 
are built now depends on the Mining Industry Council and 
its members. 

Stronger metals 
The Materials Sciences Laboratory at Lockheed Missiles 

and Space Co., California, U.S.A., has been engaged in improving 
the mechanical properties of lightweight alloys, hi^-strength 
metals, and high-temperature materials through the control 
of microstructure by thermal-mechanical treatments. A process 
for producing and controlling the crystallographic texture of a 
commercial titanium-base alloy has been developed. Lockheed 
says that the new processes have resulted in a 50pc increase in 
strength for biaxial stress applications, typical of those ex¬ 
perienced in pressurised tanks and vessels. 

Discoveries have also been made in the manner by which 
metallurgical structure governs the strength and ductility of dis¬ 
persion-strengthened alloys. Treatments for a molybdenum- 
base alloy have produced what is claimed to be the highest 
strength-to-weight ratio of any known metallic material at 
2,400 deg. F. Knowledge gained is being applied to improve the 
properties of colombium and titanium alloys at high tempera¬ 
tures. Work on a colombium alloy demonstrated that a 300- 
fold increase in creep resistance at 2,200 deg. F. and a six¬ 
fold increase in yield strength at room temperature can be 
produced by simple thermal treatments to control the amount 
and distribution of oxygen atoms. 

IC production technique 

A new technique perfected by Standard Telecommunication 
Laboratories Ltd., Harlow. Essex, England, is said to cut 
integrated circuit production from four weeks to tiwo days. 
The customary drawing, artwork and preparatory photographic 
reduction have been eliminated by using laser machining, com¬ 
puter techniques and new layout methods. Scaled-up coded 
plastic tiles, representing circuit elements, are moved about on 
a grid to establish the circuit layout (above). Connections are 
then taped-in on a hinged transparent overlay grid. A single 
pair of position co-ordinates and the code flor each tile, and 
similar data for interconnections, are punched on to cards 
and fed into a computer. This translates the information into 
more detailed data required for laser machining. Mask cutting 
by laser then takes place automatically at ten times actual size, 
producing masks ready for further reduction in a step-and- 
repeat machine. 

37 ELECTRONICS Australia, July, 7969 



In the field of high fidelity and 
professional sound, JBL (James B. Lansing 
Sound Inc.) is the name that is 
synonymous with superior performance, 
sophisticated design and engineering, 
exquisite workmanship, precise construction 
and the essence of durable dependability. 
JBL systems were chosen for the 
residences of Richard Nixon, Hubert Humphry, 
the Presidential Palace, Mexico, 
the Royal Palace in Bangkok and the homes 
of more than 70 leading Hollywood stars. 
JBL studio monitors are used by the American 
Broadcasting Company and the majority 
of major recording studios in the U.S.A. 

JBL LANCiR 77 A highly sophisticated system, in which 
virtually all of the speaker panel is utilized as direct radiat¬ 
ing area. It combines the LE10A low frequency driver with 
the PR10 passive radiator which crosses over at 2500 ops 
through the LX 4-2 dividing network to a high-frequency 
direct radiator. The combination gives a seamless purity 
of overall sound. 14”x ZZVz" x 11%" deep. Oiled walnut. 
Also in the JBL range is a 120 watt solid state amplifier/ 
preamplifier and ultra-sophisticated sound equipment. 

JBL TRfMLiNg S4 This unit features the JBL 
LEST, a remarkably smooth extended response 
speaker. It has a 6Vz lb. magnet structure, edge- 
wound aluminium ribbon voice coil, dural high 
frequency dome. It is augmented by the PR8 pas¬ 
sive radiator which doubles the radiating cone 
area, giving fuller bass and smoother sound well 
up into the midrange. 23%” x 20" x SVa” deep. 
Oiled walnut. 

JBL LANCER 101 The Model LE14A 14” low fre¬ 
quency speaker delivering prodigious bass res¬ 
ponse, is combined with the renowned LEI75- 
DLH, a massive professional assembly consist¬ 
ing of compression driver, cast exponential horn 
and 14-element acoustic lens. These are mat¬ 
ched electrically by the L X 8 dividing network. 
Enclosure has hand-carved fretwork grille, wal¬ 
nut side panels and a top of genuine Adriatic 
marble. 23” x 17y2 x 12%” deep. 

AURIEMA 
In ascoelation with OoldrinQ Enginaaring 

Trade enquiries Invited, 
For free Illustrated brochures and the name of your nearest 
JBL dealer contact Aurlema (Australasia) Pty Limited 
443 Kent Street Sydney 2000 Telephone 29 6144 
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MUSICAL 
INSTRUMENT 

SPEAKERS 

UBL-USA 
These are the first professional- 
quality loudspeakers designed for 
use with electrical musical Instru¬ 
ments. Their unique engineering 
features and careful craftsmanship 
provide the amazing “JBL 
Sound”: Lowest bass, sharp mid¬ 
range, bright smooth treble, In¬ 
stantaneous response and effort¬ 
less total sound which Is not 
available with any other speaker, 
regardless of price or size. Used 
by The Beach Boys, The Rolling 
Stones, TrinI Lopez and hundreds 
of other talented professionals, 
these are the same speakers used 
in top-quality amplifiers such as 
Ampeg, Echolette, Epiphone, Fen¬ 
der, Gibson, Kustom and Standel. 

The D110F, 10”, D120F, 12”, and 
D130F, 15”, create new dimen¬ 
sions in total sound - crisp, spac¬ 
ious, each note has all the bite 
and body needed for the most de¬ 
manding assignments. The new 
D140F, illustrated, is specifically 
designed for bass guitar or organ, 
delivering rich, full, solid bass at 
any loudness level. 

Trade enquiries invited. 

For free illustrated brochures and 
the name of your nearest 

JBL Dealer contact 

AURIEMA 
(Australasia) Pty Limited 

443 Kent Street Sydney 2000 
Telephone 29 6144 

in astoclation with Goldring Engineering. 

QE:P618 

Checking control topes 
Speedier checking of tapes made for 

the control of machine to^s is possible 
with a new program developed by I.C.S.L. 
Stoke-on-Trent, England. Checking of 
these control tapes is usually done either 
by comparing the co-ordinates on the tape 
print-out with an engineering drawing, or 
by running the tape on the machine toiol 
with the cutters removed so that each 
position is visited but no metal removed. 
The I.C.S.L. program enables the path to 
be taken by the tool to be drawn on a 
graph plotter associated with a KDF-9 
computer. The production engineer, know¬ 
ing the positions to be machined and the 
path to be followed, can decide if clamps 
or other obstructions will be in the way 
of the cutting heads. 

Millimetre-wave gear 
Millimetre-wave test equipment, valued 

at $50,000, has been supplied by Hitachi 
Ltd,, Tokyo, Japan, to Bell Telephone 
Laboratories Inc. for installation in labora¬ 
tories in Holmdel, N.J., Murray Hill, Ky., 
Merrimack Valley, Mass., and Allentown, 
Pa. The equipment will be used in con¬ 
nection with development work on a com¬ 
mercial TV telephone for operation in the 
millimetre-wave region. The equipment is 
capable of measurements within the 
50-75GHZ and 75-llOGHz bands. It was 
developed to specifications provided by 
Bell. 

Bollard light 

This low-level pedestrian lighting 
bollard, a winner in the 1969 
British Council of Industrial De- 
sign d wards, has four main fea¬ 
tures: it is highly efficient and 
lights without glare; the cost per 
unit is less than conventional 
column lighting; it is easier and 
less expensive to maintain than 
overhead lights; it fits unobtru¬ 
sively into modern architectural 
scenes. The awards were presented, 
by H.R.H, Duke of Edinburgh on 
hoard the liner Queen Elizabeth 11 
on May 29, They are given annu¬ 
ally for outstanding products from 
both the capital and durable con¬ 

sumer industries. 

Light-emitting diodes 

Gallium-arsenide-<phosphide li^t-emit- 
ting diodes which produce a bright red 
light have been introduced by Hewlett- 
Packard as panel and circuit status in¬ 
dicators where low drive and high re¬ 
liability under adverse conditions. are im¬ 
portant. With an input power of 15mW 
(10mA at 1.5V), they achieve a brightness 
typically of 120 foot-lamberts. Maximum 
brightness under steady-state conditions is 
about 200fL, but the diodes can be pulsed 
to much higher levels of brightness. The 
limit is determined by the maximum dis¬ 
sipation (15mW continuous). The diodes 
are packaged in a modified TO-46 tran¬ 
sistor enclosure with a window on the 
top. Life is expected to exceed 100,000 
hours to half brightness. 

Colour TV transrnission 
The first ever transmission of FAL 

colour television across Sydney was made 
during the recent I.R.E.E. Convention. 
The transmission was by microwave link 
from the showiwms of Philips Electrical 
Pty. Ltd. at 79 Clarence Street to the 
ballroom of the Wentworth Hotel, the 
venue for the exhibition associated with 
the Convention. On the ground floor of 
the Philips showrooms a colour television 
studio was set up with all the necessary 
equipment for production of colour pic¬ 
tures, It was aimed to show engineers 
associated with television not only the 
technical equipment, but also proper light¬ 
ing and production techniques. 

At the Wentworth Hotel there were not 
only colour and monochrome receivers for 
simultaneous reception, but some of the 
material was also shown through a large 
screen projector. This gave a 6ft x 4ft 
picture, but the same projector could be 
used to fill a full-size theatre screen. 

Large plastic lens 
A 6ft x 2ft flat prismatic lens for use 

in a tubular fluorescent lighting fixture 
has been made by the injection moulding 
process by Rolinx, of Manchester, Eng¬ 
land, It is one of the largest injection 
mouldings for the lighting iudustiy to be 
made by Rolinx. Moulded into the sur¬ 
face of the sheet are more than 50.000 
conical prisms which control Che direc¬ 
tion in which the light is emitted. The 
injection moulding process used ensures 
that all the prisms are sharp, accurate and 
identical. It is claimed that a standard 
of quality is achieved which cannot be 
matched by the extrusion embossing pro¬ 
cess, a method, used for producing pat- 
erned sheets. The lens weighs 9i pounds 
and has a base thickness of .090in, Q 
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A CRYSTAL CLOCK 

DRIVE UNIT PART TWO 

by Ian Pogson 

Last month we discussed the design considerations and 
practical circuitry of a crystal controlled clock, in this, the 
second part of the article, we discuss the physical construc¬ 
tion of the unit, the method of setting up the frequency 
dividers, the final adjustment for maximum accuracy, and 
the various time standards against which this can be done. 

The complete drive unit is housed 
in an Eddystone dieoast metal box and 
most of the components are accom¬ 
modated on a 7in x 4in printed board. 
A coded picture gives the locatdon of 
each component, which should make 
assembly quite easy. 

The test points on the board are 
brought by means of looped pieces of 
(about) 20 gauge tinned copper wire 
which stand off the surface of the 
board by about half an inch. This 
allows easy connection by means of 
a crocodile clip or test prod. 

The AC 128 transistor is fitted with 
the conventional flag type heat sink. 
The two output transistors are fixed 
to. the board with two screws each, 
l/8in Whit, x iin long. The transis¬ 
tors are stood off the board, using 
these screws as spacers, by using two 
extra nuts for the purpose. As these 
transistors are run well below their 
normal ratings, we did not fit heat 
sinks. They do run just slightly warm 
but the temperature is well within 
limits. However, if the unlit is to be 
operated at a significantly higher am¬ 
bient temperature, we suggest that a 
heat sink be fitted. This could con¬ 
ceivably consist of a piece of alumi¬ 
nium, bent up in the form of a “U,” 
to give some extra area in tJhe restrict¬ 
ed space. The washers and insulators 
normally provided will have to be 
used. 

The board is mounted on the “lid” 
of the box, and stood off with five 
lin brass pillars. As the lin afforded 
by the pillars is scarcely enough to 
provide adequate clearance in all cases, 
we added a 1/8 Whitworth nut as a 
spacer to increase this dimension. 

In the prototype, we mounted the 
crystal by clamping it to the inside of 
the case and at the end nearest the 
oscillator. We wrapped foam plastic 
around the crystal holder before 
clamping it in position. A pair of 
leads are nm from the board to the 
crystal socket, which is slipped over 
the holder pins. The 27pF N'PO cera¬ 
mic capacitor is wired in series with 
the appropriate lead, with one leg oif 
the capacitor soldered to the board. 

The idea of mounting the crystal 
as we have done, although convenient 
and easy, is by no means the best 
way. It involves the use of leads 

which are about 8in long. As a result, 
it is possible for these leads to be 
moved, with a cons^uent change in 
capacitance, resulting in a slight change 
in the crystal osoillator frequency. M- 
though it will be dictated to a degree 
by the type of crystal holder used, it 
would be better to mount the crystal 
on the board, at the oscillator end. 

iiiiiiiiitiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiittintiiituiiiiiiiiiiiiiiiiiiiiiiiMiiiiiitiiiiiii) 

VNG TIME SIGNALS 
MHz Transmission Times 
(AM) E.A.S.T. 
4.500 1945^645 
7.500 1945--0645 0700—1930 

12.000 0700—1930 

MHz 
(SSB) 
20.500 0600—2000 
25.500 0600—2000 

The accuracy of these signals is 
in accordance with International Co¬ 
ordinated Time standards wthich per¬ 
mits a maximum deviation of not more 
than ±lmS. In fact, the signals are 
dreived from an atomic standard in the 
P.M.G. laboratories, and would nor¬ 
mally ibe a good de^ better than this. 
iiiMniiiiimmiiiiiiiiiniiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiuiiiiiiiiiiiiiiiii! 

Some form of clamping, with foam 
plastic could be devis^ to achieve this. 
The leads could then be kept short 
and itigid enough to avoid any fre¬ 
quency shift problem. 

At the other end of the box, we 
mounted the output transformer. Here 
we must offer a word of warning. 
There is not a great deal of space here 
and there will not be room for a 
transformer any larger than the one 
which we used. The 0.1 uF capacitor 
whidh is connected across the high 
voltage side of the transformer is, in 
fact, connected right at the transfor¬ 
mer terminals. A small tag strip is 
mounted under one of the transformer 
mountling feet. This provides an anchor 
point for the positive side of the 
lOOOuF output electrolytic, the other 
end being terminated on the appro¬ 
priate transformer lug. 

Oh one side of the box and adja¬ 
cent to the output transformer, are two 
sockets. One is a simple coaxial type 
and is the output to the clock move¬ 

ment. The other is a two-pin speaker 
miiDiature type socket and this is used 
for the 12 volt DC input from the 
power supply. These sockets have been 
deliberately made different, so that no 
mistake can be made in their identity. 
The coaxial cable feeding the clock 
movement also provides some shield¬ 
ing against possible interference 
troubles. Leads from these two sockets 
are run to the transformer and the 
board. The 250uF electrolytic is wired 
directly to the power input socket. 

Finally, the two push-button 
switches, to advance and retard the 
movement, are moimted on the “bot¬ 
tom” face of the box. Again, leads are 
run from these to the board. Contrary 
to the leads associated with the crys¬ 
tals. all other leads mentioned are not 
critical. 

The method of assembling the com¬ 
ponents of the overall unit is so 
straightforward that this aspect scarce¬ 
ly calls for any comment. However, 
the usual care must be taken with sol¬ 
dering, so as not to overheat any of 
the more critical components, such as 
transistors and diodes. Furthermore, as 
this is potentially a precision instru¬ 
ment, considerable care should be 
taken with the whole construction. A 
truly neat and workni'anlike job should 
be done and particular attention should 
he given to the very best of soldered 
joints. A “dry” joint can be a serious 
problem, so don’t take any chances. 

Having completed the constructional 
part of the project, the most interest¬ 
ing part is still to be done. We will 
assume that a decision has been made 
about the method of supplying power 
to the unit and that a suitable supply 
is available. 

Firstly, a thorough check should 
be made, to see that there are no omis¬ 
sions and more important, that there 
are no incorrect connections. This ap¬ 
plies more particularly to the polarity 
of electrolytic capacitors, zener and 
other diodes, and all transistors. Make 
particularly certain that the matched 
output pair of transistors are in the 
right places. 

As a preliminary check, set up the 
complete system, with the clock move¬ 
ment connected across the output and 
the power supply connected and ready 
to be switched on. Turn back the 
potentiometer which feeds the output 
of the last multivibrator into the 
emitter foUower. Connect an AC volt¬ 
meter, set to the 250 volt range or 
whatever is nearest, across the output 
and clock movement. 

Switch on the power supply. Ad¬ 
vance the control potentiometer and 
the voltage should rise on the meter. 
Continue to increase the level until it 
will not rise any further. Do not turn 
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the potentiometer beyond this point. 
The voltage at which this occurs will 
probably be about 175 to 180. A par¬ 
ticularly good output transformer may 
give a higher voltage than this. So 
much the better, but it should not be 
taken above 240 volts. This condition 
is not very likely to occur. 

During the process of bringing up 
theoutput voltage, the clock movement 
should have started, if it is of the 
self-starting variety. If not, then start 
it manually. The fact that the move¬ 
ment rims, indicates that the last multi¬ 
vibrator and the succeeding amplifiers 
are all functioning. As no attempt has 
been made at this point to carry out 
any adjustments, the time keeping of 
the clock will be anything but accur¬ 
ate! 

We are now in a position to go about 
the complete task of adjusting the 
various stages and functions. Just how 
this is attempted will depend upon the 
type of test equipment available. A 
minimum requirement is a CRO, with 
access available into both vertical and 
horizontal amplifiers, and a fairly ac¬ 
curate audio generator. This is how 
we suggest setting up the unit with 
this test gear available. 

We must assume that the crystal 
oscillator is reasonably close to fre¬ 
quency at this stage. In any case, it 
does not really matter for the follow¬ 
ing adjustments. To check that the 
crystal oscillator is functioning, con¬ 
nect the test point following the 
oscillator into the vertical amplifier of 
the CRO. By selecting a suitable time 
base, the waveform can be inspected. 
This should at least approach a sine 
wave. 

Switch off the time base on the CRO 
and feed the output of the audio 
generator into the horizontal amplifier. 
Set the frequency of the generator to 
lOKHz and adjust the levels approp¬ 
riately. There should now be a 10:1 
lissajous pattern on the screen, 
although this will not be stationary 
until the generator has been adjusted 
precisely. 

The audio generator should be given 
time to warm up and stabilise, so that 
the first divider may be adjusted with¬ 
out too much annoying drift. Discon¬ 
nect the CRO from the first test pcint 
and connect it to the second test point 
which is the output of the lOKHz 
multivibrator. 

The pattern on the screen at this 
stage will most likely look like a high 
speed mess. Adjust the potentiometer 
of the lOKHz multivibrator to give a 
1:1 lissajous pattern on the screen. 
There will be no mistaking this point, 
as it will jump into place suddenly. It 
will not be a circle, as the waveform 
from the multivibrator is not sinusoidal. 
Also, there may be a slow drift, in¬ 
dicating that the audio generator has 
shifted slightly. 

Before leaving this adjustment, de¬ 
termine the range of travel of the 
potentiometer rotor over which the 
multivibrator stays in lock. Set the 
rotor to the mid point of this range. 

iiiiiiiiiiiiiiiMiiiniiiunniiiiiimiiiiiiiiiiiiiiiiiiiitiiiutiiniiiiiiimiiitniiiiiiiiiiiii 

We are reprinting ‘the circuit 
from last month's article to as¬ 
sist readers during the setting 
up procedure. Note the test 
points mentioned in the text. 

iiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiinuiiiiiiiittiiiiiniiiiiiiiiniii 
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the imest range of high 
guality fone~arm$f mierophones 

and €artridge$ available^ 
VI5 Type II. $87.50"^ 

M75EJ Type 2_$38.00* |j 
M75E Type 2 
M75G!Type 2 
M75-6 Type 2 

$45.00* 
$35.00* 
$29.50* 

M55E . 
M44E . 
M44-5 . 
M44G 
M44-7 . 
M44C . 
IVI3IE-EP 
M32E-EP 

$32.50* 
$28.50^ 
$20.00* 
$19.50* 
$19.50^^ 
$18.00^ 
$25.00* 
$25.00* 

PRE-MOUNTED CARTRIDGES 
IV180E-DI9 . $38.00* 
DUI0-M75E—Type 2 . $48.00"^ 
M75E-PI9—Type 2 .   $50.00* 
M75E-95G—Type 2. $50.00* 

MICROPHONE MIXERS 
M62 "Level Loc" 
.. $108* 
M67-2E (illustrated) 
___$348* 
M68FC-2E .$164* 
PE70RM-2.... $185* 

MICROPHONES: 
Model 5I5SA (illus.) $47.50* 
Model 515SB. $42.00* 
Model 585SB $69.00* 

Contact your local representative for detailed literature on SHU RE 
quality products. 

NfS.W.: Audio En9fneers Pty. ltd., 342 Kent Street, Sydney. 
W.A,: Athol M. Hill Pty. ltd., 613«15 Wellington St., Perth. 
QID,: Ron Jones Pty. ltd., 7»9 Merton Rd., Woolloongobba, 
Brisbone. 
VIC.; Audio Engineers (Vic.), 2A Hill St., Thornbury, 
Phone 44-3295. 

Recommended Resale Price. 

Finally, set the audio generator to 
I KHz so that you get a 10:1 Mssajous 
pattern on the screen. This point 
should correspond closely to the IKHz 
calibration point of the generator 
scale. 

Disconnect the CRO from the second 
test point and connect it to the third 
test point, which is the output of the 
IKHz multivibrator. The same pro¬ 
cedure is repeated as for the previous 
stage. Adjust the potentiometer of the 
IKHz multiViibrator, until a lissajous 
pattern of 1:1 is achieved. Again, there 
may be some movement evident in the 
pattern, due to some shift in the audio 
generator. This can be easily reset. 
As before, the moving arm of the 
potentiometer should be set to the mid 
position of the range over which it stays 
m lock. 

Instead of carrying on as with the 
previous two stages, it may be easier 
to use the mains 50Hz to set the last 
(50Hz) multivibrator. To do this, you 
will need a low voltage, such as a 6.3 
volt heater supply, obtained via a 
transformer connected to the mains 
supply. This is fed into one of the 
amplifiers of the CRO. The other CRO 
amplifier is connected to the 50Hz 
from the clock board, This reference 
may be taken from the fourth test 
point, after the emitter-follower, or it 
may be taken from the junction of the 
lOCfuF electrolytic and the output 
translistor emitters. 

With this set up, adjust the potentio» 
meter of the 50Hz multivibrator, until 
it comes into lock and gives a 1:1 
lissajous pattern once again. As be¬ 
fore, the potentiometer rotor should be 
set to the mid point of its travel, 
where it stays in lock at 50Hz. After 
a short while the lissajous pattern will 
drift slowly. This is due to the slight 
variations of the mains frequency, as 
compared with the crystal generated 
50Hz. It is of no consequence as far 
as the adjustments are concerned, but 
it is an important item of interest. 

Now is the time to check the “ad¬ 
vance'* and “retard” push buttons. 
Push each one in turn and the lissajous 
pattern will rotate quite rapidly and 
then restore to normal when the but¬ 
ton is released. 

This completes the setting up of the 
divider chain. The next step will be 
to set the clock dial to the correct 
time. We will assume that it is to be 
set against the normal hourly radio 
time signal. The sweep second hand 
should be set precisely to zero (12 
o’clock) with the whole system switch¬ 
ed olT. At the last “pip,” switch on 
and the system will be under way, If 
the movement is not self-starting 
switch on before the time signal and 
then start the movement as closely as 
possible to coincide with the last pip. 

It will be necessary to wait for the 
next hourly time signal to determine 
the setting-up error, Whatever the 
error may be it is unwise to attempt 
to correct it at this stage since, with 
only hourly checks available, this 
could be a long and tedious process. 
It is better to simply note the error, 
let the system run for 24 hours, then 
make another check against the time 
signal. This then, becomes a check on 
the behaviour of the crystal oscillator. 
To adjust this use the 3-30pE trimmer 
in the crystal oscillator. Screw the 
trimmer IN if the clock has 
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Above: Coded photograph of the component side of the printed 
wiring board. Compare this with the copper pattern of the board, 
shown below. The copper pattern diagram is transposed left to right 

with respect to the upper picture. 

GAINED; OUT if the clock has 
LOST. 

For future reference, it is a good 
idea to make a small line on the 
trimmer with a pencil. Knowing how 
much the clock has varied in the last 
24 hours, and by how much the trim- 
mer was adjusted, it will be much 
easier to make an appropriate adjust¬ 
ment after the next 24 hours, By 
studying the performance and making 
appropriate adjustment over a period 
of several days the situation will be 
reached where it will be necessary to 
check over longer periods in order to 
be sure what it is doing, At this point 
only very small and careful adjust¬ 
ments will need to be made to bring 
the clock to a high degree of accuracy. 

Another source of standard time 
which may be used either in place 
of or to supplement the radio station 
lime signals is the P.M.G, “Talking 
Clock” which is available in most 
capital cities. While the period of 
transmission is limited it is quite 
reasonable and has the advantage of 
being available at any time. 

If a short-wave receiver is avail¬ 
able a much better way of checking 
the time is from the Australian Post 
Office time signals from VNG, Lynd- 
hiirst, Victoria, 

These signals may be recognised by 
the seconds pulses constantly being 
transmitted. Minutes are denned by 
the omission of the 59th second pulse. 

Identihcation of the transmissions is 
given by voice for one minute, be¬ 
ginning right on each hour. 

The big advantage of these time 
signals, over those transmitted by 
broadcast stations on each hour, is 
the fact that they are on continuous¬ 
ly and there is no restriction on the 
availability, thus enabling one to check 
the clock at any time. Furthermore, 
the “advance” and “retard” buttons 
may be used to advantage and so set 
up the indicated time precisely 
against these signals, 

As an alternative method- of setting 
up, one may use a digital frequency 
counter and/or a double-beam CRO. 

Assuming the availability of a di- 
ital frequency counter, but no 
ouble-beam CRO, the initial starting 

up procedure should be followed, as 
described earlier. Connect the fre¬ 
quency counter to the first test point 
(output of the crystal oscillator) and 
check the actual frequency. With the 
oscillator trimmer, it will be possible 
to adjust the frequency of the oscil¬ 
lator, to within the nearest Hz, at 
lOOKHz. This is an excellent start¬ 
ing point, leading to the final adjust¬ 
ment of the oscillator under working 
conditions, 

Connect the frequency counter to 
the second test point (output for the 
first divider). Adjust the lOOK poten¬ 
tiometer so that the multivibrator is 
dividing by 10 and giving an output 

M NEW MODEL 
BY FERROGRAPH 

IS ALWAYS 
NEWS WORTHY ... 

This new model 
heralds a 

completely 

onm 

SKIES SEVEN 
The Ferrograph Series 7 heralds 

a new era in tape recording . , . 
a completely new concept, but 
based on the reliability and rugged 
engineering that have established 
Ferrograph firmly in the position of 
Great Britain’s leading quality Tape 
Recorder manufacturer. 
You are invited to sec and hear 
The Ferrograph Series 7 at our show* 
room, or write for fuUy descriptive 
brochure, free and post free. 

UNITED RADIO 
I DISTRIBUTORS RTY. LTD. 
BSHOP 32, ASH STREET, 

ANGEL ARCADE. SYDNEY. 

I Telephone; 28*3718 28*3926 
_ (Ferrograph sales and service I since 1948.) 
_ Please forward details of Ferro- 
Q graph Series 7« 

I NAME . 

i ADDRESS . 

S .State. 
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STEP DOWN TRANSFORMERS. 

All transformers in this range are suitable for connecting to a 240 volts, 50 Cycles, Single phase supply and, where applicable, 
comply with Australian Standard C126 - 1950 under approved Number N158. 

FUSEMASTER RANGE 
All transformers housed in steel cases (‘"A" and “B’')fall into the above category. 

A Type 
* Fuse protection of output 
* Three core primary Flex 6’6" long 
* Conduit or grommet knockouts. 
* Primary and Secondary Terminal Blocks 
* Carrying handle 
* Provision for wall mounting 
* Two outlets provided on 125W rating and over. 

B Type 
* Fuse protection of output. 
* Three core primary Flex 6’6’' long 
* Carrying Handle 
* Provision for wall mounting 

SECON- RATING DIMENSIONS 
DARY TYPE — WEIGHT 
VOLTS NO. V.A. AMPS H. w. L. 9 LBS. 

FUSEMASTER RANGE Enclosed In Steel Cases 

6 TS6/60B 60 10 5 3*4 7 6*4 lb. 

12 TS12/12B 12 1 2% 2*4 5^4 1*4 
12 TS12/30B 30 2.5 4*4 3 6 4 lb. 
12 TS12/60B 60 5 5 3*4 7 6*4 lb. 
12 TS12/125B 125 10.42 5*4 4*4 9 11*4 lb. 

24 TS24/30B 30 1.25 4*4 3 6 4 lb. 
24 TS24/60B 60 2.5 5 3*4 7 6^4 lb. 
24 TS24/125B 125 5.2 5*4 4*4 9 1P4 lb. 
24 TS24/200B 200 8.33 5*4 4*4 9 W, lb. 

32 TS32/30B 30 .94 4*4 3 6 4 lb. 
32 TS32/60B 60 1.88 5 3*4 7 lb. 
32 TS32/125B 125 3.9 5*4 4*4 9 IP4 lb. 
32 TS32/200B 200 6.25 5*4 4*4 9 14H lb. 
32 TS32/300B 300 9.4 5*4 4*4 9 18 lb. 
32 TS32/500A 500 15.6 6*4 5*4 6*4 26 lb. 
32 TS32/750A 750 23.44 8*4 6*4 6*4 38 lb. 
32 TS32/1000A 1000 31.35 8*4 6*4 8*4 5^4 lb. 

115 TS115/30B 30 .26 4*4 3 6 4 lb. 
115 TS115/60B 60 .52 5 3*4 7 6*4 lb. 
115 TS115/125B 125 1.09 5*4 4*4 9 11*4 lb. 
115 TS115/200B 200 1.74 5*4 4*4 9 14*4 lb. 
115 TS115/300B 300 2.61 5*4 4*4 9 18 lb. 
115 TS115/500A 500 4.35 6*4 5*4 6*4 26 lb. 
115 TS115/750A 750 6.53 8*4 6*4 6*4 38 lb. 
115 TS115/1000A 1000 8.7 8*4 6*4 8*4 51*4 lb. 
115 TS115/2000A 2000 17.4 10*4 8*4 8*4 79 lb. 

SOLDERING IRON TRANSFORMERS - Enclosed in pressed steel cover - suitable for 
Mico or Oryx Soldering Irons 

5,6, 7, TS7/20 20 2.85 3*4 2*4 2*4 2*4 
10,11,12, TS12/40 40 3.33 3*4 2*4 3*4 3*4 

“A" TYPE TRANSFORMER 

FERGUSON TRANSFORMERS PTY. LTD. 
331 HIGH STREET, CHATSWOOD, N.S.W., 42-0261. Agents in all States. 
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The complete assembly, with the printed board mounted in the lid. 
The major components have been coded. 

of lOKHz. Determine the range of 
travel of the potentiometer rotor, which 
gives this division and set it midway 
between these extremes. 

Move to the third test point and 
go through the same procedure, this 
time setting up the output at 1 KHz. 

Finally, the frequency counter is 
connected to the fourth test point, or 
to the primary of the output trans¬ 
former. 

The same procedure is follow¬ 
ed as before, this time setting up for 
50Hz. A check can also be made at 
this time on the two push buttons, 
The “retard” button should divide by 
21 and so give a frequency of about 
47.6Hz. The “advance” button, divid¬ 
ing by 19, will result in a frequency of 
about 52.6Hz. 

This completes the initial setting up 
by this method and the final regula¬ 
tion will be done in the same way as 
previously suggested. 

Setting up with a double-beam 
CRO is perhaps the easiest way. Con¬ 
nect the first test point to one vertical 
amplifier and connect the second test 
point to the other vertical amplifier. 
Adjust the potentiometer of the first 
divider until locking occurs. Then the 
ratio must be counted and an adjust¬ 
ment arrived at which satisfies the mid¬ 
point of the 10 times division. Move 
both connections along so that the 
second and third test point are under 
test. The same procedure is followed 
for this adjustment. 

Move both connections once again, 
to the third and fourth test points. 
This adjustment is not quite so easy 
in that we are dividing by 20 and the 
task of counting becomes somewhat 
more exacting. However, this is no great 
hardship and the same procedure will 
be followed as before. At the same 
time, check the “advance” and “retard” 
buttons and see if they are dividing 

28 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 31 
FEB. MARCH 

This graph shows (upper curve) the actual time deviation over a test 
run of 31 days and (lower curve) the mean daily rate. 
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from 

lyUHfunaHCtm^ 

Call . . . ! 
Melbourne: 

31447 
Sydney: 

21707 
FOR SERVICE. 

Bob Cunnnigham 

To beat the slow communications 
in this modern era, we have in¬ 
stalled full TELEX facilities for 
customer service. This is your 
means of obtaining rapid answers 
and deliveries from our extensive 
range of BULGIN, EDDY- 
STONE, GELOSO, SENNHEIS- 
ER, VITAVOX, DOW-KEY, etc., 
components from our Melbourne, 
Sydney, Brisbane & Perth offices. 

WHAT'S NEW? 
W.A. Office: Sure, we reckon there 
is a terrific future in W.A. for years 
to come, that’s why we opened a 
branch there under the command of 
Bob McGrath, at 34 Wolya Way, 
Balga; phone 49-4919. A complete 
Cunningham service is being pro¬ 
vided and good stocks are carried 
on the spot. Call Bob now! 
BESWICK-ALERT Fuses. There 
are fuses and fuses and British-made 
“Beswick-Alert” fuses stand on 
their own. They are used ex¬ 
tensively by the P.M.G., D.C.A., 
and many major Australian manu¬ 
facturers. We can offer slow-blow, 
quick-acting, ceramic or glass- 
mounted fuses in possibly the wid¬ 
est range available today. 
GELOSO Microphones. Geloso 
has gained a wide reputation for 
P.A. equipment. The M68 series 
of microphones for instance has 
become a hot favourite for high- 
quality P.A. work, and is priced at 
only $16.00 (plus S.T.). You can’t 
go wrong for quality, and if some 
monster throws the mike out of the 
ring, you haven’t lost too much fin¬ 
ancially. Send for free technical 
brochure. 
VITAVOX Waterproof Microphone. 
Vitavox Ltd. (U.K.). is one of the 
very few manufacturers in the 
world producing waterproof micro¬ 
phones, and certainly the only one, 
available in Australia (from Cun¬ 
ningham’s of course), is the B60 
series of dynamic mikes. Heavily 
encased in rubber, they are fitted 
with a press-to-talk switch for relay 
circuits. This mike is capable of 
withstanding water pressure to H 
p.s.i., at a depth of 3ft of water' 
for two hours. The B60 is admir-- 
able for rugged industrial and mar¬ 
ine purposes. Price: $32.84 (plus 
S.T.). 

^ ^PTV.LTO. 

VIC.: 608 Collins St., Melbourne. 
N.S.W.: 64 Alfred St., Mllsons Point. 
W.A.: 34 Wolya Way, Balga. 
QLD.: 95 Central Ave., Sherwood. 

L. £. Boughen and Co. 
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SANWA ELECTRIC 
INSTRUMENT CO. LTD. 

Top value, protected 
IIIULTI-TiSTEIIS 

ze, 
circuit tester 

equipped with a meter movement 
of 35 microamperes in sensitivity, 

resistance of 20k ohms per volt 
iiu OP. onms per volt of AC ranges accurately 

measures voltages of high Impedance circuits. 
A protection circuit safeguards the meter movement. 
Shunt adaptors are available to give ranges up to 
2S aniperes DC. 

Measurement ranges available 
DC VDltag#: 0.1v, 0,5v, 5v, 50v, 250v, lOOOv (20k 0/v) 
AC voltage: 2.5v, lOv, 50v, 250v, lOOOv (8k fl/v) 
DC curroiiti 50/u.a, O.Sma, 5ma, SOma, 250nia 
Reaistancoi From 50 ohms to 50k ohms in four ranges 
Volume lovel: — 20.~' + 62db 

This unit has a 10 micro¬ 
ampere movement giving 
sensitivity of 100k ohms/ 

volt for all DC ranges to 300 volts. The movement is 
supported by spring backed jewels and is protected by 
a parallel diode. Frequency response is to 100 KHZ 

Measurement ranges available 

DC Voltage: 0.3v-3v-12v-30v-120v-300v (lOOko/v) 
1.2kv-6kV"30kv (with probe) (16.6kn/v) 
DC Current: 12ma-0.3ma-3ma-30ma-300ma-1.2a-12a'300mv 
AC Voltage: 3v-12v-30v-120v-300v-1.2kv (5kn/v) 
AC Current: 1.2a-12a 
Resistance: Up to 50 megohms (40 ohms to 400k ohms 
midscale)—decibel scale is provided 

The high-sensitivlty 
suspension band 
movement of 34.5 

microampere is frictionless 
and accurate. Structurally, the moving 

part is shock-proof, withstanding impact and vibration. 
Ranges are smoothly changed over by a unique 
designed rotary-ring switch. The meter movement Is 
automatically protected from accidental impression of 
high current. The LI and LV scales provided check all 
types of semi-conductors. The germanium diode recti¬ 
fier extends frequency response of the low AC voltage 
ranges up to 100k cycles. Even the AC 250 volt range 
checks voltages of 20k cycles. 

Measurement ranges available 
DC voitagu: 0.25V, 2.5v, lOv, 50v, 250v, 500v, lOOOv (25k 0/v) 
AC voltage: 2.5v, lOv, 50v, 250v, 500v, lOOOv (5k 0/v) 
DC current: 40/xa, 0.5ma, 5ma, SOma, SOOma 
Resistance: From 100 ohms to 250k ohms Midscaie in four 
ranges. Loatl current: LI — 15ma, 1.5ma, ISO/^a 
Load voltago: LV — 1.5v 
Volume level: — lO.- -f lOdb, -f 5.—|- 36db 

AVAILABLE EX STOCK FROM ADELAIDE: 56-7333, BRISBANE: 51-5121. 
HOBART: 2-1841. LAUNCESTON: 2-1318. 
MELBOURNE: 69-0151. MT. GAMBIER: 2-3841. 
NEWCASTLE WEST: 61-4077. PERTH: 8-4131. 
SYDNEY: 29-1111. WOLLONGONG: 2-5444. 
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DIGITAL READOUT CLOCK MOVEMENT 
Illustrated at right 

is aa interesting digital 
readout clock move¬ 
ment recently submit¬ 
ted for our inspection. 
Sold under the trade¬ 
mark “Tymeter/’ it is 
made bv the Penn- 
wood Numechron Co, 
of Pittsburg 8. Penn¬ 
sylvania, U.S.A, It 
was submitted to us 
by a New Ziealand 
Ifirm, R. H. Culpan 
Ltd., 163 Rodney 
Street, Wellsford, 
New Zealand. The 
unit shown is desig¬ 
nated model STD- 
24H, the 24H inlicating a 24-hour movement, A number of other movements 
are available, including both 12 and 24-hour versions. Retail price in New Zea¬ 
land for the STD-24H is quoted as $38.95. 

The unit is designated for 240V 50Hz operation and is rated al 3.4W. 
In spite of this last figure, which is roughly twice that of the power available 
from our Crystal Drive Unit, the clock started immediately and ran reliably 
when connected to it. The seconds presentation takes the form of a continuous¬ 
ly moving drum, but all the other figures employ a “jump” movement. 

While the digital presentation would present worthwhile advantages in cer¬ 
tain situations, the relatively small “seconds” drum and close spacing of the 
calibrations makes it rather more difficult to interpolate fractions of a second, 
such as might be desired when assessing the deviation of a drive unit over 24 
hours. On the other hand, the digital readout is a particularly convenient way 
of presenting the 24-hour time scale. 

imiimiiiiiiiiiiiimiiiiiiiiniiiiiMiiituJtiiiiiinmiiiiiiiiiiMiniiiiiiiiiiiiiMiiiUiiLiiMiiiiiiiiiimiiiiiimmiiiiiiiiiiiininniniiiniiiiinniimiimiiiiuiiiiiiimiiiMniHmmi 

by 19 and 21 respectively. If locking 
does not occur at these points but 
locking is lost from the normal 20, 
this could still be satisfactory. The 
only difference will be the actual 
amount of advance or retard rate 
achieved. On the other hand, it is pos¬ 
sible to juggle the two resistors involv¬ 
ed in the switching, but this can be 
a tedious job. 

The initial setup is now complete 
by this method and the final adjust¬ 
ment will be carried out as mentioned 
earlier. 

In assessing performance of our 
own clock we have used nothing more 
refined than visual observation of the 
sweep second hand against a dial 
marked in seconds, checked against 
audible pips from the Lyndhurst trans¬ 
mitter, Fractions of a second have been 
determined by simple visual interpola¬ 
tion to the best of our ability. While 
not a highly precise method, it is ca¬ 
pable of quite good accuracy when 
undertaken by an experienced observer. 
Provided that this point is kept in 
mind when interpreting the figures and 
graphs quoted, there should be no mis¬ 
understanding. 

At the time of writing, the proto¬ 
type has had quite a good and iin- 
mierrupted run of 31 days from 28th 
February, to 31st March. During this 
time we have made a daily check (ex¬ 
cept Saturday and Sunday) against the 
time signals from the Post Office 
transmissions at Lyndhurst. The re¬ 
sults are given in the graphs, showing 
the indicated time for each day and 
me mean daily rate. The latter graph 
is really more important in telling the 
real story. Over this period, the clock 
gained 8.8 seconds. Actually, it show¬ 
ed 8.9 seconds but there was an un¬ 
corrected residual of 0.1 second at 
the start of the run. 

The mean daily rate, spread over this 
period is very close lo 284 millise¬ 
conds. Now the measure of the real 
performance of the clock is the amount 
of deviation in any one day from this 
mean daily rate. The worst case, as 
can be seen, is where the mean rate 
over one particular day, was 1100 mil¬ 
liseconds. This is a deviation of 1100- 
284, Or about 816 milliseconds, de¬ 
parture from the overall mean daily 
rate. 

Our study of the individual daily 
rates, points quite strongly to a relation 
to changes in ambient temperature. 
With the temperature fairly high, as 
would be expected at the beginning 
of March, the rate was very low in¬ 
deed. When the temperature increased, 
a slight losing rate was observed. 
On the other hand, when a cool change 
occurred, the rate increased rather 
noticeably. 

So far, so good. Many readers may 
consider this performance as being 
very good and adequate for their pur¬ 
pose. On the other hand, there will 
be some who consider these figures as 
being something which could be im¬ 
proved upon. Before going further, we 
hasten to reiterate that this unit is 
quite an unpretentious piece of equip¬ 
ment and “ceasium beam” results 
could hardly be expected from it. 
Nevertheless, we agree that it may well 
be possible to improve on this perfor¬ 
mance, by making certain changes. 

Perhaps one of the simplest possi¬ 
bilities would be to introduce some 
negative temperature compensation in¬ 

to the crystal oscillator circuit. There 
are two possible places where this 
could be tried. The 39pF NPO capa¬ 
citor from the base of the first oscil¬ 
lator transistor, could be replaced with 
say, a 39pF N750 ceramic. This is a 
stab in the dark, in that this may give 
far more compensation than necessary. 
This can only be determined under 
actual running conditions, and where 
there is observed a marked change in 
ambient temperature. Should the com¬ 
pensation prove to be too much, then 
two capacitors could be used in pa¬ 
rallel, one N750 and one an NPO, 
adding up to 39pF. The ratio would 
need to be selected so that close to 
optimum compensation was achieved. 

The other possibility is to use an 
N750 capacitor, of 3.3pF, in series 
with the crystal. In any case, the rami¬ 
fications are very wide and the best 
approach is to try certain amounts of 
compensation arid observe the results. 
All this can be complicated by such 
other factors as the actual cut and 
temperature characteristics of the crys¬ 
tal being used, the influence of the 
two transistors, as well as other com¬ 
ponents and the operating voltages of 
the oscillator. 

The crystal most likely to be used 
by readers is the -f5®X cut. The tem¬ 
perature-frequency curve is parabolic, 
with a turnover point at about 47 
Generally, this is satisfactory, as most 
crystals would be operated below this 
temperature and reasonably good com¬ 
pensation should be possible. The DT 
cut crystal has a similar shaped tem¬ 
perature-frequency curve but the turn¬ 
over point can be controlled and set 
to any suitable temperature. This could 
mean that the crystal could be operat¬ 

ed at about the temperature of the 
turnover point, where it is reasonably 
fiat over a limited range. This would 
reduce temperature effects due to the 
crystal. 

The GT cut crystal has a virtually 
fiat temperature characteristic curve, 
over a very wide range. This means 
that the crystal is virtually immune 
to temperature changes and tempera¬ 
ture effects would be reduced to other 
components in the oscillator. Unfortu¬ 
nately, the GT cut crystal is very ex¬ 
pensive and not readily available in 
Australia. It should also be pointed 
out that the use of such a crystal in 
the circuit which we are using, would 
not be using it to best advantage. In 
short, an oscillator designed for GT 
cut crystals should be used. 

Another alternative in the chase for 
high crystal frequency stability, is the 
old and proved oven principle. This is 
most effective and can lead to a high de¬ 
gree of stability. However, there are 
two points which cannot be overlook¬ 
ed. Firstly, an oven setup can be quite 
expensive. Secondly, there is natural¬ 
ly an extra power requirement for heat¬ 
ing the oven. With a fixed installa¬ 
tion, this need not be an obstacle, but 
it would have to be seriously consider¬ 
ed before using it for mobile or other 
operation where batteries are used. 

To sum up on the question of tem¬ 
perature problems, there appears to be 
a lot of scope for experimentation with 
the idea of using negative temperature 
coefficient capacitors, This could be a 
fascinating pursuit but it will neces¬ 
sarily require a great deal of long 
term patience and a well organised 
approach. gg 
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Electrical Simplification 
of Boolean Algebra Expressions 

This simple device can be used to simplify Boolean Algebra 
Expressions, whether written using AND/OR notation or 
using the union/intersection notation of set mathematics. 

by JOHN BODDINOTON 

An article on a ‘‘Simplified Electric 
Brain” — the “Syllogizer” — was 
published in “Radio, Television and 
Hobbies,” October, 1962. The syliogiz- 
er used several multi-pole rotary 
switches to perform the logical reason¬ 
ings of the syllogism. 

The same type of device can be 
used to simplify Boolean Algebra ex¬ 
pressions, and this article describes a 
circuit which can simplify various ex¬ 
pressions with two variables, X and Y, 
for example. 

(X-f. Y) . (X . Y) = (X-f Y) 

The expressions can be used in two 
senses: (i) as logic with true/false state¬ 
ments using the . / -f (AND, OR) 

notation; (ii) as set mathematics using 
the U,n (union intersection) notation. 
The two are mathematically identical 
(they are both Boolean Algebras) and 
differ only on the symbols used. Li this 
article, the first system is used because 
it is the system applied in electronics 
(see ”An Introduction to Digital Elec¬ 
tronics,” by Jamieson Rowe), but those 
who wish to use the device for set 
mathematics the alternative symbols 
are listed in the box below. 

COMPUTER LOGIC SET MATHEMATICS 

X, Y True statements X, Y The sets (X) and (Y) 

• AND n Intersection 

-1- OR u Union 

X Complement of X X' Complement of X 

1 Always true “V.r Universal set 

0 Always false 0 Empty set 

(X -f Y) + (X -f Y) = (X H- Y) X 4- (X -f Y) = 1 

(X -h Y) + (X + Y) = 1 X H- (X -1- Y) (X 4- Y) 

(X + Y) (X . Y) = (X . Y) X (X -f Y) = (X . Y) 

(X -f Y) + (X . Y) = No Simplification X (X 4- Y) X 

(X -}- Y) (X -h Y) = (X 4- Y) X + (X + V) X 

(X + Y) (X 4- Y) 0 X + (X -f Y) = (X 4- Y) 

(X -f- Y) (X . Y) = (X -f Y) X (X 4- Y) (X 4- Y) 

(X -h Y) (X . Y) =: 0 X (X -f Y) = 0 

(X -f Y) + (X 4- Y) = 1 X + (X . Y) = (X 4- Y) 

(X -f Y) + (X -f Y) = (X -f Y) X + (X . Y) = X 

(X -i- Y) + (X . Y) = 1 X (X . Y) = 0 

(X -f Y) + (X . Y) = (X -i- Y) X (X . Y) (X . Y) 

(X -f- Y) (X 4- Y) = 0 X 4- (X . Y) = (X . Y) 

(X -f Y) (X -H Y) (X 4- Y) X 4- (X . Y) = 1 

(X -f- Y) (X . Y) = No Simplification X (X . Y) = X 

(X -h Y) (X . Y) = (X . Y) X (X . Y) = (X . Y) 

(X . Y) + (X 4- Y) = (X . Y) Y + (X -f Y) = 1 

(X . Y) 4- (X 4* Y) = 1 Y + (X -}- Y) = (X 4- Y) 

(X . Y) + (X . Y) = (X . Y) Y (X 4- Y) (X . Y) 

(X . Y) + (X . Y) = 1 Y (X 4- Y) = Y 

(X . Y) (X -f Y) = (X -f- Y) Y 4- (X + Y) = Y 

(X . Y) (X 4- Y) No Simplification. Y + (X 4- Y) = (X -f Y) 

(X . Y) (X . Y) (X . Y) Y (X H- Y) = (X 4- Y) 

(X . Y) (X . Y) = 0 Y (X 4- Y) = 0 

(X . Y) + (X 4- Y) = No Simplification. Y + (X . Y) = (X 4- Y) 

(X . Y) 4- (X -1- Y) = (X -f Y) Y 4- (X . Y) Y 

(X . Y) 4- (X . Y) = 1 Y (X . Y) = 0 

(X . Y) 4- (X . Y) = (X . Y) Y (X . Y) (X . Y) 

(X . Y) (X -f Y) = 0 Y + (X . Y) (X . Y) 

(X . Y) (X 4- Y) = (X . Y) Y 4- (X . Y) = 1 

cx . Y) (X . Y) 0 Y (X . Y) = Y 

(X . Y) (X . Y) = (X . Y) Y (X~Y) = (X . Y) 

The 64 expressions which can be selected — with their simplifications. 

Designing the circuit. Suppose we 
have a statement (or set) X. An 
expression may include the following 
forms involving X: 

X + X, x.x, x + x, x.x 

The simplification of these forms 
are, in order: 

X, X, 1 and O. 

A circuit can be made to demon¬ 
strate these simplifications using multi¬ 
pole rotary switches, see figure 1. The 
lower switch (circled) can be eliminat¬ 
ed and replaced by a single wire since 
both sides of it lead to the same re¬ 
sult. The complete circuit uses the 
same basic principles as this simple 
example. The circuit has been arrang¬ 
ed so that an absolute minimum num¬ 
ber of poles on each switch is used. 

The expression forms which the 
device will simplify are: 

^ Complement or . 
Tr Y) complement or c Y) 

Complement or 
no complement 

In addition, the form on the left 
side may be replaced by a single X or 
a single Y. In most cases replacement 

X + 

Figure 1. A circuit to demon- 
sirate the simplification of simple 
expressions using multi-pole ro¬ 

tary switches. 
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-Mg)“ 

—(g)- 

—(g)-’ 

—(g)- 
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—(g)-' 

—(g)- 

—(g)- 

—(g)- 

by a single X or a single Y results in 
the same simplification as (X -f- Y) 
on the left side. Foi< example: 

(X + Y) + (X + Y)= X -f (X 4- Y) 
= Y + (X + Y) 
= (X -f Y) 

The circuit design takes advantage 
of this fact. Therefore, in operating 
the device for a single X (or Y) the 
left side must be set at (X + Y). 

In all, 64 possible expression forms 
can be selected. These are listed sepa¬ 
rately, along with their simplifications, 

fX j Y) 

for checking the device. The expres¬ 
sion selected is set up on the switches 
and, when the power is turned on, the 
light indicating the simplification glows. 
There are 15 output bulbs as follows: 

1 X.Y X.Y 

0 X X.Y 

X-f Y Y X-f Y 

X.Y X X-f Y 

X-f Y Y No 
Simplification 

(X : Y] 

PARTS LIST 
1 on/off switch. 

1 rotary switch, 1 pole, 2 pos. 

1 rotary switch, 2 pole, 2 pos. 

1 rotary switch, 4 pole, 2 pos. 

/ rotary switch, 8 pole, 2 pos. 

. 1 rotary switch, 12 pole, 2 pos. 

1 rotary switch, 6 pole, 3 pos. 

15 light bulbs and sockets. 

1 battery (to suit bulbs). 

6 indicator knobs. 

1 suitable case or board for 
mounting. 

. IN.B. SETX-J-YFOR 
Y OMi V these 
^ SELECTIONS) <S>' 0 0 X.Y 

(g) 0 0 X 0 X.Y 

OFF O 

0 X + Y 0 Y 0 x-^ Y 

0 X.Y 

IX
 

0
 0 X t Y 

ON 

0 xTy 0 X 0 NO SIMPLIFICATION 

Ine panel layout of the device. The main function switches perform 
either AND/OR or COMPLEMENT/NO COMPLEMENT functions, as 

indicated. 

The circuit For simplicity the out¬ 
put bulbs are shown separately in the 
circuit. As each branch of the circuit 
tree terminates, the output bulb it leads 
to should be noted. A wire must then 
be connected from that point to the 
appropriate bulb. A common return 
leads from the other side of each bulb 
back to the battery, thus completing 
the circuit. 

The poles on each multi-pole switch 
are numbered to assist in wiring. This 
also helps to clarify the unusual 
arrangement of the oirouit for the 
right hand AND/OR switch which has 
some poles drawn separately (but linked 
by a dashed line). This arrangement 
was evolved in the process of minimis¬ 
ing the number of poles. jg 
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fKENWODD SOLID STATE STEREO AMPLIFIER 

treble 

muting 

''olume treble 
Balance 

phono 

KENWOOD’S KA-6000 
The Musical Powerhouse 

For Maximum Perfection 

Head Office: 469475 Kent Street, Sydney l ei: 2B*2bbl M8ll«iHrn8:15 Abbotsford Street Tel: 30-2491 Brisbane: 56 Edward Street Tel: 2-6467 Adelaida: Truscott 
3024 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 

40 WATT ^ 
SOLID STATE STEREO 
AMPLIFIER TR-ISOU 

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

* Damping factor: 40(at 16ohms), 20(at8ohms) 
* Dimensions: 10H"W), 4^’’{H), 9%’’(D). 

BOOKSHELF TYPE 
4-WAY S SPEAKER SYSTEM KL-SSO 
• Mounted speakers: 12-inch, tree-edge wooferx l(Bass) 

6H inch cone squawkerxl(lower midrange) 
4 inch.cone squawkerx 1 (higher midrange) 
Horn-type tweeterx 2 (Treble) 

* Dimensions: 15''(W), 25^"(H), ll?g"(D) 

eO WATT 
SOLID STATE STEREl 
AMPLIFIER TK-2iSOU 

’ 2 sets of stereo speaker terminal a 
front panel, speaker selector switc 

’Dimensbns. 
"13"(W), 4H5"(H). 9'JY6'’(D). 

'AMwfifFl'E MWllill 



mo&e 

SSV ^ 

.;f 

//zg 5QM/z^ approach to quality 

KEpywooo 
TMIO ESJEOTTMOIMXOS, IINTO. 

6-5, 1-CHOME, SHIBUYA, SHIBUYA-KU, TOKYO, JAPAN 

®0 WATT 
PST SOLID STATE AM/PM 
STEREO RECEIVER TK-20U 
* F.E.T. (Field Effect Transistor)3 Gang Tuning Condenser 

frontend for superior sensitivity, image rejection and 
cross modulation ratio. 

* Dimensions: 14)l6"(W), 4^ "(H), 11^ "(P)> 

Aik for a catalogue or demonstration by your nearest dealer. 

To: Jacoby Mitchell & Co., Pty., Ltd. ea 
469-476 Kent Si, Sydnay. 

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

NAME: AGE; 

ADDRESS: 

MODEL 

NORMAL 

KA-6000 

?tf ^LOW««J 
FltTER 

SKHi 

HiOH 
filter 
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"Jet Sound” and how to produce it 

An enquiry in the May issue about "Jet sound" as exploited 
by certain pop groups has produced a number of letters from 
readers explaining what the sound is and the means that are 
adopted to obtain it. We publish the letters for the interest 

of readers who may be keen to "get with it." 

C@nduef'®il by th@ Edifor 

When the original inquiry came to 
hand, we had to plead ignorance, 
doubtless to the disgust of our teen¬ 
age readers. However, now that the 
meaning of the term has been explain¬ 
ed, we are in a better position to 
comment. But first the letters; 

THREE RECORDERS: “The sound 
which D.G.O. is referring to is not 
produced by an electronic circuit at 
all and^—^bad news for small groups— 
cannot be reproduced ‘live.’ 

“Jet sound is a special effect pro¬ 
duced by recording engineers. To 
produce the ‘Jet’ or ‘phase-splitting’ 
effect you have to start with suitable 
material on which to operate. You 
need three recorders and a keen sense 
of accuracy. It is an easy effect to 
produce but a very hard one to 
control. 

“First, the music to be treated is 
laid down either by a single perform¬ 
ance (most common with small 
groups) or by combining multiple 
performances. 

“After the material has been taped 
on, say, recorder number 1, it is 
copied on to recorder number 2, 
exactly as originally recorded. The 
outputs of both these machines are 
then paralleled, ready to feed to 
recorder number 3. Recorders number 
1 and 2 must be able to be started 
together and replay at exactly the same 
speed at which they originallv record¬ 
ed, note for note. 
i “Wtih recorders 1 and 2 in the 
‘play’ mode and number 3 recording, 
the effect is produced by letting the 
finger of one hand touch the supply 
reel of recorder 1 or 2 very gently. 
This will perceptibly slow the particu¬ 
lar machine and pull the sound pro¬ 
gressively out of phase, the number 3 
recorder picking up the combined 
sound with the gradually changing 
phase. 

“Care must be exercised not to press 
the reel too hard or for too long, or 
the phase delay will become excessive 
and a straight echo will result. The 
time difference involved is only a mat¬ 
ter of thousands of a second. 

“To restore the phase relationship, 

the reel of the other machine is 
touched. It can be imagined how 
difficult this is to control. 

“Other names for the effect are 
‘sound slurring,’ ‘synchronised differ¬ 
entiation’ and “Skying.’ 

“I have described one method of 
producing the effect. Others include 
manually twisting the tape of a stereo 
machine on the record/playback head, 
and a manual linkage added to an 
existing recorder. This last method 
offers a superb control over the effect 
but is expensive and troublesome to 
install on some machines. 

“For sheer exaggeration of the 
effect, listen to ‘Big Hurt’ by Del Shan¬ 
non.” B.D. (Concord, N.S.W.) 

At right, the method 
suggested by R. L., 
involving use of an 
extra head and track. 
If the erase head was 
not arranged to scan 
both tracks, a clean 
tape would have to be 
used. Below, the 
method suggested by 
G. K. The behaviour 
would obviously vary 
with the width of the 
scanning gap and its 
position on the tape. 

TWO HEADS: ‘The device under 
discussion is loosely called a ‘phaser’ 
and, in a sense does to audio what 
atmospheric and ionospheric layers do 
to long distance radio transmissions. 
The audio signal is fed into two chan¬ 
nels then subsequently re-combined 
after a substantial and variable phase 
difference has been introduced by 
means of a time delay circuit. 

“One method of accomplishing this 
is to use a tape recorder with second 
record/play head either mounted ‘up¬ 
side down’ or arranged to record and 
replay one track lower than the first. 

The two heads are mounted about 
an inch apart. 

“The signal to be recorded is fed to 
both heads but the length of the tape 
between the heads is continually varied 
by manipulating the position of an 
extra tape guide or roller between the 
heads, as illustrated in the accompany¬ 
ing sketch. 

“When the tape is replayed on the 
same machine, with the output from 
the two heads combined and used to 
feed an ^amplifier system, the effect of 
the manipulation becomes evident and 
is heard as the desired sound. The 
fastest speed and the shortest distance 
between the two heads should be used, 
otherwise the effect tends to turn into 
an echo. 

REPLAY 

“I have heard that there are 
circuits involving transistorised flip- 
flops, preamplifiers, etc., but, although 
I have never seen or heard one, I 
would expect the simplest to be ineffec¬ 
tive and the most effective to be far 
too complex for construction by a 
homebuilder. 

“I would certainly like to see you 
come up with the circuit for a device 
which would produce this effect live’ 
on stage.” 

R.L. (Highgate, S.A.) 

RECORD 
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TILTING HEAD: “I have made a 
brief study of jet-sound which is called 
‘phasing’ by most people in the busi¬ 
ness. 

“It can be generated by various 
methods but all of them relate to tape 
and tape heads. The sound can be 
compared with the fading-out and 
coming-in sounds of overseas radio 
transmissions and involves a Doppler 
shift in the phase of the signal. 

“For example, it can be done by 
slowly moving a replay head in and out 
of azimuth while a tape, with signal 
already recorded, is running over it, 
as illustrated. 

“In condition 1, signals reach the 
gap first at the top. At 2, all arrive at 
the head at the some instant. At 3, 
the condition is the reverse of 1. As 
the head is rocked back and forth, it 
produces a hiss, like the sound of a jet 
take-off, until the head is aligned. Tlie 
same thing happens in reverse as the 
head is taken through the other 
extreme. 

“This is one method of achieving a 
Doppler phase shift. Others are avail¬ 
able, generally more complex. It is 
essential, however, to keep wow and 
flutter to a minimum while phasing. 

“If anybody wants to try out the 
effect, it can be made to work suffi¬ 
ciently well for purposes of illustration 
by manipulating a replay head held 
carefully in the hand. 

“As yet, I do not know of any elec¬ 
trical methods which will achieve the 
same effect as I imagine it would be 
difficult to obtain sufficient time delay 
to gain the desired effect.” 

G.K. (Vaucluse, N.S.W.) 

COMPLEX TONES ONLY: “Most 
pop music is composed of harsh, peaky 
waveforms and it is on this harshness 
that the phasing effect largely depends. 
Depending on the relationship of the 
two sources, the waveforms cancel or 
add, creating a “whooshing” sound, 
completely changing the sound of a 
singer or an instrument and, most 
noticeably, of cymbals. 

“An interesting aspect of the trick 
is that it can create a sustaining effect 
on certaiin notes, usually those of 
lower frequency, but only on complex 
tones. It will not work on sine or 
near-sine waveforms. 

“As far as I know, the effect has 
not been created successfully, live. At 
present I am working on a phase-shift 
amplifier system, the audio being fed 
through two paths, one straight and 
the other through a capacitor/resistor 
variable delay network. Although an 
effect can be observed on a C.R.O., 
the time constant is not long enough 
to be audibly evident.” 

K. T. (Bayswater, W.A.). 

COMMENT: Well now we all know. 
In terms of electrical and acoustical 

quantities, “jet sound” falls somewhere, 
between vibrato and echo, though its 
effect is quite different from either. 

It involves a Doppler frequency or 
phase change which could variously be 
compared and contrasted with elec¬ 
tronic or Leslie-type vibrato, but with 
a time function approaching that in¬ 
volved in reverberation. And herein 
lies the core of the problem, as related 
to obtaining jet sound live on stage. 

No one has yet been able to come 
up with practical electronic circuitry 
which will delay audio signals by a 
time interval which is significant in the 

'My attention has been drawn to a 
letter published some time ago in 
‘Forum’ (October, 1968), in which your 
correspondent complained about off- 
centre gramophone records, 

“I have had relatively little experi- 
?nce of Australian pressings and it may 
be that more quality control is prac¬ 
tised here than elsewhere. As far as 
overseas pressings are concerned, my 
experience has been entirely in line 
with your correspondent’s remarks 
about wow in 5 per cent to 10 per 
cent of records. 

“The incidence of this fault bears 
no obvious relation to the cost of the 
record. I have met it as much in the 
full-priced discs from the best-reputed 
sources, as from others. It may be 
more expensive to eliminate such ran¬ 
dom faults in mass-production than 
your correspondent imagines, but 1 
agree with him that there is no reason 
why we should accept this fault ‘philo¬ 
sophically,’ as you appear to do. 

“Such records are not fit for the pur¬ 
pose for which they are sold and both 
purchaser and retailer should be en¬ 
couraged to ask for a replacement, 
believe that few manufacturers would 
make any bones about providing one. 

“The question was raised as to 
whether this fault bothers other people. 
Judging by the prevailing indifference 
to the extremes of wow often met in 
film soundtracks, I would guess that 
most people are conditioned to accept 
this as a 'natural’ part of the unrealit 
of canned music. Evidently, they (- 
not agonised by it, as a minority of 
us are. Nevertheless, elimination of 
this fault should have a high priority 
in any pretentions to high-fidelity re¬ 
production, particularly where piano 
and organ are concerned. 

“Personally, 1 am not convinced that 
the gramophone record is a satisfactory 
medium in this respect for pitch- 
sensitive ears and a bit of elementary 
arithmetic has confirmed my suspicions. 

“L.P, discs are commonly recorded 
to within 2iin of the centre. Both turn¬ 
table spindles and record centre-holes 
vary somewhat in size but, even in 
favourable conditions, one surely has 
to reckon with .0025in clearance be¬ 
tween the two. If so, this alone, re¬ 
gardless of fluctuations in the record¬ 
ing groove itself or in the turntohU 

audio sense. Manufacturers of electro¬ 
nic musical instruments have been on 
the lookout for years for such' a device, 
to simplify the creation of synthetic 
echo and reverberation. Public address 
operators could use it to phase rein¬ 
forced and more direct sound in large 
buildings, and it would have applica¬ 
tion in recording studios and broadcast 
stations as well. 

However, the simple fact is that all 
audio delay systems contrived to date 
have had to rely on an acouistic or 
mechanical link—an echo chamber, an 
acoustic transmission line, an echo 
plate or spring system, or a tape link, 
to provide the delay needed. 

While jet sound does not appear to 
require a delay time as long as that for 

could contribute 0.1 per cent wow in 
the inner grooves. 

“Little wonder that many of us find 
I5ips original tape-recordings of the 
piano or organ (in which combined 
record/replay fluctuations can be kept 
within 0.1 per cent peak to peak) more 
consistently natural than any commer 
cial disc. Since faulty records are 
often off-centre by well over l/32in, 
we have to reckon in such cases with 
a wow of the order of 1.0 per cent. 
In the face of this, the quoting of per¬ 
centage of wow in turntables is cer¬ 
tainly ‘little more than a giggle,’ 

“There is surely too much compla¬ 
cency about the prevailing standards of 
high-fidelity reproduction. No doubt, 
much progress has been made in recent 
years, as in a few aspects of top-class 
(and top-price) equipment, notably 
gramophone pickups. But, in some 
respects, popular standards have been 
drastically lowered," 

“The fact that some manufacturers 
of international reputation do not dare 
to quote distortion figures for their 
amplifiers at the inflated power ratings 
they now advertise may not be import¬ 
ant in itself. But it is surely sympto¬ 
matic. Does not the vast majority of 
transistor power amplifiers, sold in the 
past five years, compare most unfav¬ 
ourably with modest push-pull pentode 
output designs of 10 years ago, for dis¬ 
tortion at average program levels? 

"You mentioned in the same ‘Forum’ 
indifference of many professional musi¬ 
cians to ‘high-fidelity’ reproduction. No 
doubt, this is partly explained, as you 
suggested, by their ability to remember 
the reality of live performance, regard¬ 
less of the quality of the stimulus. But 
I believe that many are repelled b 
the unnatural high-frequency distortio n 
and peakiness of response so often 
heard in demonstrations of high- 
fidelity equipment. 

“Perhaps they are judging (quite cor- 
correctly) that this is less NATURAL 
than the restricted response but smooth 
rcll-off of many modest machines of 10 
years ago. In my experience, profes¬ 
sional musicians are delighted by true 
high-fidelity reproduction, as distinct 
from the fuzzy sound, miscalled hi-^' 
But the genuine article remains expen¬ 
sive and its installation calls for exper' 
supervision, which too few retailers can 
provide. G.N. (Clayton, Vic.) 

reverberation and echo, it is still long 
enough to be well beyond what can be 
accomplished electronically—and there¬ 
fore beyond the circuitry used for 
vibrato (as discussed in our March 
issue). 

It also apparently relies on the 
ability to sweep the phase relationship 
smoothly between limits, at will, and 
this would appear to militate against 
ideas of sampling tappings along an 
acoustic delay line. This is not to say 
that it can’t be done or that it would 
not produce an acoustically interesting 
effect. But it doesn’t look too pro¬ 
mising. 

So, We have the tape systems 
referred to by our correspondents in 
letters which, happily, are complemen- 
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Head Officp:' • 
431 Bridge Bd., Riclimond.'Victoria 3l21.Te1. 423762.¥. , ' 

Australia's Greatestjifi Centre *Whoifesaier^’‘Jraidehi ’ accepted 

Since its recent release the Revox A77 stereo tape deck has been acclaimed 

by professionals and tape enthusiasts all over the world. Read this excerpt 

from a recent review in “Hi-Fi Sound” ... 

“This recorder is a masterpiece of electronic and mechanical engineer¬ 

ing . . “The electronic function and motor control system certainly 

sets a new standard in deck design and performance which, coupled 

with the really high fidelity electronic performance, puts this new 

range of REVOX recorders in the connoisseur class.” 

What will your New Revox A77 do for 
you? 
You will make and replay tapes to professional 
standards—many REVOX recorders are used 
for precisely this purpose. Every desirable fac¬ 
ility is there — sound-on-sound, multi-play, 
echo, on-off tape monitoring, playback to both 
European and American equalisation standards. 
Add to these features calibrated VU meters, 
electronic speed change for the two tape speeds 
of 7i and 3l'i.p.s., 3 motor tape transport 
system, use of silicon planar transistors . . . 

: of 30-20,000 

Hz. +2, -—3 dB at i.p.s., a signal-to-noise 
figure of better than 58 dB. and a wow and 
flutter figure of a maximum 0.08% at i.p.s. 
Space does not permit detailing of the com¬ 
plete specifications of the REVOX A77. Un¬ 
abridged data is available now. The REVOX 
A77 stereo tape deck is on continuous demon¬ 
stration! 
Ask for a trade-in valuation on your old equip¬ 
ment, or, if you cannot come to town, ask for 
your personal EMQ*. You’ll save more and 
more at Encel Electronics! Call or write now! 

*Encel Mail Quote. 
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FOUR HIGH QUALITY 
MICROPHONES FOR 

USE WITH THE REVOX 
A-77 TAPE RECORDER 

LONDON LM400 
An omni-directional dynamic dua! Impedance 
microphone with a response of 50-15,000 
An ideal general purpose unit — robust and de¬ 
signed to withstand studio or field 
Use. Ask for complete specifications. 7C 
Encel price Inc. sales tax . 

LONDON MODEL LM-200 
A dynamic cardioid dual impedance microphone 
with balanced output and a frequency response 
of 50-15,000 Hz. Discrimination at 180“ elimin¬ 
ates unwanted background noise. Natural record¬ 
ings are possible even under unfavourable acous¬ 
tic conditions. Weight Is only 4.| ozs, including 
the cable. Ask for complete 
specifications. Ence! price inc. sales $16.85 

'V, 

SWEDISH PML MICROPHONES 
MODEL RD-36 

Probably the most popular of the PML range is 
the Model RO-36, a dynamic cardioid dual 
impedance microphone with a frequency response 
of 30-20,000 Hz. This slender microphone is 
recommended for high quality sound recording; 
oven under the most unfavourable conditions it 
solves problems arising from feedback and 
background noise. Ask for com¬ 
plete details. Encel price inc. sales $47.00 

NEW PML CONDENSER MICROPHONE 
MODEL EC>71 ONLY $102. 

A now solid state miniature cardioid condenser 
microphone with a frequency response of 40- 
18,000 Hz. Weight is only Ij ozs. and size 
only 2-11/16'’ x 11/16", The PML EC-71 is 
used by many professionals, and is Ideal for 
use with the Revox A77 tape deck. 
Encel price includes the power J JQ2 0Q 

ei^iSCTItONICS 
(STCRiSO)l»TY« Urp. 

Head Office: 
431 Bridge Rd . Richmond; Victoria 3121. 

Tel. 42 3762. 
Sydney. Store; Ground Flaor,. i?SM BilildtnjJ.. 

257 Clarence Street, Sydney. N.S.W. 2000. 

Tel. 204563. 294564. 
*Waoia»aler« 'Trade Jn* «cept*d 

Australia’s Greatest Hi-Fi Centre 

tary in thdr content. If you have the 
equipment, the incentive and the 
initiative, you can use one or other of 
these methods, not only to modify the 
recorded sound of your own group, but 
to make other recordings sound quite 
different from what the original artists 
ever intended. Nor do you have to stop 
at pop. 

ftectroaic musicians have just pro¬ 
duced “Switched On Bach” (May issue 
pages 119, 127) so why not “Shoo- 
Shoo-Schubert” or “Fancy Phase 
Franck”? 

Changing the subject, the letter set 
out on the previous page is from a 
Victorian correspondent who feels that 
fair too many disc records contain a dis¬ 
cernible amount of wow. He goes so 
far as to suggest that some wow is 
almost inevitable, by reason of the fit 
tolerance between the centre hole in 
the record and the turntable? spindle. 
I suggest you read the letter carefully 
and, if so inspired, submit your own 
observations, in agreement or other¬ 
wise, 

COMMENT: Unless I miss my 
guess, G.N. picked up the idea that we 
accepted recording faults philosophi¬ 
cally from the original correspondenf 
in the October, 1968, issue who used 
this phraseology. 

Over and above a couple of practical 
issues, my own comment was to query 
the estimate of 5-10 per cent of discs 
as being faulty, suggesting that I, per¬ 
sonally, had noted the effect only on 
the occasional record. The proportion 
would have been nothing like 1 in 20 
Or 1 in 10. When a record like this 
turns up I would regard it as a 
positive fault and the fact would be 
noted in the review of that record, to 
warn prospective buyers. This is a 
far cry from accepting wow “philoso¬ 
phically.” 

It must be admitted, of course, that 
sensitivity to wow is a highly sub¬ 
jective matter. If. after having gone 
through a statistically valid sample of 
the discs on hand, G.N. insists that 
he can hear annoying wow in 5-10 
per cent of them, no one can possibly 
contradict him. 

However, if it should transpire that 
his sensitivity is unique or completely 
unrepresentative of consumers gmer- 
ally, one could hairdly expect lecording 
companies to be over-keen to meet 
those requirements or to abandon the 
disc system altogether. 

To say this is not to stretch the 
sense of G.N.’s letter, for he does 
speculate whether “the gramophone 
record is a satisfactory medium in this 
respect for pitch sensitive ears.” (Or 
as pitch sensitive as G.N.'s ears would 
appear to be.) 

In view of the current huge-volume 
sales of records to apparently satis¬ 
fied customers, it might be difficult 
to convince record manufacturers that 
they are tutming out a technically un¬ 
sound product. 

They might also speculate as to how 
G.N. can still enjoy 90-95 per cent of 
their products, if his spindle and hole 
observations are valid. 

Indeed, one might have to question 
whether any practical and marketable 
medium would come up to G.N.’s re¬ 
quirements. An original 15ips tape 
recording may be superb indeed but 
it is a completely non-commercial item. 

Add the high-speed copying and the 
generations that navj to be accepted 

before the marketable tape product 
emerges and haggle about the price at 
the ultimate replay equipment, and one 
is left with a result which may equally 
fail to satisfy critical eairs. 

One point in the letter does intrigue 
me somewhat, namely the reference to 
the* problem of wow in respect to the 
reproduction of piano and organ 
music. 

Piano music, yes! If one wants to 
check disc or tape reproducers for 
wow, in terms of practical music re¬ 
production, listen to a piano recordiing 
which contains sustained tones. 

But a grand organ is so unprecise 
in terms of pitch and so cbaracterised 
by free-phase components, producing 
slow beats, that I have not regarded 
it is anywhere near as sensitive an 
indicator to wow effects as a piano. 
In fact, one of the tricks which 
designers of electronic organs use, to 
give them a “pipe-like” quality, is to 
introduce a frequency modulation com¬ 
ponent by means of a slowly rotating 
Leslie loudspeaker syste*m. 

One thing I have noticed about 
acoustic organ recordings is a tendency 
for die-away chords to sound fiat. The 
fact that th^y sound flat rather then 
sharp on occasions, or undulating, has 
led me to believe that the effect is not 
wow (for which it could readily be 
mistaken) but rather an impression 
based on the way in which complex 
mixtures progressively die away in a 
large, reverberant building — high fre¬ 
quencies first. 

It would be interesting to hear 
.further comment on this point. 

Finally, I am not impressed bv 
G.N.’s summary of whai has happmed 
in the field of sound reproduction. I 
would be prepared to argue that 
cartridges, pickup arms and motors 
have improved AT ALL LEVELS over 
the past decade. Records other than 
“quickie” pops have certainly not re¬ 
gressed. My impression is that ampli¬ 
fier manufacturers generally have 
shown a keen awareness of distortion 
figures and DO publish them. 
Theire is room for suspicion that the 
performance of some anuplifiers at play¬ 
ing level falls b^lONv the high-level per¬ 
formance but let’s remember that the 
distortion could multiply three or four 
times and still be below one-half per 
cent! 

Cm2EN BAND: “I have just fin¬ 
ished reading that hilariously funny 
letter on page 71 of the March issue, 
from A.L. (Stratford, N.Z.) 

“Shades of ‘Star Trek’ and Mr 
Spock! Where does A.L. get his science 
fiction receiver from? Apparently it 
automatically not only identifies a dead 
carrier on 27MHz as belonging to a 
CB’cr, but also that the owner of the 
offending equipment is a member of 
a particular club. 

“Seriously, let’s getl the record 
straight: 

“(a) 27MHz is not a CB frequency 
in New Zealand. 

“(b) The? regulation on an external 
CB antenna states simply ‘Not more 
than 10 feet in length and fed by a 
non-radiating line’, Groundplanes are 
perfectly legal. 

“(c) On the citizen band, CQ is a 
‘mayday* call and I would need more 
proof than the word of A.L. that its 
use is extensive. 

“(d) CB’ers do not cal! themselves 
(Continued on page 177) 
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Why not YOU? 
With training through T.T.I., you could qualify for a start in the Electronics 
Industry as a: 

• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 
• Industrial electronic technician—and many other skilled positions. 

WILL YOU FILL THE BILL WHEN THE TIME COMES? 
The “good job” you hold down today may offer less and less opportunity 
for advancement as Electronics increase their impact on all branches of 
industry. 

TECHNICAL TRAINING INTERNATIONAL, a world wide company with 30 
years’ experience in the field of specialised technical training, offers the 
latest Electronics training programmes available in Australia. 

GAIN FULL PRACTICAL EXPERIENCE BY 
BUILDING YOUR OWN LABORATORY AT 
HOME. With T.T.I. training you build over 100 
circuit-proving projects. In addition, you 
actually construct the professional test 
equipment illustrated here. 

IF YOU ARE BETWEEN 18 AND 45 YEARS, AND EARNING 
LESS THAN $80 PER WEEK ... IF YOU ARE SERIOUSLY 
INTERESTED IN TRAINING FOR A CAREER IN ELEC¬ 
TRONICS, FILL IN THIS COUPON FOR FURTHER INFORMA¬ 
TION, WITHOUT OBLIGATION. 

Name- 

Address- 

Age. 

To: Technical Training Internafional Ply. Lfd. 
P.O. Box 328 Chatswood, N.S.W. 2067. 

Please tell me more.about T.T.I. Electronics Training, 
without obligation to me. 

-Present occupation_ 
T.T.I.—The industry-approved Technical Training Organisation EA/K 
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Chapter 3 by Jamieson Rowe 

Doping and impurity semiconductors—donor impurities and 
N-type impurity semiconductor—majority and minority car¬ 
riers—doping concentration and its effects—acceptor im¬ 
purities and P-type impurity semiconductor—-resistivity and 
excitation—Fermi level and the Fermi-Dirac distribution— 

compensation. 

electrons, of which both silicon and 
germanium atoms have four. Each 
atom in the lattice is bound to its 
four neighbouring atoms by a so-called 
“covalent” bond, involving one valence 
electron of each atom in a common 
“shared pair” orbit. A simplified two 
dimensional representation of this was 
given previously in fiigure 2.7. 

As we have seen, electrical conduc¬ 
tion cannot take place in intrinsic 
semiconductor materials such as pure 
silicon and germanium when they are 
in the ground state, because of the 
completely filled valence band. How¬ 
ever excitation of the crystal lattice 
results in the production of electron- 
hole pairs, of which the electrons 
become available as negative current 
carriers moving in the conduction 
bands, and the holes become available 
as positive current carriers moving in 
the valence band. 

of such an impurity semiconductor is 
typically considerably lower than that 
of an intrinsic semiconductor, while 
the influence of temperature and other 
forms of excitation is less pronounced 
—again under normal conditions. As 
figure 3.1 shows, the resistivity is still 
infinite for zero excitation (the ground 
state), and still drops proportional to 
excitation at very high levels; but at 
moderate excitation levels there is a 
“plateau” not present in the dharac- 

ristic of an intrinsic semiconductor. 

Although all impurities tend to alter 

When atoms of elements such as 
phosphorus, arsenic, antimony or bis¬ 
muth are present as impurities in such 
a crystal lattice, they are for the most 
part incorporated into the lattice 
structure in a simple “replacement” or 
substitutional manner. Four of their 
valence electrons are engaged in cova¬ 
lent bonds with the neighbouring 
“host” atoms, so that in this respect 
an impurity atom is quite equivalent 
to a host atom. 

Of course an impurity atom cannot 
be fully equivalent to a host atom, 
because it will have both a different 
nucleus mass and positive charge, and 

RESISTIVITY 
(OHM-CM) 

Increasing the excitation of the lat¬ 
tice, by raising its temperature, for 
example, thus causes the conductivity 
of such materials to increase. Or 
looked at in another way, their resis¬ 
tivity falls. At room temperature their 
resistivity has typically fallen to a 
value which, while quite high com¬ 
pared with metallic conductors, is still 
low compared with an insulator such 
as diamond. 

Actually semiconductors such as sili¬ 
con and germanium only exhibit this 
so-called intrinsic behaviour . when 
they are extremely pure—something 
like 99.9999999% pure, in fact, with 
any other elements present in the cry¬ 
stal lattice as “impurities” kept to less 
than one part in 10®. Even micro¬ 
scopic amounts of certain impurities 
can radically alter their electrical 
behaviour, and in different ways. 

From this may be judged the degree 
of precision which has been evolved 
by modern semiconductor technology, 
which is not only concerned initially 
with the controlled alteraion of heir 
pure materials such as silicon and ger¬ 
manium, but also and consequently 
with the controlled alteration of thedr 
electrical behaviour to an accurate 
extent. The latter technique, which is 
known as doping, involves the addi¬ 
tion of precise microscopic quantitiies 
of selected impurities. Typical concen¬ 
trations range from a few parts in 
10® to a few parts in 10^ 

As we shall see, the presence of 
impurities in a semiconductor results 
in the availability, under normal con¬ 
ditions, of many more current carriers 
than are available in an intrinsic semi¬ 
conductor. As a result the resistivity 

Figure 3.1 

the broad electrical behaviour of a 
semiconductor in this fashion, there 
are in fact two different and some¬ 
what complementary mechanisms by 
which this can occur. Each mechan¬ 
ism is associated with a particular 
group of impurity elements, so that 
when used for doping the elements of 
the two groups produce two different 
“types” of impurity semiconductor 
material. The differences between these 
two types of impurity semiconductor 
are vital for the operation of virtually 
all serniconductor devices, so that we 
should now examine each in turn. 

We have seen that the atoms of a 
silicon or germanium crystal lattice 
,are bound together by the valence 

a correspondingly different number of 
surrounding electrons. The latter is of 
particular importance because in the 
case of phosphorus, arsenic, antimony 
and bismuth there are in fact five val¬ 
ence electrons, one more than is pre¬ 
sent in silicon or germanium. 

Because of this, when an atom of 
these elements is present as an impurity 
in a silicon or germanium crystal lattice 
there is one valence electron “left 
over” after the* atom has engaged 
itself in covalent bonds with its neigh¬ 
bours. This is illustrated in figure 3.2, 
where the “left over” fifth electron is 
shown occupying an orbit surrounding 
its parent phosphorus nucleus in a 
silicon lattice. 
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Although the electron is shown in 
an orbit surrounding its parent im¬ 
purity nucleus, it may be remembered 
that electrons at the valence and high 
energy levels in a pure crystalline 
solid tend to be the “common property” 
of aill the nuclei in the lattice. Thus 
while the additional positive charge on 
an impurity nucleus does produce a 
small local “dip” in the electron energy 
pattern of the lattice, with a con¬ 
sequent tendency for the fifth valence 
electron to remain, this effect is in f-act 
quite slight. Very little energ>^ is re¬ 
quired in order to free the electron, so 
that even when the lattice is only 
slightly excited such electrons are 
virtually all freely wandering around 
the crystal and available as negative 
current carriers. 

Because of this effective “donation” 
of electrons as additional negative 
current carriers to the basic simicon- 
ductor lattice, impurity elements such 

At this point the reader may perhaps 
be wondering whether the electrons 
which transfer from the donor level to 
the conduction band leave holes 
behind. The answer to this is no, 
because the donor level simply corres¬ 
ponds to the isolated “fifth valence 
electron” orbits shown in figure 3.2, 
rather than to a complete binding orbit 
system, and the concept of a hole has 
little if any meaning except with 
reference to a complete binding system. 
To extend an earlier analogy, an empty 

available as negative current carriers; 
while there are also an equal number 
of positively charged donor impurity 
ions which are fixed and therefore not 
themselves available as current carriers. 
We will see later on that while the 
fixed Impurity ions cannot act as 
current carriers themselves, they can 
despite this play an important part in 
controlling the behaviour of the 
carriers. 

Although the electrons “donated” by 
the donor impurity atoms are the main 

DISTANCE THROUGH CRYSTAL 

Figure 3.2 

as phosphorus, arsenic, antimony and 
bismuth are known as donor Impuri¬ 
ties* And because with such donor 
impurities present there is an excess of 
negative current carriers, in contrast 
with the equal numbers of positive and 
negative carriers present in an excited 
intrinsic semiconductor lattice, a crystal 
lattice which has been doped with a 
donor impurity element is termed an 
N4.ype Inipuriiy semiconductor. 

The energy band diagram of such an 
N-type impurity semiconductor is 
shown in figure 3.3. It may be seen 
that in the ground state the fifth 
valence electrons of the donor 
impurity atoms occupy localised and 
relatively isolated segments of a single 
energy level, which is only slightly 
below the bottom of the lowest con¬ 
duction band, The electrons occupy a 
single new level rather than a multi¬ 
level band because, being relatively 
isolated from one another, they are 
not subject to coupling interaction 
effects. 

The small gap between this “donor 
level” and the bottom of the conduc¬ 
tion band represents the small energy 
increment required to free the electrons 
from their ground-state orbits. It may 
be seen that only a slight excitation 
of the crystal lattice will cause most 
of the donor level electrons to be 
transferred to the conduction band 
levels, so that the resistivity of the 
material will fall rapidly with excita¬ 
tion to a value which is many times 
lower than an intrinsic semiconductor 
under normal conditions. 

isolated orbit is somewhat like a test- 
tube emptied of water, in which an 
‘‘air bubble” can scarcely have any 
meaningful existence, 

When a fifth valence electron leaves 
its parent donor impurity atom to 
wander through the crystal lattice, 
then, it does not leave behind a hole. 
But this is not to say that the parent 
impurity atom then becomes indist¬ 
inguishable from any of the host atoms; 
this can never occur, because it may 
be remembered that the nucleus and 
core electron system of the impurity 
atom will be .always different from that 
of the neighbouring silicon or 
germanium atoms. 

In fact, a donor impurity atom 
which has lost its fifth valence electron 
to the lattice will have a nett positive 
chai-ge. This being the case it should 
strictly no longer fee called an “atom,” 
but given the name by convention 
applied to a charg^ particle — an 
ion. It will be a positive ion, naturally, 
and will be fixed rather than movable 
because of its covalent bonding with 
the neighbouring host semiconductor 
atoms. 

Under moderately excited “normal” 
conditions, then, N-type impurity semi¬ 
conductor material contains two types 
of localised electric charge whose 
presence can be attributed to the addi¬ 
tion of impurity atoms to the crystal 
lattice. On the one hand are an 
appreciable number of electrons mov¬ 
ing through the crystal with an energy 
level which places them in the conduc¬ 
tion band, and which are therefore 

current carriers in N-type impurity 
semiconductor material, they are not 
the only available current carriers. The 
reason for this is that there will still 
be electron-hole carrier pairs produced 
by excitation of the lattice in the same 
fashion as in an intrinsic semi¬ 
conductor. 

As one might expect, a particular 
degree of excitation of an impurity 
crystal tends to produce as marry elec¬ 
tron-hole carrier pairs as in an intrin¬ 
sic semiconductor crystal at the same 
degree of excitation. However in an 
impurity semiconductor the effective 
number of such carrier pairs present 
at any degree of excitation is con¬ 
siderably lower than in intrinsic 
material. 

In the case of the N-type impurity 
semiconductor material which we have 
been considering, the reason for the 
reduction is that with a considerable 
number of donor-derived conduction 
elecU'ons already wandering through the 
crystal lattice at the conduction band 
levels, there is an increased probability 
that wandering holes and electrons will 
meet to annihilate one another by re¬ 
combination. Naturally such recom¬ 
binations “remove” equal numbers of 
conduction-band electrons and valence- 
band holes from the crystal lattice, 
so that the numbers of both types 
of carrier effectively available in addi¬ 
tion to the donor-derived conduction- 
band electrons will be somewhat 
smaller than the numbers of carrier 
pairs available in intrinsic material 
under the same conditions. 

The total population of current car¬ 
riers available in N-type impurity 
semiconductor material under normal 
conditions thus consists rrjainly of 
conduction-band electrons, with a 
small minority of valence band holes. 
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In this material electrons can thus be 
termed the majority carriers, and holes 
the minority carriers. Both these term^ 
serve to emphasise the contrast with 
the equal-numbers-of-eiectrons-and- 
holes situation which applies with an 
intrinsic semiconductor. 

As one might expect, increasing the 
number of donor-derived conduction 
band electrons in the material further 
reduces the effective additional pro¬ 
portions of “intrinsically produced” 
electron-hole pairs. And not surpris¬ 
ingly, the number of donor-derived 
electrons is in turn directly propor¬ 
tional to the number of donor impurity 
atoms originally added to the lattice 
— the doping concentration. 

Hence we can say that in N-type 
impurity semiconductor material, the 

may be remembered, are pentavaieai. 
They have five valence electrons, in 
other words, one more than the four 
possessed by intrinsic semiconductors 
such as silicon and germanium. As 
one might perhaps expect, there also 
exists a second group of important 
impurity elements which are in con¬ 
trast trivalent — possessing only three 
valence electrons, and hence in this 
case one less than silicon and ger¬ 
manium. Elements which fall into tbis 
group include boron, indium, alumin¬ 
ium and gallium. 

When atoms of one of these elements 
are present as impurities in a semi¬ 
conductor crystal, they are for the 
most part incorporated into the lattice 
in much the same “substitutional” 
manner that applies in the case of 

aluminium—effectively brings with it 
into the crystal lattice nothing other 
than a positively charged valence-band 
hole. 

Although in the common-nproperty 
valence electron binding system of the 
crystal lattice, the hole has a ^ weak 
tendency to remain in the vicinity of 
its parent impurity nucleus. This is 
because of the lower positive charge 
or “relative negativity” of the impurity 
nucleus compared with the neighbour¬ 
ing host nuclei. However, as with the 
fifth valence electron of a donor im¬ 
purity, the hole binding is very weak, 
and very little energy is required for 
the hole to effectively move away 
through the crystal in the manner 
which we previously examined. 

This means that even for quite low 
levels of excitation, the holes intro¬ 
duced into the lattice by the impurity 

proportion of total available current 
carriers represented by the majority 
carriers — in this case electrons — 
is directly proportional to the doping 
concentration. Highly or heavily doped 
material can thus be considered to be 
“more N-type” than lightly doped 
material, because it will have a higher 
proportion of majority-carrier electrons 
and a lower proportion of minority- 
carrier holes. 

Figure 3.4 illustrates the foregoing 
by showing the effective numbers of 
electron and hole carriers which will 
normally be present in a crystal sample 
for various doping concentrations. It 
may be seen that for intrinsic material 
with zero donor impurity, there are 
present equal and modest numbers of 
electrons and holes — the “intrinsic” 
electron-hole pairs. With the progres¬ 
sive addition of donor impurity the 
number of electrons rises rapidly while 
the number of holes falls, so that 
while the total number of carriers 
available for conduction rises rapidly 
with donor impurity concentration, it 
progressively becomes composed more 
and more of electrons or majority car¬ 
riers, and less and less of holes or 
minority carriers. 

Having looked fairly closely at one 
of the two tyf^s of impurity semi¬ 
conductor material, let us now examine 
the second type. We may well expect 
to find a similar but complemeniary 
set of situations involved, and this in 
fact turns out to be the case. 

Those impurity elements which act 
as electron carrier donors to an intrin¬ 
sic semiconductor crystal lattice, it 

"ACCEPTOR LEVEL- 
OCCUPIED BY ACCEPTOR HOLES 

IN GROUND state 

valence band 
■ (FILLED IN GROUND STATE) 

Figure 3.6 

donor impurities. However, having 
only three valence electrons, they are 
able to enter into the required cova¬ 
lent bonds with only three of the 
neighbouring host atoms. With the re¬ 
maining neighbour atom they can form 
only a weaker “non-contributory” bond 
involving a single electron. 

As the illustration in figure 3.5 
shows, the weakened fourth bond is of 
exactly the same typ^ which we saw 
to be present in an intrinsic semicon¬ 
ductor lattice bond when an electron 
has been removed by excitation. In 
short, the impurity atom—in this case 

atoms will be found wandering through 
the crystal and available as positive 
current carriers. At the same time the 
impurity atoms themselves, having 
gained a valence electron, will have 
become fixed negatively charged ions. 

It may be seen that in contrast with 
the behaviour of donor impurities, the 
impurity atoms have in this case effec¬ 
tively “accepted” valence electrons from 
the crystal lattice. To distinguish this 
behaviour from that of donor impuri¬ 
ties, elements such as boron, indium, 
aluminium and gallium are known as 
acceptor impurity elements. And be- 
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cause witli an acceptor impurity pre¬ 
sent a semiconductor crystal has an 
excess of positive current carriers under 
normal conditions, compared with in¬ 
trinsic material, a crystal which has 
been doped with an acceptor impurity 
is termed a P-type impurity semtcon- 
ducton 

The energy band diagram of a P- 
type impurity semiconductor is shown 
in igure 3.6, and the reader may care 
to compare it with that for N-typc 
material shown in figure 3.3. It may 
be seen that the holes which “belong” 
to the acceptor impuiiity atoms in the 
ground' state again occupy localised 
and isolated segments of a single 
energy level, but that in this case the 
impurity level is slightly above the 
top of the valence band. 

The small gap between the “acceptor 
level” and the top of the valence band 
represents the small energy increment 
required for electrons in the valence 
band to transfer into this level, “fill¬ 
ing” a hole but leaving behind another 
in the valence band itself. Only slight 
excitation of the lattice is therefore 
required for most of the acceptor level 
holes to be filled, leaving many holes 
behind in the valence band to act as 
positive current carriers. The resis¬ 
tivity of P-type material thus falls 
rapidly with excitation in almost 
exactly the same fashion as with N» 
type material, and like the latter it has, 
under normal conditions, a resistivity 
many times lower than intrinsic semi¬ 
conductor. 

Just as the donated electrons are not 
the only carriers present in N-type 
impurity semiconductor, so the holes 
derived from acceptor atoms are skni- 

ooncentration for a P-type impurity 
semiconductor may be represented as 
in figure 3.7, which is a similar diai- 
gram to that of figure 3.4 for an N- 
type semiconductor. Here the holes are 
the majority carriers and the electrons 
are the minority carriers, but other¬ 
wise the relationships are very similar. 
As before the total number of carriers 
available for conduction rises rapidly 
with impurity concentration, and pro¬ 
gressively becomes composed more and 
more of the majority carriers and less 
and less of the minority carriers. 

It may be seen from the foregoing 
descriptions of the two types of im¬ 
purity semiconductor that both types 
have available under normal conditions 

where virtually all the electron or hole 
carriers derived from^ the* impurity are 
available for conduction; at this point 
the resistivity tends to flatten out. 

Further increase in excitation tends 
to produce little if any reduction in 
resistivity, because the tendency for 
increased numbers of electron-hole 
pairs to be produced is largely balanced 
by a corresponding increase in re¬ 
combination. In fact the resistivity of 
the material tends to increase slightly, 
because with increasing activity within 
the crystal lattice the motion of the 
carriers becomes impeded by an in¬ 
creasing number of “collisions.” This 
reduction in carrier mdbility explains 

Figure 3.7 
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lariy not the only carriers present in 
P-type material As before there will 
be “intrinsic” electron-hole pairs pro¬ 
duced by the normal excitation mecha¬ 
nism, although again the effective num¬ 
bers of these caiTiers is lov^er than 
in intrinsic material. 

The reason for the reduction is 
again carrier loss by recombination, 
due in this case to the relatively large 
number of holes moving through the 
crystal lattice at valence band level 
As before this means that the numbers 
of both types of “intrinsic” carrier 
effectively fall with increasing doping 
concentration. 

Accordingly the effects of doping 

ENERGY 

of excitation considerably greater num¬ 
bers of current carriers than are avail¬ 
able in intrinsic semiiconducto-r mate¬ 
rial The numbers are of different 
composition in each case, to be sure*, 
but the total numbers are in both cases 
greater—-by an amount proportional to 
the concentration of the appropriate 
doping impurity. 

With applied excitation the resisti¬ 
vity of both types of impurity semi¬ 
conductor thus tends to fall much more 
rapidly than with intrinsic material, 
and this explains the steeper initial 
slope of the solid curve given earlier 
in figure 3.1. However, increasing ex¬ 
citation rapidly results in the situation 

the slight upward slope of the plateau 
in figure 3.1. 

If the increase in excitation is con¬ 
tinued still further, a point is even¬ 
tually reached where the, production of 
“intrinsic” electron-hole carrier pairs 
simply swamps the recombination 
mechanism. Wien this happens the 
majority-minority carrier situation 
gives way to the equal numbers situa¬ 
tion, while resistivity again begins to 
fall Thus in effect both N-type and P- 
type impurity semiconductor materials 
revert back to “intrinsic” Semiconduc¬ 
tor at very high excitation levels. 

From the foregoing it may be seen 
that both the total number of carriers 
available in a semiconductor, and the 
proportions of negative and positive 
carriers making up that number are 
determined by three factors. These are 
the presence and concentration of any 
impurities present, the type of impurity 
and the degree of excitation. 

It has been found of considerable 
value to describe this rather complex 
situation using two very useful con¬ 
cepts: that of an “average carrier 
energy level,” and that of a statistical 
“spread” or distribution of the carriers 
aibove and belov/ the average level As 
with some of the concepts introduced 
earlier, a full understanding of these 
concepts requires considerable back¬ 
ground in quantum mechanics and is 
thus beyond the present discussion. 
However, the basic ideas involved are 
not unduly difficult, and can help con¬ 
siderably in understanding practical 
semiconductor device operation. 

As we have seen, conduction in 
semiconductor materials takes place by 
movement through the crystalline lat- 
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tice of two types of carrier—negative 
carriers which consists of electrons pos¬ 
sessing an energy which places them in 
in the conduction band, and positive 
carriers which consists of hole posses¬ 
sing an energy which places them in 
the valence band. Because of this, the 
most useful measure of the excitation 
level of the material from an electrical 
viewpoint is one which takes both 
types of carrier into account, in terms 
of both numbers and energy distribu¬ 
tion. We may thus talk meaningfully 
of an “average carrier energy level” of 
a semiconductor crystal, representing 
the average of the energy levels of all 
the carriers available in the crystal 
lattice. 

In the case of an intrinsic semi¬ 
conductor it may be recalled that for 
any degree of excitation the number 
of conduction band electrons and 
valence band holes are equal. Hence 
the average carrier energy level for 
such material will be exactly midway 
between the valence and conduction 
bands. This is illustrated in figure 3.8, 
where the average carrier energy level 
is given its more usual name of Fermi 
level (in honour of the physicist Enrico 
Fermi), and labelled Ef. 

It has been found that the distri¬ 
bution of carriers in the various energy 
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bands above and below the Fermi 
level can be described quite accurately 
by the type of curve shown. The 
shape of the curve corres^nds to what 
mathematicians call the Fermi-Dirac 
distribution. 

As may be seen from figure 3.8— 
which, it should be remembered, cor¬ 
responds to an Intrinsic semiconductor 
only — the curve represents a plot 
of the relative occupation by electrons 
of any allowed energy level, expressed 
as a fraction or percentage of the level 
capacity. Hence the curve has a value 
of 100 per cent for the lower filled 
levels, then slopes over to a value of 
0 per cent for the uppermost empty 
levels. 

Note that the continuous nature of 
the curve is not intended to imply 
that electrons are occupying levels 
Other than the allowed levels of the 
various bands. Hence the portion of 
the curve between level Ec, marking 
the bottom of the conduction band, 
and Ev, marking the top of the 

valence band, is essentially a 
theoretical interpolation or “fill in.” It 
Is arranged so that the curve is symr- 
metrical above and below the Fermi 
level Ef, with the intersection at Ef 
corresponding to the theoretical point 
of 50 per cent level occupation. 

In figure 3.8 the small cross-hatched 
area above the level Ec represents the 
distribution of electrons in the con¬ 
duction band — i.e., the number and 
distribution of negative carriers. 
Similarly the lower small cross- 
hatched area below level Ev represents 
the distribution of electron vacancies 
or holes in the valence band levels 
— i.e., the number and distribution 
of positive carriers. Note that the two 
areas are equal, and equal in shape. 

The shape of the Fermi-Dirac curve 
changes to describe the way in which 
the number of carriers available in the 
material varies with excitation. Its 
shape as shown in figure 3.8 cor¬ 
responds to a moderate degree of ex¬ 
citation, where the “tails” of the curve 
indicate a modest number of each type 
of carrier. 

In figure 3.9 is shown the way in 
the shape of the curve varies 

However although this is the case, the 
new and changing distributions of 
carriers are still described by the 
Fermi-Dirac distribution curve, pro¬ 
viding its 50 per cent point is kept in 
alignment with the Fermi level. 

Figure 3.10 shows the Fermi level 
positions and carrier distributions for 
N-type impurity semiconductor at 
three degrees of excitation. The energy 
band structure of the material is not 
shown, but as before Ec and Ev repre¬ 
sent the bottom of the conduction 
band and the top of the valence band 
respectively. The donor level is repre¬ 
sented by Ed. 

As may be seen, in the ground state 
the Fermi-Dirac curve is again a step 
curve with the “step” at the Fermi 
level. But the latter is now at a some¬ 
what higher level than in the case of 
intrinsic material. Its position will 
naturally vary with the donor impurity 
doping concentration, to take accoimt 
of the changing carrier ratio illustrated 
in figure 3.4; thus the position be¬ 
tween Ed and Ec shown in figure 3.10 
will correspond to a quite heavily 
doped N-type material. With lower 
doping concentrations Ef will be lower 

GROUND STATE MODERATE EXCITATION HIGH EXCITATION 

Figure 3.10 

with excitation. For the groimd state 
or zero-excitation case, it is not a 
curve at all, but a sudden “step;” as 
excitation increases the “corners” of 
the step round off, producing longer 
and longer “tails.” It may be seen that 
this results in larger and larger areas 
above Ec and below Ev, correspond¬ 
ing to the increased numbers of 
carriers available with increasing ex¬ 
citation. 

It should be noted that both figures 
3.8 and 3.9 are drawn for intrinsic 
material, in which as we have seen the 
Fermi level is fixed and exactly mid¬ 
way between Ec and Ev. Naturally 
this same situation cannot be true with 
either of the two types of impurity 
semiconductor, because in these cases 
there are not only unequal numbers 
of negative and positive carriers, but 
the ratio between the two varies with 
excitation. 

Actually it turns out that the Fermi 
level of each of the two types of 
impurity semiconductor is different, 
and also that it varies both with the 
type of impurity and the excitation. 

down than this, although it will always 
be higher than the forbidden-gap-mid¬ 
point position — which as we have 
seen corresponds to intrinsic material. 

With moderate excitation, illustrated 
in the centre diagram of figure 3.10, 
two things have happened. Protbalbly 
the most obvious thing is that the 
carrier distribution curve has develop¬ 
ed “tails,” as before, and that because 
the Fermi level is higher than the for¬ 
bidden gap midpoint, the curve tails 
indicate the expected majority/ 
minority carrier unbalance. But the 
more subtle thing that has occurred 
is that the Fermi level Ef has started 
to fall, slightly but perceptibly, to cor¬ 
respond to the effect of “intrinsic” 
(financed) carrier generation. 

The third diagram of figure 3.10 
shows what happens at a very high 
degree of excitation. The Fermi-'Dirac 
curve has spread well out, as before, 
while at the same time the Fermi level 
itself has fallen almost to the forbidden 
gap midpoint. Hence while there are 
large numbers of carriers, it can be 
seen that they are now made up of 
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almost equal numbers of electrons 
and holes — showing that the material 
has almost completely reverted to an 
effective “intrinsic” semiconductor. 

In figure 3.11 are shown equivalent 
diagrams for a P-type impurity semi¬ 
conductor, and it may be seen that 
the situation is here, very similar. The 
only difference is that the Fermi level 
in this case occupies in the ground 
state a position somewhat lower than 
the forbidden gap midpoint, and moves 
up with excitation. As bdfore its 
ground-state position is determined by 
the doping concentration; the position 
shown between the acceptor level Ea 
and the top of the valence band Ev 
corresponds to a quite heaviily doped 
P-type material. 

another when they are present in small 
quantities. Due to the compensation 
effect, the effective type and impurity 
concentration of a practical semi¬ 
conductor material is really the resul¬ 
tant or net effect of whatever^ types 
of impurity are present in the lattice. 

Hence in practice an N-type im¬ 
purity semiconductor is one in which 
a donor impurity is present in greater 
proportion than any other impurities, 
and a “heavily doped” N-type mater¬ 
ial is one in which this dominance 
is even greater. Similarly P-type mater¬ 
ial is material in which an acceptor 
impunity is dominant, again to a degree 
which determines the effective doping 
concentration. 

GROUND STATE MODERATE EXCITATION HIGH EXCITATION 

Figure 3.11 

Thus far, in considering impurity 
semiconductor materials we have 
assumed that only one type of impurity 
is present. Although modern semi¬ 
conductor technology can approxi¬ 
mate this situation, this is all that can 
be done. In practice, a number of dif¬ 
ferent impurity elements are almost 
always present, in electrically signifi¬ 
cant amounts. The reader may there¬ 
fore well wonder what effect such 
“spurious” impurities have on the 
concepts which we have looked at in 
the foregoiing. 

The answer to this is that there 
occurs an effect called compensation 
w'hereby opposite types of impurity 
element tend to “cancel out” one 

The same argument applies in the 
case of “intrinsic” semiconductor mate¬ 
rial. If a material has equal and 
minute amounts of opposite types of 
impurity, mutual compensation can¬ 
cels out their effect so that in practice 
the behaviour of the material is indis^ 
tinguishable from a perfect intrinsic 
semiconductor. The success of modern 
semiconductor technology in produding 
“pure” .samples of intrinsic semicon¬ 
ductors such as silicon and germanium 
is therefore not due solely to reduction 
of impurity levels, but also to the 
development of ways of ensuring that 
the inevitable residuals of impurities 
compensate one another to a highly 
accurate degree. 

... 
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Separate speaker systems are essential if you 
wish to exploit the full potential of your ampli¬ 
fier, tape recorder or radio. Sonics speaker sys¬ 
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teak veneers, are styled to blend with period or 
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Guitar Amplifier Kits are complete in every 
detail, down to the last nut and bolt, and pre¬ 
cisely to “Electronics Australia” specifications. 
Chassis is ready drilled, cadmium plated and fin¬ 
ally passivated to avoid fingermarking. The 
front label is beautifully finished with black let¬ 
tering on silver-white background. Kits for both 
the 116 and 117 include extras such as 3 inputs 
(circuit included), vibrato and extra treble pull 
switches, and foot switch complete with chrome 
housing. 
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40 Watt complete kit of parts. $84.36 
40 Watt built and tested . $91.49 
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All parts available separately if required. 
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KIT OF PARTS .. .. $67.70 
Postage Additional. 

INSTROL- 
PLAYMASTER 

123 PROGRAM 
SOURCE 

(“ELECTRONICS 
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INSTROL EDUCATIONAL 
ELECTRONIC KIT 

In this Electronic Age, every person should have some know¬ 
ledge, however elementary, of “how it works.” The new 
Instrol 20 in 1 electronic kit will enable you to understand 
in an absorbing, simple manner the basic principles under¬ 
lying computers, satellite communications, industrial electronic 
devices, etc., etc. You make 20 different experimental circuits, 
including 10 working radio transistor operated radio circuits. 
Audio Amplifier circuits, home intercom, testing circuits in¬ 
cluding Audio Frequency Oscillator and Signal Tracer, Morse 
Code practice set and telegraph transmitter, etc. You use and 
learn about the amazing SOLAR CELL. 

NO TOOLS OR SOLDERING IRON 
REQUIRED 

AH components pre-wiicd, ready for 
clip-on assembly. 50 page Instruction 
Manual supplied, misi 

ONLY... $16.90 
(Plus 85c for Registered Post) 

To allow others to hear the results you achieve, why not obtain the Instrol SPI Speaker 
box. Completely assembled, includes transistorised audio frequency amplifier, dynamic 
speaker and leads, housed in an attractive plastic box, and ready to plug-in at any 
appropriate stage of your experiments with the Instrol 20 in I Hectronic Kit. 

INSTROL SPEAKER BOX. PRICE $6 plus 10 cents Postage. 

COMPONENTS 1—Pair Tweezers 

ELECTRONIC TOOL KIT 
For Hobbyists Sfudenfs and Servicemen 

An inexpensive, yet most comprehensive, pocket-sized 
tool kit. Ideal for the Student, Hobbyist and Practising 
Service Technician. The Soldering Iron is an Austra¬ 
lian made high efficiency 30 Watt 240 Volt type. All 
the other hand tools are imported, high grade steel. 
The complete kit fits snugly into a strong attractive zin- 
fastening carrying sachet. 

I—Soldering Iron with 3- 
pin plug 30 Watts 240V 

1—Set 3 Spanners. 
1—Coil Resin Cored Solder 
1—Pair Pliers standard 
1—Pair Long Nose Pliers 
1—Pair Side Cutters 

1— Screwdriver Set complete 
with handle and chuck, 
comprising 

2— Screwdriver bits 
1—Philips driver bit 
1—Pointed awl 
1—Spintite for iin nuts 

PRICE $12.50. Plus Regd. Postage $1.00 

V.T.V.M. (Feb., ^66) 

LAB. QUALITY 
POWER SUPPLY 
(September, 1968) 

TRANSISTORISED 
AUDIO OSCILLATOR 

(Dec., ’67) 

TRANSISTOR TEST SET 
(August, 1968) 

R.C. BRIDGE 
(MAY, ’66) 

TEST EQUIPMENT KITS 
PRICE 

Solid State V.O.M. . . Dec. 68 $57.00 
V.T.V.M. Feb., 66.$57.51 
Transistor Test Set . . Aug. 68 $59.47 
Audio Oscillator, Dec. 67) .... $57.05 

Lab Quality Power Supply, 
Sept 68  $67.32 

R.C. Bridge.May, 66 $40.99 
Postage additional on all kits. 



Using Your Tape Recorder 

In A Car 

For the many people who wish to use cassette recorders in 
cars, here is an article giving details of adaptor units which 
will enable the machines to be used in cars with 12-volt 
electrical systems. It also discusses external loudspeakers 

and precautions to be taken to prevent short-circuits. 

By Leo 

The number of people who like the 
facility of music-while-you-drive is 
evidenced by the high proportion of 
cars on the road fitted with car radios. 
In many instances, however, the car 
radio fails to fulfil its purpose. The 
programs available at a particular time 
are not always suitable, the sigpal level 
may be unsteady or the program may 
be marred by ignition noise, atmo¬ 
spherics or interference from roadside 
power mains. 

Such circumstances have largely been 
responsible for the upswing in popu¬ 
larity of stereo tape players using 
endless-loop, multi-track, drop-in cart¬ 
ridges. Catering for a wide range of 
musical tastes, these tape cartridges are 
easy to use and give a sound quality 
far better than is available from a 
car radio, particularly if the stereo 
facility is exploited. 

Being intended mainly for use in 
cars, cartridge players are designed, for 
the most part, to operate from a 12- 
volt automotive electrical system and 
are provided with an in-built toler¬ 
ance to voltage variation and polarity 
with respect to the car body. In this 
respect, they are similar to car radios. 

As distinct from tape cartridge 
players, the market is fairly well sup¬ 
plied, these days, with miniature tape 
cassette players. Some of these are 
mains powered and intended for use in 
the home, but the vast majority of 
cassette players are portable units, with 
in-built batteries, intended to be 
carried and used more like portable 
radios. 

The cassette system, developed by 
the world-wide Philips organisation, 
uses 1/7-inch wide tape, operating at 
a speed of 1-7/8 inches per second. It 
can accommodate four tracks, normal 
pre-recorded cassettes carrying two 
stereo pairs. In mono cassette players, 
the respective stereo pairs are scanned 
by a single half-track head and repro¬ 
duced as a composite mono signal. 

The system has the same flexibility 
as ordinary reel-to-reel tape systems, 
in that music and speech can be re¬ 
corded on blank cassettes, and fast- 
forward and fast-rewind is available. 

Simpson 

Over and above replay for entertain¬ 
ment, cassette players are commonly 
used for dictating letters for recording 
interviews and for making verbal notes 
of clients’ requirements, jobs to be 
done, details of scenes being photo¬ 
graphed and such like. 

While portability is a strong feature 
of such cassette players, the running 
time from a set of batteries is a factor 
to be considered. 

The current drain of portable cassette 
players typically varies from a mini¬ 
mum of 100mA in record and replay 
mode to as much as 400mA on musical 
peaks in the higher-powered units. De¬ 
pending on the level at which the sound 
is reproduced, the life of the internal 
batteries will range from 10 to perhaps 
20 hours. If the unit is to he used 
more than just occasionally in fixed 
situations, an external power supply to 
substitute for the batteries has a clear 
attraction. 

Pictured is a “battery saver” imit 
manufactured by the A. and R. Elec¬ 
tronic Equipment Company, of 42-46 
Lexton Road, Box Hill, Victoria, and 
handled by trade outlets throughout 
Australia. Intended to plug in to the 
power mains, it produces a nominal 
6V or 9V at the flick of a switch, 
with a current capability and an order 
of regulation adequate for most port¬ 
able cassette players. 

A typical commercial power 
supply, as mentioned in the 
text, designed to operate from 

the mains. 

If the supply is fitted with a con¬ 
nector appropriate to the particular 
player, it is usually only a matter of 
plugging it in and switching on. With 
many cassette players, the act of in¬ 
serting an external power plug auto¬ 
matically disconnects the internal bat¬ 
teries. 

Not surprisingly, there has been a 
fair demand for a means to operate 
cassette players from the electrical sys¬ 
tem in cars, again with a view to 
conserving the internal batteries. Parti¬ 
cularly is this the case where the owner 
wishes to use the player in an im¬ 
provised cradle or on the seat to pro¬ 
vide the kind of music he likes while 
on long journeys. 

The question does arise as to whether 
the limited power output of a portable 
player is adequate in the rather noisy 
environment of a fast-moving vehicle. 
Compared with a car radio feeding 
from 2 to 5 watts into a 6 to 9-inch 
loudspeaker, cassette players may deli¬ 
ver more like 0.25 to 1.0 watt into a 
3-inch loudsi^aker. Before becoming 
too involved in the selection of a cas¬ 
sette player for casual use in a car, 
purchasers should take some steps to 
determine whether it will provide an 
adequate sound level for their purposes 
in their kind of car and their kind of 
driving situation. 

An adaptor enabling cassette players 
to be us^ in cars with 12-volt bat¬ 
teries must supply the necessary 6 to 
9 volts that most units run from, at 
varying current draiin, while the bat¬ 
tery voltage ranges from as low as 11 
volts when the car is idling with lights 
on to as high as 16 volts under cer¬ 
tain other conditions. 

Two circuits are presented here, the 
first using a zener diode in a shunt 
regulator and the second using a power 
transistor and zener diode in a series 
regulator. Both will function equally 
as well and will cost about the same 
for parts. 

Before describing the units in detail, 
certain points should be mentioned. 
There is a variety of cassette players 
on the market and these may or may 
not have their positive or negative sup¬ 
ply rail connected to exposed metal 
parts of the case. For portable service, 
as originally intended, it is quite unim¬ 
portant. Typically, however, if a cas¬ 
sette player with its positive supply rail 
connected to the case is used in a car 
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with a negative earth system (negative 
pole of the battery connected to chas¬ 
sis) a short-circuit would occur if the 
cassette case came into contact with 
the metal structure of the car. 

Hence, if you are using a cassette 
player with the positive rail connected 
to case in a car with a negative earth 
system (or a cassette player with nega¬ 
tive rail connected to case in a car 
with a positive earth system) you will 
have to take care to see that shorts 
do not occur. If the recorder is cradled 
under the instrument panel or on a 
console between bucket seats, it should 
be insulated from chassis with a sheet 
of vinyl, rubber or other insulating 
material. In fact, when energising any 
cassette player from any car electric^ 
system, it is a good flat rule to keep 
the metal parts strictly isolated. 

In both the supplies described, the 
question of damage due to a possible 
short has been kept in mind. Pre¬ 
cautions are desirable, even if the 
“damage” amounts to nothing more 
than a blown fuse. Not every motorist 
has a spare fuse ready to hand, nor the 
aptitude to install it. 

Initially, when developing these 
adaptor units we used a 20-watt zener 
diode, BZY93, as the basis of our 
tests; this is combined with a suitable 
value of resistor to form a shunt regu¬ 
lator. A shunt type regulator has a 
major advantage over the series regu¬ 
lator in that the regulating element, be 
it zener diode or transistor, does not 
require protection against damage due 
to excess current drain in the external 
circuit. 

However, a disadvantage of a shunt 
type regulator is that, for a given supply 
and output voltage, it will consume 
the same amount of power whether it 
is connected to a load or not. This 
means that at normal sound levels 
from the cassette player a fair propor¬ 
tion of the power drawn from the 
battery will be dissipated in the regu¬ 
lator circuitry, so that it will exhibit a 

* STUD CONNECTION 

FOR PLAYERS WITH DRAIN UP TO 200mA 

USE lia RESISTOR 

substantial temperature rise. In a 
vehicle this is of minor importance as 
the current drain will be less than 
that for the lights on the instrument 
panel and the power dissipated will 
be well within the ratings of the com¬ 
ponents one would normally use. 

Operation of the simple shunt regu¬ 
lator is based on the characteristics of 
the zener diode. The zener diode is 
designed to exhibit a breakdown 
characteristic in the direction of 
reyerse bias at a particular voltage. 
Zener diodes are freely available with 
breakdown voltage ratings between 
about 4 and 75 volts. 

For voltages to just below the 
“avalanche” or breakdown figure, 
negligible current flows through the 
diode. As the voltage rises to the 
breakdown point the zener diode 
begins to conduct heavily, effectively 
limiting any further voltage rise to a 
few per cent. The breakdown effect 
does not cause any damage to the 
zener diode, provided the current is 
kept within the ratings for the particu¬ 
lar device. 

Thus, a practical circuit for the 
shunt regulator will contain a series 
resistor of suitable value which will 
pass sufficient current to the load and 
zener diode at the lowest battery 
voltage to be encountered, yet stiU 
limit the current through the zener 
diode to a safe value when the load is 
disconnected and the battery voffage 
rises to its maximum value. 

To avoid unnecessary current drain 
and unnecessary heating in the regu¬ 
lator circuit, the series resistor should 
have as high a value as possible, con¬ 
sistent with these requirements. How¬ 
ever, it should maintain the zener 
diode in conduction under normal 
playing conditions at the lowest ex¬ 
pected battery voltage, otherwise the 
supply to the tape player will assume 
a poorly regulated, high impedance 
characteristic, resulting in increased 
distortion. 

The zener diode used in the proto¬ 
type shunt regulator is a type 
BZY93/C7V5R, a nominal 7.5 volt 
unit and the resistor is 15 ohms with a 
dissipation rating of 10 watts. The 
current drain, with the load discon¬ 
nected and the batterv voltage at 16 
volts, is of the order of 500mA. Cur¬ 
rent drain with a 12 volt supply will 
be about 350mA. The regulation of 
such a circuit will be more than suf¬ 
ficient for the purpose and any wow 
and flutter apparent on the tape will 
certainly not be due to supply varia¬ 
tions. This unit would be suitable for 
units requiring a 7.5v supply at a 

* STUD CONNECTION 

FOR PLAYERS WITH DRAIN UP TO 200mA A 27n/5W 

RESISTOR AND BZZI7 MAY BE SUBSTITUTED 

current drain of up to 400mA on 
audio peaks and with an average cur¬ 
rent drain of around the 200mA mark 
or less. 

At normal battery voltages, the 
zener diode and resistor will dissipate 
several watts each and steps have to 
be taken to ensure that their operat¬ 
ing temperature stays within accept¬ 
able limits. The aluminium box in 
which the unit is assembled is used as 
a heatsink both for the diode and the 
resistor. The box is intended to be 
mounted on the lower edge of the dash 
panel where it is easily accessible and 
where the heat generated within will 

If you want 

STEREO 
EQUIPMENT 

You'll deal better with 

H. B. RADIO SALES 
JULY SPECIALS 

■■ ' ;:iV' 

KENWOOD TK250 AMPLIFIER/ 
2 Wharfedale unit 3 speaker sys¬ 
tems. Dual 1019 player with Shure 
magnetic cartridge on platform 

$398.00 
KENWOOD 150 AMP, 2 Magna- 
vox lOin speaker systems in Teak. 
Garrard AT60 with Shure M44G 
on Platform, $275.00. 

SANSUI 555 
2 Wharfedale super 10 speakers in 
R3 teak cabinets, dual 1019 player 
with Shure M44G, platform and 
cover .  $460.00 
MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX 
speaker fitted.$30^00 
Cabinet Kit only.$11.00 
MAGNAVOX 10 W.R. and 3 T.C. 
Tweeter with Crossover network 
in 2 C.F. cabinet material $43.00 
12 W.R. in 3 cubic ft. cabinets 

$43.00 
GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, iin 
material.$57.50 
Cabinet Kit and Speaker . $44.20 
WHARFEDALE design, 3 CF 
cabinet (R3) 5in material and Gol¬ 
den 10 speaker.$62.00 
Cabinet Kit and Golden 10 
Speaker.$48.00 

Special quotes for other 
Wharfedale or Goodmans speakers. 

Available in Maple, Walnut 
or Rosewood colours. Teak 
veneer $1 extra for Slimline and 
Bookshelf models. $2.00 extra 
for others. 

PLAYMASTER Bookshelf Speaker 
System. Complete, $31.00 

C^inet kit only $7i^40 

All other parts. Including speakers, < 
r; Innerbon^, etc.^ $ltp.00» 

POINT 4. BOOKSHELF UNIT, 
complete kit of part$» cabinet, 

. .speaker, innerbond, ete., $25.00. 
Complete. Price. $35.00. 

PLAYMASTER Super Bookshelf v./ 
System. Complete $41.00 
Cabinet kit only $10.50. 

All otfier par^ including speakers, 
: / Innerbond, etc., $25.00.' 

: Wharfedale Unit 3. Complete kit of 
parts, cabinet size, 14in ZL^^In, Sfin 
(4in>^$41.25 (made $49). 
Cabinet size Hi, 21in 9iin (lln) 
^$45.50 (made $54). , 

Packing charge $1 per order. 
routao®. N.S.W.. SI.00; Qld.. Vic., 

Ta«., $1.40; other States. $2.00. 

Send for Stereo Catalogue 

H. B. RADIO SALES 
Manufacturers of Quality Radio and 

Radio Furniture for 37 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 

Telephone 56-5580 

The simple shunt type regulator employing a zener diode. The circuit 
on the left is for negative earth cars, the one on the right for positive 

earth types. Note the difference in the zener diodes. 
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MULTIDRAWER 
A TRANSPARENT MULTI-COMPARTMENT DRAWER 
AND OUTER CASE MADE OF STRONG CLEAR PLASTIC 

IT CAN BE USED AS: 

• a seif contained 
STORAGE BOX UNIT 

• or o MULTiDRAWER 
CABINET by joining 
the individual units 
IMMEDIATE ASSEMBLY 
by sliding action 
NO GLUE — NO TOOLS 
NECESSARY! 

Each drawer can be partitioned into 12 
varieties of compartment arrangements 
by removable dividers. 

The Multidrawer consists of a drawer sliding into an outer case. Both parts are made of strong clear 
plastic to ensure immediate visual location of stored articles (opaque outer case also available). 
'f built-in integral dovetails and grooves for vertical and horixontal assembly by means 
of sliding the corresponding sides. This assembly is achieved instantaneously without using any tools or 
cement. 

The drawer has built-m grooved side ribs, which allow its partitioning into 13 possible combinations 
of compartments by simply dropping into the grooves standard dividers, available in 4 lengths. The 
longest of the dividers is provided with the same ribs as the drawer in corresponding positions, to 
firmly hold the smaller dividers. 

The dividers can be left as removable for any future rearrangement, or could be cemented in by 
using TRICHLORETHYLENE. ^ 

The assembled cabinet will firmly stand on any flat surface and will not require additional reinforce¬ 
ment, 

sewing, jewellery, haberdashery, hair accessories, cosmetics, medicaments, 
fishing accessories, writing utensils, small hardware, cigarettes and cigars, photographs, colour slides 
and many others, 

AND IN; SHOPS. OFFICES. WORKSHOPS. LABORATORIES. STORES and FACTORIES, 
for visible storage of small parts and also as production assembly aid. 

THE MULTIDRAWER — THE STORAGE BOX OF 101 USES 
SPECIFICATIONS: Drawer — fransparenf. Outer case — opaque (steel qreyj. Dimensions—Identical for both models 
are: Outer Case: Length: 9 5/{6‘\ width: 6 7/16”, Height: 2 3/8”. Drawer: Length. 9 3/8”, Width: 6”, Depth: 2”. Pro- 
Irusions of the handle — Weight of the unit — 12 ois. 

Also available from General Accessories interstate Branches. Trade Enqumes Invited 

Write to General Accessories for further information and Price List. 

GENERAL ACCESSORIES 
(A DIVISION OF ELECTRONICS INDUSTRIES) 

116-118 CLARENCE STREET, SYDNEY 443 CONCORD ROAD, RHODES —73-0211 

I 

I 
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be conducted away to the surrounding 
metalwork. 

The zener diode is a stud mounting 
type and, since one electrode is con¬ 
nected to the car chassis via the metal 
box, a reverse-polarity type must be 
used for cars with a negative-earth sys¬ 
tem. This has the stud connected to 
the cathode (the negative electrode) 
whereas most stud-mounting zener 
diodes have the anode connected to the 
stud; hence the “R” on the end of the 
type number, BZY93/C7V5R. For cars 
with positive earth system, the normal 
polarity zener, BZY93/C7V5, may be 
used. 

The resistor is a 10 watt unit made 
by I.R.H. Components Pty. Ltd., type 

Interior view of the shunt type 
supply. Note the resistor 
clamped to the case which 
functions as a heat sink. The 

switch is optional, 

PWlO, which has a square cross- 
section, enabling it to be clamped to 
the metal box to improve heat conduc¬ 
tion. 

We have shown two circuit diagrams 
for the shunt regulators, one for cars 
with negative earth system and one for 
cars with positive earth. The purpose 
is to specify clearly the type of zener 
diode to be used and to show that the 
series resistor must be connected in 
the active line from the battery (i.e., 
the side not connected to the car chas¬ 
sis). This is to preclude the possibility 
of blown fuses or worse, damaged 
wiring, if the supply is shorted out due 
to the causes listed at the beginning 
of the article. As it is. a short-circuit 

will merely cause a maximum current 
of less than one amp to flow. 

Some cassette players, such as the 
Philips unit illustrated, function at cur¬ 
rent drain of less than 200 milliamps. 
This means that the series resistor can 
be increased to 27 ohms, reducing the 
battery current drain and heat rise. 
Also, for cars with positive earth only, 
a lower-rated zener diode type 
BZZ17. can be substituted. The 
BZZ17 cannot be used in cars with 
negative earth system, as it is not avail¬ 
able in reverse-polarity form. 

Some readers may consider that an 
electrolytic capacitor connected across 
the output of the regulator would be 
desirable to decrease the impedance of 
the supply and so reduce distortion in 
the audio output of the cassette player. 
In fact, the effective output impedance 
of the supply is quite low, and the elec¬ 
trolytic capacitor needed to produce a 
significant further decrease in the im¬ 
pedance would be very large. In addi¬ 
tion, many cassette players have a 
large electrolytic connected across the 
supply to reduce the impedance of their 
internal batteries. If it is felt that the 
electrolytic capacitor is desirable, it 
should be installed in the cassette 
player if possible, not in the regulator 
case, as the interior becomes quite hot, 
especially on hot summer days, and 
this could tend to dry out the electro¬ 
lyte. 

When We constructed the prototype 
shunt regulator we incorporated a 
power switch, as shown in the accom¬ 
panying photograph. Some readers 
may regard this as a mixed blessing 
since, even with the recorder discon¬ 
nected, there will be a drain on the 
battery if the switch is accidentally left 
in the “on” position. Use of a four 
pin output plug eliminates this prob¬ 
lem. The plug is wired with two of 
the pins linked, as shown in the circuit 
diagram of the zener diode regulators, 
so that the unit draws current only 
when the output plug is inserted into 
the socket. 

The prototype shunt regulator gave 
a nominal 7.5V output and while this 
will be ideal for many cassette players, 
such as the one made by Philips in 
the illustration, other cassette players 
use a 6-volt supply. Unless the manu¬ 
facturer states otherwise, they should 
not be operated much above their 
nominal supply voltage. 

Since BZY93 zener diodes are no 
longer available in ratings below 7.5 
volts, some other approach is necessary 

FOR 7.5V SUPPLY USE BZY88/C7V5 FOR 7.5V SUPPLY USE BZY88/C7V5 
FOR 9V SUPPLY USE BZY88/C9VI FOR 9V SUPPLY USE BZY88/C9V1 

Circuits for series type regulators. The one on the left is for negative 
earth systems, that on the right for positive earth. Note the change 

of transistor type to accommodate the changed polarity. 

Have expert advice on your choice 
of a stereo system. Come to Kent 
Hi-Fi and choose from our complete 
range of imported, world-famous 
brand Turntables, Amplifiers and 
Speakers. We'll advise you on latest 
trends and on the best value system 
for your price. Our personal six 
months’ guarantee covers every unit 
sold, delivered and installed free of 
charge. 

If you want a high performance 
Stereo System, consider the fam¬ 
ous American Acoustic Research. 
A&R Equipment is designed to 
reproduce a musically natural 
sound —not one that is distorted 
or “pepped-up” — but one which, 
as the term “hi-fi” implies, pro¬ 
duces the highest possible degree 
of fidelity to the original. A&R 
turntables, amplifiers and speakers 
are now available from Sydney’s 
top “Hi-Fi” Shop! 

KENT HI-FI 
432 Kent Street, Sydney. 292743 

(20 yards from Dmitt Street 
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WORLD-FAMOUS BRAND IN HI-FI REPRODUCTION 

C 3500 ■-A 

COMPACT STEREO SYSTEM 

SX440 SOLID STATE TUNER AMPLIFIER 

■S ^ 

SA500 SOLID STATE AMPLIFIER 

YOU DON'T SEE 
PlOiyEER 

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: 19^ COLLI NS STREET, 7000. PHONE: 22711. 

74 ELECTRONICS Australia, July, 7969 



to obtain a 6-volt supply from a 12- 
volt battery. The logical approach is 
to use a power transistor as a series 
regulator with reduced current drain 
and heat rise, and a more modest heat 
sink. 

For cars with a negative earth 
system we used an NPN silicon power 
transistor, type 40250, as the series 
regulator. A low power zener diode, 
type BZY88, provides the reference 
voltage, the actual load voltage being 

Interior view of the series type 
supply. The output socket is on 
the lid of the box. Note the 
heat sink for the power tran* 
sistor and the terminal strip for 

minor components, 

about half a volt less than the refer¬ 
ence voltage. If 40250 transistors are 
in short supply at the time you wish 
to build the unit, a 2N3054 may be 
substituted or, failing that, the much 
higher rated type 2N3055/BDY20 may 
be used. At the time of writing, all 
the above transistors are in good 
supply. 

The configuration used in the series 
regulator is commonly referred to as 
the “emitter-follower” mode. This is 
because the load voltage is a near 
replica of the reference voltage, largely 
independent of the voltage at the col¬ 
lector. As long as there is sufficient 
battery voltage to supply the require¬ 
ments of the transistor and load, 
variations in the battery voltage have 
a minimal effect on the load current 
and voltage. 

If a higher voltage than 6 volts is 
required a higher voltage zener diode 
may be substituted, as indicated on the 
circuit diagram. No other changes are 
necessary. For cars with a positive 
earth system, we used a germanium 
PNP transistor, type AD 149, which 
again enables the series regulating 
element to be placed in the active line 
from the battery. 

As mentioned earlier, these series 
regulators require protection against 
short circuits as they would otherwise 
be destroyed the very moment an over¬ 
load occurred, fuses notwithstanding. 
For this reason, we have specified a 
resistor in series with the collector of 
the transistor. This can have a value 
from 5.6 to 6.8 ohms and will have 
minimal effect on the regulation. The 
current is thus limited to a value with¬ 
in the maximum current rating of the 
transistors specified. However, if the 
short is sustained, the power dissipated 
within the transistor will cause a steady 
temperature rise due to the small 
heatsink. 

To ensure that this does not rise 
above acceptable limits and ultimately 
destroy the transistor die resistor must 
be a i-watt carbon film type, as 
typically made by Philips. Under short 

circuit conditions, the resistor will be 
grossly overheated and after 30 
seconds or so, will burn up and be¬ 
come a high resistance, with a value of 
around 5,000 ohms. Thus, it effectively 
acts as a fuse which limits the current 
to a safe value before it is blown. This 
does not happen with an ordinary fuse 
as the current can rise to many times 
the nominal value before the fuse 
finally blows. 

Only carbon film resistors may be 
used. Wirewound types, as made by 
I.R.H. Components Pty, Ltd., which 
are encased in a moulded phenolic 
body, are not suitable as they may 
not “fuse.” If the short circuit is re¬ 
moved after about 10 seconds or so 
the resistor will not be damaged. So 
there it is, a means of protecting the 
transistor with less than 10 cents 
worth of resistor. 

If readers consider the above pro¬ 
tection system too much of an incon¬ 
venience, in having to change the 
damaged resistor, a 10-ohm resistor 
with a rating of at least two watts can 
be substituted. This will have a greater 
effect on the regulation than the above 
system but will mean that components 
do not have to be replaced after an 
accidental overload. An electrolytic 
capacitor, with a value of at least 
lOOOuF, may be connected across the 
output of the regulator and may be 
installed inside the case of the regula¬ 
tor. In most cases, however, it will not 
be necessary. 

The series regulator was installed 
in a box a little larger than that for 
the shunt regulator. The transistor is 
mounted on an L-shaped piece of 18- 
gauge aluminium the same width as 
that of the box. The transistor is 
insulated from the box by the usual 
pair of nylon washers and sheet of 
mica. When mounting the transistor 

The complete series power sup¬ 
ply, The four pin outlet socket 
also completes the input circuit 
via a shorting link in the 

matching plug. 

COMPLETE Hi-Fi 
RADIOGRAM-TAPE 

RECORDER 
ALL IN ONE 

MODEL TR9 

AS AN AMPLIFIER . . . 

• Frequency response, 20- 
20000 cps. 

® 7 Wafts RMS. output per 
channel. 

® Distortion less than "25% 
® Separate treble and bass 

controls. 

AS A RADIO . . . 
® Being tully 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 tracks, $55. 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail¬ 
able). 

CUS5IC TAPE RECORDERS 
93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 

Telephone 79-2618 

silicone grease should be lightly 
applied to.both the transistor and the 
heatsink, to ensure efficient heat trans¬ 
fer. Under normal conditions, the 
power transistor will dissipate less 
than 3 watts, depending on the current 
drain and voltage rating of the zener 
diode, so that it will be just warm to 
the touch. 

The two resistors and zener diode 
are wired between the transistor and 
a miniature tagstrip. For the output of 
the regulator we used a four-pin plug 
and socket. The plug has a link in 
it, as shown on the appropriate circuit 
diagram, and this serves the purpose 
of a switch. When the output plug is 
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ELECTRONICS 

HI-FI 

STEREO 
SPECIALISTS 

MANUFACTURE-SALES-SBIiVICl 
(Props. C. & B. Rener) 

731 Centre Road, East Bentleigh, VIc. 
3165. 

Telephone 579-15 J9 A.H. 97-5539 

MODEL 
NiKKA 
KA-1000 
$111.00 

SPECIFICATIONS 
TYPE: Solid State 40 Watts all transistor 

Stereo Amplifier. 
OUTPUT POWER: 20 watts per channel peak 

power. 
OUTPUT IMPEDANCE: 8-16 ohms. 
FREQUENCY RESPONSE: 20-20.000 Hz. 
HARMONIC DISTORTION: less than 1% 
HUM AND NOISE LEVEL: Phono and tape 

better than 45 db. 
Tuner and Auxiliary — better than 
60 db. 

EQUALISER; Tape—NARTB Curve. Phono 
RIAA curve. 

INPUT FOR MAXIMUM OUTPUT: Phono/ 
Tape 0.5 mV. 
Auxiliary/Tuner ISO mV. 

SELECTOR SWITCH FUNCTION: Phono- 
tuner-tape-auxiliary. 

MODE SWITCH FUNCTION: Stereo-reverse- 
monoral. 

TREBLE CONTROL: Plus 10 — —15 db. 
BASS CONTROL: Plus 10 —15 db. 
POWER SUPPLY: 117/240 Volts. 50/60 

Hz A.C. 
TRANSISTORS: 20 (2SB347-2. 2SB175-4. 

2SB176-2. 2SD32-2, 2SB173-2. 
2SA102-2. 2SA70-2. 2SB449-4.) 

DIMENSIONS: 12 5/16” — width. 4” — 
height. 8 1/16 * depth, 

THIS MONTH SPECIAL 
10 Watt RMS per channel PALACE Stereo 

Amplifier. 
2 Bookshelf Speakers 
3 speed Record player. 

Base and Cover. 
FANTASTIC OFFER AT $185. 

Mail Orders, send postal note, cheque or 
money order. Please add postage. 

disconnected the battery voltage is also 
disconnected. 

To connect the battery voltage to 
the input of the regulator we used a 
polarised figure-8 flex (one side has a 
coloured stripe) with the coloured side 
used for the active line of the battery. 
The unit should be connected to the 
accessory terminal on the ignition 
switch or the appropriate terminal for 
the accessory fuse. 

Most people would wish to obtain 
the best reproduction from their cas¬ 
sette machines by using an external 
loudspeaker, if this can be done with 
the particular unit. If the machine is 
used mainly for note-taking or dicta¬ 
tion then the internal loudspeaker 
would suffice. The impedance of the 
external loudspeaker should be the 
same as that specified by the manufac¬ 
turer. It mav be higher, which will re¬ 
sult in a reduction of power output, 
but it should not be lower. For ex¬ 
ample, if an 8 ohm loudspeaker is 
specified, a 15-ohm unit could be used 
but anything substantially less than 8 
ohmfs should be avoided. 

The loudspeaker should be as large 
as is practical, to obtain the best effi¬ 
ciency and bass response and may even 
be a twin-cone unit to ensure good 
treble reproduction. Both sides of the 
voice coil should be isolated from the 
chassis of the car to avoid the pos¬ 
sibility of shorting the output of the 
recorder, which would almost certainly 
result in the demise of the output tran¬ 
sistors. 

If a car radio is already installed in 
the car then its loudspeaker could be 
used, but only if it is completely dis¬ 

connected from the car radio at the 
time. Typically, both sides of the loud¬ 
speaker could be isolated from the car 
radio with a DPDT (double-pole, 
double-throw) change-over switch when 
the cassette machine is in use. The 
observations about loudspeaker impe¬ 
dance must also be observed, of course. 

A note on the installation of loud¬ 
speakers is appropriate here. If a 
stereo machine is used, one speaker 
may be installed in the instrument 
panel and the other could be mounted 
under a cut-out in the rear parcel 
shelf. This may make the purists 
shudder, but the sound quality will still 
be better than that from a mono unit. 

Perhaps the most attractive position 
for the loudspeakers is mounted face¬ 
up beneath the sloping front or rear 
windows, but this can be impracticable 
in many cars which may not have the 
necessary space for installation. Alter¬ 
natively, good presentation of the 
sound niay be obtained with a speaker 
mounted in each door panel, but care 
must be taken to ensure that the speak¬ 
ers are sealed against the ingress of 
water. Other alternatives are the kick 
panels near the bulkhead or the panels 
adjacent to the rear seat, all depending 
on the design of the car. 

If the loudspeakers are to be mount¬ 
ed face up, they should preferably be 
types intended for use in cars. Such 
units often have small holes punched 
around the base of the cone to allow 
dust to fall through, rather than per¬ 
meate into the voice coil gap. Ordin¬ 
ary loudspeakers can be protected to 
some extent by sealing them in a plas¬ 
tic bag before installation. B 

WATTS 

BATTERY SAVER-A/C ADAPTOR 
Permits A/C Mms operation of Transistors and 

other 6-9V Battery Powered Equipment 
“ — at Negligible Power Cost I 

6 or 9 Volt (Nominal Voltage) selected by 
external switch 

® Double insulated for absolute safety. 

® Handsome cabinet complete with 3 pin 
power point plug, and radio lead with plug. 

® Measures a compact 3i ins. x 2i ins. x 2 ins. 

• Suitable for any 6 or 9 Volt Battery Operated 
Transistor Equiprhent. 

APPROVED BY ELEC. SUPPLY AUTHORITIES 

PS 64 Specially for Tape Recorders 
PS 82 Specially for Transistor Radios 

REPRESENTATIVES IN ALL STATES 

Manufactured by: 

A & R ELECTRONIC EQUIPMENT CO.' PTY. 
42-46 Lexton Rd., Bpx' Hill, Vic. 3128. 

Phone: 89 0238 

LTD. 

Giiles St., Adelaide 23 2361 N.S.W. SO.ANAR ElECTRONl.CS. P/l., 82 Carlton Cres., Summer Hill 798 6999 

W.A. EVERETT AGENCY P/L, 17 NorthWootf St., W. leederviile 8 4137 OtLAND. R. A. VENN P/l., 71-73 Doggett St., Valley, Brisbane 51 S42l 
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FOR OUR YOUNGER READERS 

SIMPLE CRYSTAL AND 

TRANSISTOR SETS 

'Tlease send me the circuit for a 
crystal set" is one of the most regular 
pleas through our information Service. 
This, despite the fact that we have des¬ 
cribed many crystal sets through the years and 
that we have tried to encourage beginners to 
start with something only slightly more expensive 
but certainly much more satisfying. 

Our final receiver, 
with regeneration, 
was built on a iin 
plywood baseboard, 

8 X 6in. 

What follows is an attempt to satisfy 
the honour of all parties — informa¬ 
tion which will allow you to build a 
crystal set if you really want to, or to 
take the further and recommended step 
into transistor circuitry. 

Therefore, in‘ easy-to-follow steps, 
beginning with the crystal set, we pro¬ 
gress to an amplified crystal set, then 
to a regenerative receiver. 

It will be found by comparison with 
the crystal set that the performance of 
our final receiver certainly justifies the 
very small additional expense involved. 
It is also likely that this project will 
assist members of the Wireless Insti¬ 
tute of Australia’s Youth Radio Clubs 
in attaining their Amateur Operator’s 
certificates. 

With these thoughts in mind arid 
the fact that many will be on limited 
budgets, we have confined our thinking 
mainly to the use of “junk box” parts 
and to simple “breadboard” construc¬ 
tion. 
iiiitiHtiinnitiiiiiiiiiitiiiiuiiiiiiiitiiiiiMiniiiiiiiittttinfiifuniiiiMiiniiiniiniiii 

This article appeared originally 
in our March, 1963, issue. Since 
then, it has proved to be one of 
our most popular projects for 
beginners, and we receive num¬ 
erous requests for reprints 
through our Information Service. 
In view of this, we have decided 
to represent the article, up-dated 

where necessary. 
tiiiutiiiniiuuiiiiiiiiiiiiMiiiiUiiftiniiiiiutttuiniiiMiiinuiuiiitiiiiiiiMHDtiitiiii 

Firstly, let us consider the theoretical 
side of things. The function of a crystal 
set is to select the desired signal by 
a selective tuning circuit and convert 
the radio frequency signals into audio 
frequency signals by the process of 
demodulation or detection. 

To understand how this latttr pro¬ 
cess works, it is desirable to under¬ 
stand, first of all, something of the 
action which takes place at the broad¬ 
cast station. The transmitter generates 
a radio frequency signal or “carrier” 
which is of constant average amplitude 
and this is used as a medium for 
transporting the required intelligence 
from the transmitter to the receiver. 
Music or speech is caused to “mo¬ 
dulate” or vary the carrier amplitude 
at a rate which is governed by the 
frequency of the modulating signal. 
In fact, the term amplitude modulation 
(AM) is given to the type of trans¬ 
mission normally used. 

If the incoming signal were applied 
to the phones directly, nothing would 
be heand because the phones are un¬ 
able to respond to the rapid alterna¬ 
tions of the carrier. But if we remove 
alternative half-cycles of the carrier 
wave by passing it through a rectifier, 
each successive half-wave pulse will 
be in the same direction and the move¬ 
ment of the diaphragm of the phones 
will be according to the average carrier 

. strength. 
(These matters, as well as other sub¬ 

jects covered in this article, are ex¬ 
plained in more detail in our book 
“Basic Electronics,” available by post 
from “Electronics Australia,” Box 
2728, G.P.O. Sydney, 2001, price 
$2.20 including postage.) 

Early crystal sets generally depend¬ 
ed upon the rectifying properties of 
“galena” crystal (lead sulphide, PbS) 
to carry out the detection process. This 
substance exhibited to some extent the 
properties of the valve diode in its 
ability to pass current in one direction 
and impede it in the opposite direction. 
Th^ crystal was held in a clamp while 
a thin wire “catswhisker” was adjusted 
to make contact with it at a point 
which gave the best signal. 

This, as dad will probably remem¬ 
ber, was quite a fiddly adjustment and 
the family had to tread warily in order 
that the “whisker” would not be bump¬ 
ed from the sensitive spot. 

In this “solid state” age, a whole 
series of germanium and silicon diodes 
is available, which are widely used as 
detectors. Most of these are inside tiny 
glass envelopes and are able to with¬ 
stand quite heavy vibration without ill 
effect. 

The first circuit described here, the 
crystal set, uses a germanium diode 
which consists of a small wafer of 
germanium containing a small amount 
or arsenic or antimony to produce N 
type semiconductor material, in con¬ 
tact with a phosphor bronze wire. This 

Circuit A (left) is 
for a simple cry¬ 
stal set. A german¬ 
ium diode or the 
base - to - emitter 
junction of a 
transistor can be 
used for the de¬ 

tector. 
Circuit B (right) 
shows how few ex¬ 
tra parts are re¬ 
quired to obtain 
an amplified 

signal. 
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JOBO TANKS AND SPIRALS 
No. 35F—Tank and Spiral 
35rnm. $7.37 

Oayload — Automat 
35mm.$15.33 

No. 16/35 — 2 X 
16mm or 35mm . . $7.64 

No. 110 — 35mm (20) 
or 127 or 120 $5.74 

No. 160 — 3Smm or 2 
X 127 or 2 X 120 $7.64 

No. 160D — 2 X 3Smm 
or 2 X 127 or 2 X 
120 . $8.62 

No. 
01 

127 

16/160D — 16mm 
2 X 35mm or 2 x 

or 2 X 120 . . $8,62 

Reporter — 5 x 35mm or 
4 X 127 or 3 X 120 $18.66 

MACBRO 
FLAT BED 

DOUBLE SIDED GLAZERS and 
STAINLESS STEEL SHEETS 

TOP QUALITY GLAZERS OF MODERN DESIGN 
Flatbed Glazers 

14” X 10” Double Sided 
$34.50 Plus tax 

20” X 16” Double Sided 
$54.55 Plus tax 

Glazing Sheets 
< 10” Stainless Steel 

$3.80 
< 15” Stainless Steel 

$5.83 

MAIL ORDER 
DELIVERY — 

m FASTEST SERVICE 
PROMPT AND FREE 

ZOOM LENS 
wide Angle f|.5 22-90mm 

FOR CLOSED CIRCUIT 
TELEVISION AND 16mm CAMERAS 

• "C" Mount • Foeusing & Iris 
• Top Japanese Quality 

Tax included 
WIDE AN&LE I2.5inm ... ten07 
WIDE ANGLE fl.4 12.5mm .... tTBOa 
NORMAL ANGLE fl.9 25mm . *,^2 
Normal angle fi.4 25mm . 
LONG FOCUS fl.9 50mm ... Mg50 
LONG FOCUS fl.4 50mm . 
LONG FOCUS fl.4 75mm . 
LONG FOCUS fl.4 75mm . 
TELEPHOTO f2.8 135mm . 
ZOOM f2.8 20.55mm . jT.,*., 
ZOOM fl.5 22-90mm . $323 71 
ZOOM fl.5 22.90mm ALSO AVAILABLE AS A 
MOTORIZED & REMOTE CONTROLLED MODEL 

• Trade enquiries • Tax free quotes • Send for 
brochure showing full specifications. 

WAGNER & SONS PTY. LTD. 
FOR BYBRYTHIHG PHOTOGRAPHIC 

524 FLINDERS ST., MELB. 3000 

TELEGRAMS: WASSONS 62-3114 

WAGNERS CAMERAS, 43 ELIZABETH ST. 

CNR. FLINDERS LN., MELB. 62-3114 

R. H. WAGNER & SONS (CHADSTONE) PTY. LTD. 

SHOPPING CENTRE, CHADSTONE. 56-5814 
FLINDERS ST. 

FAMOUS 

ACUFINE 
AND 

DIAFINE 
Film developers 

ACUFINE—For high resolution and finest grain. A maxi¬ 
mum acutance, ultra fine grain film developer combining opti¬ 
mum quality with the highest effective speeds currently avail 
able with single solution developers. For Instance ASA 
12S/FP3 Film is indexed at ASA 250 with Acuhne develop¬ 
ment of Z\2 minutes at 70 deg. temperature. 

PRICE: Quart $1.16, Gallon $4.12. (Post Free). 

HALOGEN LIGHTING FOR PHOTOGRAPHIC 
& TELEVISION 

STUDIOS 
BROAD BEAM LAMP 
A strong floodlight, 80 deg.. 
1000 watt, 7ln Philips Quartz 
Iodine Halogen lamp equivalent 
to 4 photofloods, lasts 2000 
hours at 3200 deg. K. Lamp 
head $37.25. Heavy duty stand 
$21.75. Lamp $10.50. Barn 
door $22.45. All prices plus 
Tax. 

DIAFINE (Two bath)—For Highest speeds and widest lati¬ 
tude. Usable over a wide temperature range with one 
developing time for all firms. Fast, medium and slow films 
can now be developed simultaneously without adjustment In 
developing time. Produces greatest effective speeds as In¬ 
dicated by the exposure index of 200 ASA for Iliford Pan 
F. normally rated at 50 ASA. 

PRICE: Quart $3.52. Gallon $9.96, (Post Free). 

DORMA H3 
ELECTRONIC FLASH 

HIGH POWER 
LOW COST 

ONLY $16.95 
40 JOULES F.F. 40 K'CHROME 
WORKS FROM 4 PENLIGHT CELLS 

NARROW BEAM LAMP 
Beam 55 deg. with 800 watt. 
4-11/16” long lamp. One stop 
stronger than broad beam. 
Light and portable. Heat-insu¬ 
lated handle, fully tiltable. Lamp 
head $29.95. Stand $21.75. 
Barn doors $13.90. G.E.. lamp, 
250 hours. $13.50. Jap. Ushio 
lamp $7.80. All prices plus Tax. 

Send for special Brochure. 

COSMICAR LENSES 
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The final circuit, with and without regeneration. When functioning 
as a simple detector-amplifier, the collector connects directly to 
the headphones. When regeneration is used (dotted section) the 
regeneration winding is connected in series with the headphones. 

has the peculiar property of allowing 
electrons to flow only in the direction 
of semiconductor to contact. 

Diodes of this type, subjected to a 
voltage in the forward conducting 
direction, can have a resistance of a 
few hundred ohms. When subjected to 
a voltage in the reverse or non-con¬ 
ducting direction, their effective re¬ 
sistance may be several hundred 
thousand ohms. 

The detection process is accomplish¬ 
ed by applying the incoming signal 
across the diode in series wiA a de¬ 
tector load which, in the case of a 
crystal set, is a pair of high impe¬ 
dance headphones. 

It is usual, though not essential, to 
connect a capacitor across the phones 
which assists in smoothing out the 
half-wave pulses of carrier signal de¬ 
livered by the detector. The capacitor 
charges during each pulse of carrier 
and maintains this charge during the 
intervals between pulses, resulting in a 
smooth audio signal closely resembling 
the original modulating signal at the 
transmitter. 

So much for detection, but what of 
the unit’s ability to detect a particular 
signal and reject all others? 

This calls for a parallel tuned circuit 
consisting of a tapped coil and a vari¬ 
able tuning capacitor, capable of res¬ 
onating at any desired frequency with¬ 
in the band used by the broadcast 
stations. 

Signals reaching the set via the aerial 
are fed to a tapping on the coil, while 
the capacitor is adjusted to resonate 
with the coil at the frequency of the 
desired signal. Stations on other fre¬ 
quencies are rejected, while the wanted 
signal is retained by the tuned circuit. 
This selected signal is then fed to the 
detector via an appropriate coil 
tapping. 

These tappings on the coil are to 
enable the aerial and detector to be 
suitably matched into the coil in order 
to obtain the best compromise between 
signal level (sensitivity) and ability to 
select wanted stations (selectivity). 

Thus, tapping the aerial across a 
larger proportion of the winding may 
result in louder signals, but the selec¬ 
tivity will be poorer, resulting in stat¬ 
ions overlapping. Bringing the tapping 
closer to the earth end, on the other 
hand, will improve the selectivity at 
the expense of signal strength. The tap¬ 
ping which gives the best balance, in 
any particular situation, between selec¬ 
tivity and sensitivity is the one which 
should be used. 

The results just discussed will vary 
with the length of the aerial. Generally 
speaking, a long aerial will have to be 
connected to a tapping close to the 
earthed end while a short aerial will 
connect toward the “hot” end. Location 
(i.e., proximity) and number of local 
stations will also affect the final selec¬ 
tion of tappings. 

The optimum^ tapping for the diode 
is also a compromise between maxi¬ 
mum si^al with reduced selectivity 
and maximum selectivity with reduced 
signal. Tapping the diode across a 
major portion of the winding is like 
placing a resistor across the coil, 
damping it and reducing the selec¬ 
tivity. 

The results obtained from the crystal 
set are good, providing that you are 
in a reasonably strong si^al area and 
have a good earth and aerial. The fund¬ 
amental limitation is that the only 

power available to drive the head¬ 
phones is that which is collected by 
the aerial. It cannot amplify the in¬ 
coming signals, it can only make them 
audible. 

If you desire to build just the crys¬ 
tal set, then you can purchase one of 
the diodes suggested in circuit A and 
construct it from the details given. 
But if you take our advice, you will in¬ 
vest in a transistor of the type called 
for in circuit C. By using only two 
leads of the device, it will be possible 
to make the crystal set, but you will 
also be able to use it for larger sets. 

But firstly, what is this transistor? 
The PNP junction transistor used 

in circuits B and C is basically a thin 
wafer of N-type germanium sand¬ 
wiched between two regions of P-type 
material, together forming the PNP 
transistor. Suitable leads are connect¬ 
ed to the three regions and the unit 
is sealed into a metal or glass 
envelope. 

When wired into circuit, one junc¬ 
tion is normally “biased” in the for¬ 
ward direction which results in a low 
resistance to current flow, while the 
other junction is biased in the reverse 
direction, resulting in a high resist¬ 
ance to current flow. 

Because the N region is thin, 
charges or “current carriers” so-called, 
flowing into the N region, due to 
the forward bias, continue throu^ to 
the region of the reverse bi^ed junc¬ 
tion. A high proportion of this current 
passes through to the high resistance 
P region, while the small remaining 
current flows out of the N region via 
its external connection. 

Because the input current is fed 
into a low resistance circuit and 
appears in a high resistance output 
circuit, the device effectively exhibits 
power amplification. 

In all transistors, the outer electrode 
of the forward biased junction is called 
the “Emitter,” the centre electrode the 
“Base” and the reverse biased electrode 
the “Collector.” 

In general, a transistor can be com¬ 
pared to a thermionic valve in that the 
base is similar to the grid of the valve 
which serves to control the flow of 
electrons through the unit. The emitter 

and the cathode of the valve both pro¬ 
vide the source of current carriers; 
the collector and the plate of the 
valve are similar, in that they are both 
normally part of the output circuit. 

The transistor’s input and output 
impedance, along with other 
characteristics, is governed by the 
method or configuration in wthich it is 
used, somewhat similar to that of the 
valve. In each case, one electrode is 
common to both input and output 
circuits and is referred to as being 
either grounded or common. 

The method of operation most com¬ 
monly used in transistor circuits is 
that used In our circuits here, called 
“common emitter,” which is roughly 
equivalent to the common cathode 
circuit used with valves. In this con¬ 
figuration, the emitter is connected to 
“earth,” which in this case is the 
negative supply rail. It thus forms the 
negative connection for both the base 
and collector circuits. In this arrange¬ 
ment, input and output imf^dances 
are considered as medium, while volt¬ 
age and current amplification, and thus 
power amplification, are all fairly high. 

The symbol used for the current 
amplification in common emitter is 
“Beta” and the upper frequency lirr.'it 
is the “Beta Cut-Off Frequency.” 

In all transistor circuits, it is im¬ 
portant that the maximum ratings of 
collector voltage, current and operating 
temperature must not be exceeded. At 
high temperature the collector leakage 
current can increase to the extent 
where “thermal runaway” will occur. 
This comes about When an increase 
in temperature leads to sufficient rise 
in leakage current to cause still further 
rise in temperature, and to a degree 
where the process keeps on going. 

Thermal runaway is thus the trans¬ 
istor’s cumulative process of self de¬ 
struction. 

In order to minimise the chances of 
th's occurring it is always desirable to 
provide some means whereby a change 
in base to emitter voltage will main¬ 
tain the collector current within ac¬ 
ceptable limits for a reasonable range 
in operating temperature. This is re¬ 
ferred to as bias stabilisation and 
should receive due attention. 
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SONICS STEREO HEADPHONES>~-FROM $9.50 
The popular Model HS*304 offers fatigue free 
listening on a personal basis ... the headset 
is very comfortable even over lengthy periods. 
Price? Only $12.50. The Models HS-303 and 
KS-303H (High impedance) are also available . . . 
frequency response Is 20-15,000 Hz. 
and the price only $9.50. All models 
have foarn rubber earpads. From .... 

ELECTRONICS 
,iv(STEREO)PTy. LTD. 
fHead 'i: v 
I'lf- 431 Bridge RdlfRichmond, Victoria 3121.. Si: 

Tel. 42 3762.'' >■ r-.,,, 
'Ground Floor,, 2$M'Bulging . 

■ ',257 Clarence Street, Sydney', N.S.W. 2000, , 

,f‘‘Tel- 294563, 29 4564, 
• ‘Wholesalers'2,V'"' 'Trade-ins accepted 

‘ ■li'- -r ,.nrc7' 

"Xt-;.: Australia’s Greatest Hi-Fi Centre 

LOW PRICED MICRO MOVING MAGNET STEREO 
CARTRIDGE — THE MODEL 2100/5 . . . ONLY 

$14.50 
With an Input sensitivity of 5 mV. the new 
Model 2100/5 stereo cartridge has a frequency 
response of 10-28,000 Hz. ± 3 dB. and a 
tracking angle of 15°. Tracking pressure recom- 
Trended is 1-3 grams; channel separation is 30 
dB. at 1 kHz. Listening to this Micro cartridge 
can be quite deceptive — some music lovers 
thought they were hearing a cartridge three times 
as expensive! A conical diamond 
stylus is standard equipment. Inc. JQ 

NEW MICRO VF-3100 SERIES STEREO CART¬ 
RIDGES PROVE MOST POPULAR EVER! 

With a frequency response of 20-28,000 Hz. and 
channel separation of 28 dB. the Micro VF-3100 
series cartridges have already established new 
performance standards for lower priced magnetic 
cartridges. Two models are available, the 
VF-3100/E with elliptical diamond stylus and 
the VF-3100/5 with a conical diamond stylus. 
Stylil for both cartridges are replaceable; both 
track effectively at 1| grams. 

LOW PRICED CERAMIC CARTRIDGE FOR BUDGET 
CONSCIOUS MUSIC LOVERS! 

The popular Micro SC-301 cartridge has now 
been superseded by the new, improved Model 
SC-303D. Only the price remains the same! 
Frequency response is 20-15,000 Hz. 
and tracking angle is 15°. With dia- QA 
mond stylus . . . inc. sales tax .... ^O.vU 

MICRO DUST PICKUPS—$3.50 
An effective automatic record cleaner which re¬ 
moves dust as the record plays. An ideal gift. 
$3.50 inc. sales tax. 

The wiring dia¬ 
gram for the sim¬ 
ple crystal set of 
circuit Ay showing 
the layout of the 
components and 
the small amount 
of wiring required. 
Either the diode 
OR the transistor 
can be used, but 

not both. 

Our transistor can be used in cir¬ 
cuit A simply by i^oitimg the collector 
lead and using just the base and 
emitter leads. 

But we need not stop here. From 
circuit B it will be seen that an 
attempt has been made to use the 
collector in conjunction with a small 
battery to obtain an amplified version 
of the detected signal. 

The signals obtained in our first 
attempt were strong but distorted. The 
addition of a resistor/capacitor net¬ 
work in series with the base lead 
across whiidh the audio could develop 
improved things somewhat. But, even 
so, with this circuit it was apparent 
that the transistor, although function¬ 
ing effectively as a detector was not 
operating under optimum conditions 
for audio amplification. 

We therefore set albout to devise a 
circuit in which the base and emitter 
electrodes could function as a detector 
and also, along with the collector, pro¬ 
vide efficient audio amplification. 

This involved the provision of a for¬ 
ward bias network and bias stabilisa¬ 
tion as can be seen in circuit C. A 
voltage divider across the battery con¬ 
sisting of a 47K ohm and 2.2M ohm 
resistor enables the base-emitter junc¬ 
tion to be slightly forward biased, 
while the base-collector junctiion is 
reversed biased. 

A form of bias stabilisation is pro¬ 
vided by the use of an emitter resistor 
across which portion of the supply volt¬ 
age is developed. If the collector 
current increases above the quiescent 
point, the voltage drop across this 
resistor will increase, reducing the 
effective base-emitter potential. 

This circuit constitutes an extremely 
good “amplified crystal set” and is well 
worth the slight extra cost. The high 
sensitivity achieved with this set 
enables a coil tapping nearer to the 
earthed end to be used for both aerial 
and base connection, resulting dn 
improved selectivity. 

However, in order to obtain a still 
further improvement in selectivity, we 
recommend that the final step be taken 

in the addition of a regeneration wind¬ 
ing and control. 

As before, the signal is tuned, 
detected and amplified. But the added 
requirement of the transistor is to 
amplify the incoming radio frequency 
signals sufficiently to enable a con¬ 
trolled portion of this signal to be 
coupled into the tuned winding in such 
a manner ^ to produce positive feed¬ 
back. 

This w<ill be seen, in the dotted 
portion of circuit C, in that the col¬ 
lector load now consists of a pair of 
headphones in series with an untuned 
winding, which is positioned at the 
earthed end of the tuned winding. The 
headphones provide the load for the 
audio frequency signal as before and 
are bypassed to radio frequencies 
while the regeneration winding is the 
load for the radio fr^uency signals. 

It will be appreciated that the 
polarity of this winding is of major 
importance, in that the feedback signal 
must assist the received signal to the 
extent of being able to produce an 
audible oscillation in the headphones 
as the control is advanced. 

However, the amount of regenera¬ 
tion is vital when actually listening. 
Too little, and the signals may not be 
separated sufficiently or loud enough; 
too much and the detector will com¬ 
mence to oscillate. 

We then have two frequencies, the 
incoming signal and that of the oscil¬ 
lating detector. These produce a hetero¬ 
dyne note which appears as a con¬ 
tinuous whistle, along with the 
required signal. 

Optimum performance is normally 
obtained with the detector adjusted just 
short of active oscillation. 

The transistor originailliy used in all 
the circuits, including the elementary 
crystal set arrangement, was a 2N370, 
which has a fourth lead interposed be¬ 
tween the base and collector leads. It 
serves as a shield in special applica¬ 
tions, but you can please yourself 
whether you connect it to the emitter 
or leave it disconnected as we have 
done. A possible alternative for 

iiiiiiiiiHiiniiiiiiiiifiiiinMiniiiiiiiiitiiiiiiiiitiMiimiiiiiiititiiiiiiiiiiiiiiiimiiiiiiiiiiiniiMuiiiiimmninitiiiifiiiiniiniiiiiiimiimiimiiiMitniiiiiiiiiiiiiiiiniiiiimiini 

COIL WINDING DATA 
TUNED WINDING REGEN. WINDING 

Diameter Length* Turns Turns/tap Turns 
liin 2.75in 130 10 21 
2in 1.9in 90 7 15 

2iin 1.6in 75 6 12 
* Based on 24B&S gauge wire. 

iiiiuiiiniiiniTiiiiiiiiiiniiiiiiiniiutHiiiiiiiiiiiiittiiiiiiitiiiitinuiiiiiuiiitiiiiiiintiiiiiiiiiiiiiiiiininiiiniiiniiuiuiiiiiininiiiMiiiiiitniiiiitiitiiiiiHiiiiiniiiiiiiiiittiiinii 
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This slightly more 
complex diagram 
shows the wiring 
connections requir¬ 
ed to construct 
circuit C, No bat¬ 
tery ON/OFF 
switch has been 
shown. We used an 
alligator clip for 
connection to one 
terminal, but any 
type of switch 
could be used. 

the above is type 2N1636, which has 
the more conventional three leads. 

However, more specialised tyspes of 
transistors have been developed since 
our article first appeared, and some of 
these have been designated “preferred 
types’’ for certain applications. There¬ 
fore, the transistor we now recommend 
for circuits B 'and C is the AF117N, 
althou^ there is no reason why the 
other types should not be used, if they 
are already to hand. 

By the way, the above types of 
transistor are also recommended for 
the Simple All-wave Two Transistor Set 
described tin the Jime, 1960, issue, 
along with data on coils operating up 
to 20MHz. This could open the way 
to further development of the circiit 
after the regenerative set, if you want 
to continue your experiments. 

The tuning capacitor can be of 
almost any type, providing that it has 
a maximum capacitance of about 
.0004uF (mdcrofarad). 

Almost any junk box will contain at 
least one of these, be it either a single 
or a double section ganged type either 
of which will suit. If the latter is used, 
only one gang is used. 

Our capacitor consists of about 12 
plates held rigidly in a metal frame by 
insulating supports and a second set of 
about 13 plates which can be rotated 
so that the two sets may be interleaved 
to obtain the desired capacitance. Make 
sure, by the way, that the plates do 
not touch as the spindle is rotated. 

Many of the large capacitors of the 
type used in our set have a 3/8in dia¬ 
meter shaft intended to fit the many 
standard dials used with larger sets. As 
most instrument knobs available are de¬ 
signed for iin diameter shafts, it will 
be necessary to use a reduction shaft 
which itself has a iin spindle, but fits 
over the 3/Sin shaft of the capacitor. 
Both the very early types and the 
latest miniature type have iin dia¬ 
meter shafts and will not require an 
extension shaft. 

All later-type tuning capacitors have 
provided with them a set of mounting 
feet Which allow them to be attached to 
the baseboard. Older types may lack 
this feature and a special bracket will 
need to be made from a scrap of alu¬ 
minium. 

To make the coil, you will need a 
coil former and a length of enamelled 
copper wire. The former can have a 
diameter between liin to 2iin and this 
can be purchased in the form of a 
bakelite or cardboard tube or made 

from stiff cardboard. 
Our coil was wound on a 2iin 

former, using 24 B&S enamelled 
copper wire, but a slight variation 
either way will not alter things greatly. 

What will alter things is the coil 
diameter in that the number of turns 
will have to be adjusted to give the 
same inductance for different diameters. 
A small diameter coil will require pro¬ 
portionately more turns than a large 
diameter one in order to have the 
same inductance. 

Therefore we have included a table 
giving details for three likely coil dia¬ 
meters. 

The regeneration winding included 
in this table will be used for the re¬ 
generative detector and can be either 
wound at this stage of left until you 
require it. 

The following remarks on coil wind¬ 
ing Should assist those readers who 
have not as yet constructed a coil. 

Firstly, to anchor the wire to the 
former at the start, drill two small 
holes toward one end about iin apart. 
Then wind one end of the wire through 
the holes a couple of times, allowing 
about 6ini of free lead for connecting 
into circuit. Proceed to wind until it 
is required to provide a tapping as 
given in the table. 

Before laying this turn, place a 
wooden matchstick along the former 
and pass this turn over it. Wind on 
more turns, passing the wire under the 
matchstick until the next tapping point 
at which the wire again passes over the 
matchstick. Continue in this manner 
until the total number of turns have 
been wound in accordance with the 
table. Drill two more holes in the 
former to anchor this end and again 
allow 6in of wire for connection into 
circuit. 

Next, push a second matchstick 
alongside the first under the raised 
turns, then push the two matches 
apart by about iin. These wires will 
now be clear of the remaining turns, 
enabling the enamel to be scraped 
away without damaging the adjacent 
wire, so that connecting leads can be 
soldered. 

The regeneration winding is wound 
in the same direction and the ends 
anchored similar to those above. 

With regard to headphones, the high 
resistance types of between say 2,000 
and 4,000 ohms are most suited for our 
sets, particularly the crystal set. Next 
best in terms of perfom^ance are the 
relatively low impedance ex-disposals 

type, having a resistance of several 
hundred ohms. 

The ex-disposals dynamic type head¬ 
phones, the type fitted with earmuffs 
and of about 45 ohms resistance, are 
quite unsuitable for these circuits. 

As an alternative to purchasing a 
set of headphones, one of the hearing 
aid type earpieces could be used. There 
are two types available, the low im¬ 
pedance magnetic, which is unsuitable 
for our circuits, and the crystal type 
which can be used, though with some 
loss in performance. 

As with all crystal devices, there is 
no path through which a direct current 
can flow in order to fulfil the require¬ 
ments of the associated circuitry. 

We therefore suggest that a resistor 
of say 15,000 ohms be connected 
across the phone terminals. The ear¬ 
piece connects across this resistor, in 
series with a .OluF capacitor. 

The supply used in the latter circuits 
could be either a single 1.5-volt cell 
or a battery up to 9 volts. There is 
surprisingly little difference in per¬ 
formance with large variations in 
supply voltage, so you need not spend 
extra money if a couple of torch cells 
are available. 

Remember that the positive battery 
terminal is the one to be earthed when 
using PNP transistors. A reversal of 
the supply terminals could result in 
permanent damage to the transistor. 

Care should also be taken that exces¬ 
sive heat is not applied to the tran¬ 
sistor by the soldering iron. The sug¬ 
gested idea is to hold the lead with a 
pair of long-nose pliers until the joint 
has cooled. 

With the aid of the wiring diagrams 
there should be no difficulty in con¬ 
structing these sets. There are no prob¬ 
lems with layout except possibly the 
need to allow some space between the 
coil and the tuning capacitor. 

With the regenerative receiver, opti- 
mum; performance is normally obtained 
with the regeneration control adjusted 
just short of active oscillation and the 
actual position of the control will vary 
from station to station. Some adjust¬ 
ment to the placement and number of 
turns of the feedback winding is per¬ 
missible if you desire to experiment. 

These circuits should provide inter¬ 
esting hours during construction, fol¬ 
lowed by more hours of enjoyable 
listening. gg 

SERVICE 
BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
All work guaranteed 

BILL TymiULL 
II ELLALONS ROAD, 

CREMORNE, N.S.W. 90 4825 
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Something You've Been Waiting For .. . 

A SOLID STALE GUITAR AMPLIFIER 
Here is a fully solid state guitar amplifier rated at a nominal 
50 watts continuous power. Featuring two totally indepen¬ 
dent tone control channels and a fully transistorised tremolo By AnthOliy LSO 
facility, the amplifier offers unique flexibility of application 

in a light and compact unit. 

Nearly two years ago, in the June, 
1967, issue, we described a 40-watt 
guitar amplifier using valves. In the 
following (July) issue we presented the 
Playmaster 117 amplifier, a 60-watt 
version with additional input facilties. 
Subsequently, the 117 proved to be one 
of the most popular guitar amplifiers 
we have ever described. 

In part, at least, the enthusiastic 
reception of the 117 amplifier among 
guitarists and home constructors can 

While we realise that it is desirable 
to use separate amplifiers to minimise 
the dangers of amplifier overload and 
intermodulation distortion, this is not 
always possible for reasons of economy 
or convenience or both. Hence, most 
commercial guitar amplifiers, unless 
designed specifically for bass work only, 
provided multiple inputs for additional 
instruments; not necessarily guitars. 

When we developed the valve ampli¬ 
fiers We considered the implications of 

enthusiasts wanting one must resign 
themselves to paying, perhaps, an in¬ 
flated price for an imported article. 

Thus, in circumstances of consider¬ 
able demand from both the local 
industry and readers of the magazine 
we are presenting a 50 watt all 
transistor guitar amplifier. 

In broad terms the specifications of 
the new guitar amplifier are similar to 
those of the Playmaster 116 and 117, 
embodying the same precepts of 

iiiiiitiimitMiiiiitiiHiimiiiiiHfittiinimmiiimiiiiiiiiiiiitiiMuiiiniiiniiuiiiiiiii 

SPECIFICATIONS 
POWER: 50 watts continuous 

power. 55 watts music power. 
DISTORTION: Total harmonic 

distortion at 40 watts continuous 
power, 0.8 per cent. At 45 watts, 
1.8 per cent. At 50 watts 4 per cent. 

INPUT SENSITIVITY: Two pre¬ 
amplifier channels are provided, 
each having separate high and low 
input sensitivities of 25 and 200 
millivolts for 50 watts output at 
500Hz. 

LOAD IMPEDANCE: Amplifier 
will tolerate loads from 16 ohms to 
8 ohms, where maximum power is 
obtained. Amplifier is stable with 
reactive loads. 

TONE CONTROLS: Separate 
bass and treble controls in each 
preamplifier channel. Extra overall 
treble boost switch. One channel 
fitted with a tremolo facility. 

iitiiiiiitiiiiiiiiuiiiuiiuiiniiuiiiniiiitiinititniiiiiiiuiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

economy with flexibility in application 
without sacrificing the demands of a 
good design. 

However, a somewhat different 
philosophy has been adopted in regard 
to inputs and tone control preampli¬ 
fiers. Two separate control preampli¬ 
fiers have been provided to obviate the 
somewhat stopgap measure of provid¬ 
ing frequency selective inputs for 
multiple instrument amplification. In 
addition, each channel has two inputs, 
giving a choice of high and low sensi¬ 
tivity. 

These changes have been deemed 
necessary to comply with current trends 
in commercial amplifiers, whether they 
use valves or transistors. However, the 
facilities are more easily provided with 
transistors because of the intrinsically 
simpler circuitry, affording considerable 
cost and space economy. 

A fully transistorised, all electric 
tremolo facility is an attractive feature 
of this amplifier. The tremolo circuit 
employing a FET was first described as 

be credited to a genuine flexibility in 
application provided at the best possible 
price. These same characteristics guided 
our thinking in the development of this 
50-watt solid state amplifier. 

Output power in the 117 amplifier 
is generated by two pentode valves, 
operating in class AB mode, via a 
multi-tapped output transformer mak¬ 
ing provision for various load imped¬ 
ances. In addition, three other dual 
function valves are used for phase 
splitting, voltage gain and tremolo. 

With a grain oriented output trans¬ 
former, giving good low frequency 
response, and tailored tone control 
contours the amplifier can be used with 
bass guitars as well as rhythm and lead. 
By selecting full treble cut with the 
required amount of bass boost the 
amplifier serves as a fully adequate 
bass unit. 

And for the situation where, of 
necessity, the amplifier has to be used 
simultaneously with two or more 
guitars, requiring a compromise tone 
control setting, three frequency selective 
inputs are provided. Thus, by connect¬ 
ing bass rhythm and lead guitars to the 
respective inputs “bass,’' “flat” and 
“treble” an amount of independent tone 
comnensation can be proviHeH 

transistors versus valves, and the prob¬ 
lems likely to be encountered in the 
development of a transistor design, at 
that time. The availability of suitable 
transistors was of particular concern 
and, in addition, the preference of 
guitarists themselves was a further con¬ 
sideration. 

While the attitude toward transistor 
amplifiers did vary among the frater¬ 
nity, with discussion centring around 
supposed differences between “transistor 
tone” and “valve tone,” the general 
consensus was a preference for valve 
equipment. In part, at least, this reserve 
was probably due to the small number 
of solid state amplifiers on the market, 
plus a natural reluctance to accept 
something new. 

Thus, after consideration of current 
trends and economics, and having a 
background of suitable circuitry with 
transformers readily available, the 
valve amplifiers were evolved. 

Since then, however, the attitude of 
guitarists has changed considerably. 
There is now a strong demand for solid 
state amplifiers, by reason of their in¬ 
herent reliability and low oj^rating 
temperatures. But, there are still very 
few locally manufactured high power 
transistor amplifiers availa&e, and 
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can you afford 
to buy anythin 
less than Wi 

g 
n 

Illustrated this month: Sansui Model AU 555 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 by: Magnecord International Pty, Ltd., Chapman House, 276 Castlereagh Street, 
Sydney, 2000. Phone: 61-9881, Tokyo Office: Tokyo Ginza Building, 5-6 Chome, Ginza, Tokyo. 
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an add-on unit in the November, 1968, 
issue. 

In the design of a high-power audio 
amplifier there are several factors 
which influence output power and, col¬ 
lectively, determine the maximum ob¬ 
tainable power. Perhaps the most sig¬ 
nificant one is the limitation imposed 
by transistor voltage and current 
ratings. For it is the output transis¬ 
tors’ supply voltage and load impedance 
which determine the actual output 
power being delivered. 

While it would be natural to select 
transistors having the highest voltage 
and current ratings, this might not 
always be prudent. In our situation, 
where many of the available transistors 
are imported only to order, a careful 
selection has to be made to ensure 
that devices would always be available 
ex-stock. 

After consideration of the devices 
currently available, two types appeared 
to have ratings suitable for a high 
power output stage. They are silicon 
NPN transistors, types 2N3055 and 
BDY20. Of these the BDY20 seemed to 
be most readily available ex-stock, and 
in addition it can be obtained in 
matched pairs. 

While it is not absolutely necessary 
to use matched output transistors they 
do simplify construction for home 
builders by eliminating the need to 
adjust for optimum quiescent condi¬ 
tions. But, if necessary, unmatched 
2N3055S or BDY20s could be used, as 
we will explain later. 

With regard to the general power 
level required from the amplifier we 
chose to operate the transistors in a 
class B push-pull configuration, a some¬ 
what natural choice as it affords maxi¬ 
mum power efficiency. In turn, maxi¬ 
mum power efficiency means that mini¬ 
mum heat will be dissipated in the out- 

PARTS LIST iiniiitiiiiiiuiiiiniiiiiuniMiiuiiiiiiiii 

1 Chassis, front panel and wooden 
cabinet. 

] Printed wiring board, 69p5. 
1 Power transformer, 240V to 50V 

at 1.5A, and 6.3V at 300mA. 
1 Driver transformer, ratio 3:1• 

TRANSISTORS 
1 Matched pair of BDY20 transis¬ 

tors. 
1 EDY20. 
1 2N3642, 2N3053 or 40408. 
7 BC108, TT108 or 2N3565. 
1 2N5459 field effect transistor. 

DIODES 
1 Bridge rectifier, module, EDI 

type PA40 or equivalent. 
4 EM401 power diodes, or equiva¬ 

lent. 
CAPACITORS 

1 2500uF 6.4VW electrolytic. 
2 2000uF 50VW electrolytic, can 

mounting. 
2 lOOOuF 50VW electrolytic. 
1 lOOOuF 25 VW electrolytic. 
2 250uF 16VW electrolytic. 
1 200uF 50VW electrolytic. 
2 50uF 25VW electrolytic. 
1 20uF tantalum electrolytic. 
1 lOuF 25VW electrolytic. 
1 luF plastic. 
9 0.47uF plastic. 
4 0.22 uF LV plastic. 
3 0.1 uF plastic. 
4 .0068uF LV plastic. 
2 .0015uF LV plastic. 
1 470pF plastic or ceramic. 

put transistors and the power supply 
requirements will be eased. 

Next, we had to decide whether to 
use audio coupling transformers or 
formulate a transformerless design with 
some obvious advantages. Transformers 
are expensive items and they can com¬ 
promise an amplifier’s performance at 
high and low frequencies. 

Readers more familiar with trans¬ 
istor techniques will have seen trans- 

The output stage in the ampli¬ 
fier may be considered as two 
separate amplifiers with indivi¬ 
dual power supplies as shown 

in figure 1, above. 

formerless designs, no doubt, and will 
agree that transistors are well suited to 
such application. The quasi-comple- 
mentary symmetry transformerless con¬ 
figuration is perhaps the most common 
approach in high fidelity transistor 
amplifiers nowadays. 

RESISTORS 
(i-watt 5 p.c. unless otherwise 

specified.) 
2 2.7M 10 p.c., 2 X 2.2M 10 

p.c., 1 X 1.5M 10 p.c., 1 X IM, 2 X 

680K, 1 X 560K, 3 x 470K, 3 x 
390K, 1 X 180K, 8 x 47K, 5 x 
27K, 2 X 22K, 2 x 15K, 3 x lOK, 
1 X 8.2K, 1 X 1.7K, 6 x 1.5K, 
1 X 1.2K, 2 X IK 10 watt, 1 x IK, 
1 X 820 ohms, 1 x 200 ohms, 1 x 
180 ohms, 1 X 150 ohms 10 watt, 1 
X 150 ohms, 1 X 100 ohms 10 watt, 
2 X 100 ohms, 2 x 56 ohms, 2 x 18 
ohms, 1 X 12 ohms 4 watt, 1 x 10 
ohms 1 watt, 2 x 0.5 ohms 5 watt. 

POTENTIOMETERS 
I IM linear taper. 
4 500K linear taper. 
3 50K logorithmic taper. 

MISCELLANEOUS 
4 shorting type jack sockets. 
1 non-shorting jack socket. 
1 2-pin speaker plug and socket. 
2 miniature ''rocker” switches. 
1 fuse holder and lA fuse. 
1 6.3 V 100mA pilot lamp. 
8 Knobs. 

Power flex and cable clamp, con¬ 
necting wire and sleeving, nuts and 
bolts, solder, etc. 

Tag strips: 1 x 8-lug, 2 x 7-lug, 
I X 4-lug, 2 X 3-lug, 1 X 2-lug min¬ 
iature. One 15-lug length of minia¬ 
ture resistor panel. 

SIMPLIFY 
INTRICATE 

WORK with 

Designed 
specifically for 
instrument and 

electronic tech¬ 
nicians to handle fine, 

precision work, the 
Eiliott-Lucas size 

*1000’ series is available 
in Box Joint or Single 

Joint Tools. Ail bright 
finish, in individual Display 

Packs or in Plastic Tool 
Roil sets of three or six. 

DIAGONAL 
cuniNG 

NIPPERS 

SNIPE NOSE PLIERS 

SNIPE NOSE SIDE 
CUniNG PLIERS 

FLAT NOSE PLIERS 

ROUND NOSE PLIERS 

END CUTTING 
NIPPERS 

Australian Representatives: 

THOMAS 
C. BROWN 

& CO. PTY. LTD. 
Sydney • Melbourne • Adelaide 

Brisbane • Perth 
rCB/S2 
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Exclusive Australian Agents tor — ADC Cartridges and Amplifiers, Kef speakers, J. H./G. H. Unipoise Pickup 

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

This unique cartridge, this musician’s cartridge, is of such ultimate perfection that poetry is needed to 

describe it. 

The ADC25 represents the most significant advance in pickup design in a decade as it tracks and traces 
not just marginally, but noticeably better than any of its would-be competitors. MANY RECORDS 
PREVIOUSLY THOUGHT UNPLAYABLE ARE FOUND TO BE INNOCENT OF RECORDING 
FAULT AND CAN BE REPRODUCED PERFECTLY BY THE ADC25. To prove this, try it on 

the well-known plus-16 db recording of a bass drum on the W. & G, Professional Test Record — 
25/2434 — we know of no other cartridge capable of tracing this track. This has previously been 
considered an unfair test for any cartridge but ADC25 sails through it with a tracking force 
applied of not more than 1 gram. The adjective ‘‘trackability” has at last become meaningful. 

Three readily interchangeable styli are included as a cleaner playback can 

often be achieved if the stylus rides either higher or lower in the groove. 
This facility enables the critical audiophile to obtain the optimum sound re¬ 
production from the many record bran ds, each with their individual groove 
characteristics. 

MANY ENTHUSIASTS HAVE RECOGNISED THIS NECESSITY AND 
OWN SEVERAL CARTRIDGES. THE ADVENT OF THE ADC25 ELIMIN- 

ATES THE COST OF TWO CARTRIDGE BODIES AND TWO SPARE 

HEADSHELLS. 

The special spherical stylus provided is intended for use with those record¬ 
ings such as RCA Dynagroove, where a compensation is applied to the record¬ 
ing of the inner grooves in order to offset the distortion that would normally 
be present when these grooves are played back with a spherical stylus. An 
elliptical stylus under these conditions gives less than optimum results. 

Type 

Sensitivity 

Tracking force range 

Frequency response 

Channel separation 

Compliance 

SPECIFICATIONS 

Induced magnet 

4 mv at 5.5 cms/sec. 
recorded velocity 

V2 gram to P^ grams 

10 Hz to 24,000 Hz ± 2 db 

30 db from 30 Hz to 12,000 Hz 
20 db from 12,000 Hz to 24,000 Hz 

35 X 10-^ cms/dyne 

ADC 25 STEREO PICKUP SYSTEM 

Stylus tip radii 

Vertical tracking angle 

Recommended 
load impedance 

#251 elliptical (red)—Contact radius .0003", 
#252 elliptical (blue)—Contact radius .0003", 
#253 spherical (white)—Lateral radius .0006' 

15 degrees 

47,000 ohms 

Lateral radius .0007" 
Lateral radius .0009" 

Replacement Styli #251, #252, #253 (See specifications above) 
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»ODO«f 

ALL IN ^ 
PERFORMANCE 

AND STYLE. 

50 TO 800 RMS.WATTS. 

Secure your FREE,COLOURED CATALOGUE of our products & services. 

FOR PRESTIGE SOUND ^ SEE CLAYBRIDGE SOUND 

163 CLAYTON RD. CLAYTON VIC. 3168 OR RIN6 644 6171 

' (CNR.DANb^N0N6RD.) / r>X, (ALL HOURS) 

The power supply components are at the left hand end of the chassis, 
the driver stage components on the restor strip at top centre, and the 

" output transistors at the right hand end. 

But, for several reasons, we felt that 
a qua.siH(iomplement amplifier would 
not be the best choice for a guitar 
amplifier. Firstly, additional transistors 
are required to piroyide “push-pull” 
phase inversion and, with their neces¬ 
sary high-voltage ratings, they are 
quite expensive and often difficult to 
obtain. 

Also, the quasi-complementary con¬ 
figuration can be quite critical to varia¬ 
tions of component parameters, 
particularly with regard to the 
transistors. Invariably, this means that 
each amplifier must be individually 
adjusted for the particular components 
used. 

Fault finding in a quasi-complement- 
tary amplifier can be extremely difficult 
because of the intimate coupling be¬ 
tween transistors and the extensive AC 
and DC feedback loops. When a fault 
occurs within a feedback loop it can 
be very difficult to isolate the otfending 
component by means of simple voltage 
analysis, because the fault is reflected 
throughout the whole loop. 

And quite often, if a fault occurs 
a high-power quasi-complementary 
amplifier, it will result in the destruc¬ 
tion of many expensive transistors. 

Looking at the circuit diagram, 
readers will notice that we have used 
a transformer to couple the driver 
amplifier to the output stage. This 
transformer performs the dual function 
of providing impedance transformation 
and the necessary phase inversion. 

However, the amplifier’s load is 
directly coupled between the output 
transistors and power supply thus 
offering the main advantage of a quasi- 
complementary amplifier. That is; 
obviating the need for an output trans¬ 
former operating at high power levels 
with the attendant problems of core 
saturation at low frequencies. 

It is often difficult to maintain ampli¬ 
fier stability when applying large 
amounts of^ feedback if an output 
transformer is used. Thus the require¬ 

ment of stability usually limits feed¬ 
back in a transformer coupled ampli¬ 
fier design. 

At low frequencies particularly, as 
well as high frequencies, there are 
appreciable phase shifts through a trans¬ 

former which can cause normally 
negative feedback to become positive. 
This will inevitably cause an amplifier 
to oscillate unless preventative measures 
are taken. 

Generally, instability resulting from 
high-frequency phase shift is relatively 
easy to copje with by the appropriate 
use of phasing capacitors and step cir¬ 
cuits. A step circuit is simply the series 
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ADCOLA 
“M” SERIES PRECISION SOLDERING & DE-SOLDERING TOOLS 

■■ ^ 

“The soldered joint is the link between com¬ 
ponents in the most scientifically designed and 
developed apparatus the world has pver 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.” 

m: 

FOUR “TRtCLAD” TIP SIZES 

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 OZS. 3/16” DIA. TIP: sERV?ctNG 
230-250 volt and all lower voltage 
ranges AC/DC 

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 

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, N.S.W. 747-1606 
S.A.: f. R. Mayfield Pty. Ltd., 11 Halifax Street, Adelaide. Tel.: 8-4131. 
OLD.: T. H. Martin 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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Lunar landscape photographed from Apollo 10 from a height of 69 miles 

CONQUEST OF THE MOON 
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PROFILE OF THE 
LUNAR LANDING MISSION MIDCOURSE CORRECTK 

(^ORIENT CM FOR REENTRY 
(g) FINAL MIDCOURSE CORRECTION 

CSM GUIDANCE SYSTEM 
REFERENCE ALIGNMENT 

ORIENT CSM FOR MIDCOURSE CORRECTION 

CSM GUIDANCE SYSTEM REFERENCE ALIGNMENT 

®CSM GUIDANCE SYSTEM 
REFERENCE ALIGNMENT 

^ EARTH PARKING ORBIT 

S-IVB ENGINE CUTOFF 

V—® S-IVB POWERED FLIGHT 

^ S-IVB ENGINE IGNITION 

@ S-ll / S-IVB SEPARATION. S-ll RETRO. S-IVB ULLAGE 

5) S-lI ENGINES CUTOFF 

S-ll POWERED FLIGHT 

7) LAUNCH ESCAPE TOWER JEHISON 

•(^ S-IC/S-II INTERSTAGE JEHISON 

D S-ll ENGINES IGNITION 

4) S-IC /S-ll SEPARATION. S-IC RETRO. S-ll ULLAGE 

3) S-IC ENGINE CUTOFF 

D S-IC POWERED FLIGHT 

) CSM SEPARATION FROM 
LM ADAPTER 

PCSM 180^ 
TURNAROUND 

)CSM DOCKING WITH 
LM/S-IVB 

This diagram illustrates the sequence of oper¬ 
ations involved in a complete, return mission to 
the moon. The enormous complexity of the pro¬ 
ject will become evident if the diagram is 
studied in detail. The separate operations are 
indicated by a sequence of numbers, beginning 
with (1) the actual launch from Cape Kennedy. 
At (14) having shed stages I and 11, the vehicle 
is in an earth parking orbit which is closely 
analysed before setting out on the journey to 
the moon (20), The recovery and return jour¬ 
ney is picked out in red, beginning with a pre¬ 
launch check-out (53) and culminating in a 
touch-down in mid Pacific (85). According to 
reports, the Apollo 10 mission uncovered an un¬ 
expectedly wide variation in gravitational at¬ 
traction close to the surface of the moon. The 
relevant data is currently being examined to 
determine its possible influence on the Apollo 
1 1 mission. NASA authorities are adamant that 

90 

the natural hazards of the mission shall not be 
increased by unknown factors.capable of deter¬ 
mination, or by technological problems capable 
of being anticipated by on-site testing. 
The communications back-up for the Apollo 
missions is fantastic in its proportions involving, 
on earth, a vast network of space tracking 
centres, wire, radio and satellite links, data re¬ 
cording equipment and computers for vehicle 
control and data processing. 
Orbiting the moon, the Command and Service 
vehicle will rely heavily on S-Band radio links 
(above 2000MHz) to transmit to earth voice, 
TV, ranging, biomedical, telemetry, etc. Its 
communication with the Lunar Module will be 
mainly on VHP in the range 250 to 300MHz. 
The Lunar Module carries matching VHP equip¬ 
ment but also S“Band equipment for direct 
transmission to earth, the latter aided by a 
portable S-Band dish which will be erected on 
the lunar surface. 

BLACK - 



CSM/LM INITIAL DOCKING 

TRANSEARTH INJECTION 

TRANSFER CREW AND 
EQUIPAtNTFROM LM 
TOCSM 

IS CHART HAS BEEN PURPOSELY DRAWN OUT OF SCALE TO BEHER 

USTRATE THE MAJOR EVENTS OF THE MISSION. 

1ST MIDCOURSE CORRECTION TRANSLUNAR ( 

^SM ENGINE IGNITION 

ORIENT S/C AHITUDE FOR MIDCOURSE CORRECTION 

^ CSM GUIDANCE SYSTEM REFERENCE ALIGNMENT (g) qrienj s/C ATTITUDE FOR 

MIDCOURSE CORRECTION 
I FINAL 
1 MIDCOURSE 
I Y CORRECTION 

SYSTEM STATUS CHECKS \ TRANSLUNAR 

The Apollo 10 Command and Service 
Modules (CSM) photographed from 
the Lunar Module (LM) in the full 

glare of the Lunar mid-day sun. 

@ CSM GUIDANCE SYSTEM 
y REFERENCE ALIGN/^NT 

~ ORIENT S/C AHITUDE FOR LUNAR 
ORBIT INSERTION 

_ LUNAR ORBIT INSERTION 

DESCENT 
ORBIT 
INSERTION!;. 

r||—<§) BEGIN LUNAR ORBIT 

CIRCULARIZATION 
BURN BEGINNING OF 3RD 
ORBIT 

(A)CSM GUIDANCE SYSTEM 
REFERENCE ALIGNMENT 



The National Aeronautics and 
Space Administration has named 
these three astronauts as the prime 
crew of the Apollo 11 landing 
mission. Left to right: Neil A. 
Armstrong, commander; Michael 
Collins, command module pilot; 
Edwin E. Aldrin Jr., lunar module 
pilot. If the mission goes as 
planned, these men will turn fic¬ 
tion into fact. Success of the 
mission, and the safety of the 
crew, hangs on a fantastically long 
chain of technology, involving 

every branch of science. 

This colour television picture of 
the earth was transmitted from 
Apollo 10, on May 18 last, when 
the spacecraft was nearly 25,000 
miles out in space. The astronauts 
brought back a large amount of 
colour film which shows the lunar i 
surface and the distant earth in fine 
detail but, in a sense, the live 
television pictures are more his¬ 
toric. The ability to carry colour I 
TV equipment and transmit suc¬ 
cessful pictures over the distances 
involved is a measure of modem 

spacecraft communications. 

The lunar module viewed from 
the command and service vehicle 
above the surface of the moon. 
At this stage the lunar module 
had completed its descent to with¬ 
in about nine miles of the moon’s 
surface; it had jettisoned its descent 
stage and is approaching the com¬ 
mand and service module from 
below, ready for docking. The 
heavy, coloured bands at the bot¬ 
tom right of the picture are an out- 
of-focus image of the edge of the 

spacecraft’s window. 



The main power supply electrolytic capacitors are on the rights the 
driver transistor is immediately to the left of the power transformer 
and the driver transformer at the extreme left with the output trans¬ 

istors in front of and behind it. 

combination of an inductor and resis¬ 
tor or a capacitor and resistor, the lat¬ 
ter being most frequently used. With 
such a circuit an amplifier’s gain can 
be reduced, at a point sufficiently below 
the frequency of critical phase shift, 
so that oscillation does not take place. 

The low-frequency end is a different 
matter. It is not so easy to suddenly 
reduce the gain of an amplifier to main¬ 
tain stability and, in practice, negative 
feedback must be kept to a safe level. 
Thus, with an output transformer the 
overall performance of an amplifier in 
terms of its frequency response and 
harmonic distortion may be adversely 
affected, by the need to restrict the 
feedback level. 

While we do use a transformer in 
the present design, and it is included 
in the main feedback loop, it is opera¬ 
ting at a low level and low-frequency 
phase shifts are not a problem. 

In any transformer there is signifi¬ 
cant low-frequency phase rotation and 
loss of bass response when the magni- 

approaches the point of impracticality 
as output power is increased. 

But, this situation does not arise in 
a low-level driver transformer where 
it is relatively easy and more economi¬ 
cal to provide a large primary induc¬ 
tance. 

From the foregoing readers can ap¬ 
preciate the advantages in having a 
transformer-driven output stage with 
directly coupled load. And, as such, 
we believe it is about the best approach 
for an economical and reliable audio 
amplifier giving high output power 
from a relatively simple circuit. 

Having decided upon the output- 
stage configuration and the general 
power level required, we were able to 
lay down the power supply specifica¬ 
tions. In this amplifier the power 
supply is vitally linked with the opera¬ 
tion of the output stage and as such 
it may be considered as an integral 
part of the output-stage design. 

In a transformerless output stage we 
have a choice of two popular arrange¬ 
ments. By providing a centre tapped 

Wiring of the 
miniature resistor 
panel which con¬ 
tains most of the 
components in the 
driver amplifier is 
shown in the dia¬ 
gram at the right. 

tude of primary reactance falls to a 
value comparable with the reflected 
primary load resistance. In order to 
minimise these low-frequency effects 
the primary winding must have a high 
inductance, necessitating lots of turns. 

In the output transformer of a tran¬ 
sistor amplifier delivering high power 
there will be a hi^ primary current 
and although winding resistances are 
kept to a minimum there would be sig¬ 
nificant power loss. Thus there are the 
conflicting requirements of many turns 
for high inductance and few turns for 
low winding resistance and minimum 
power loss. The necessary compromise 

power supply the amplifier’s load can 
be connected directly to the ouput 
transistors. Alternatively, by coupling 
the load through an electrolytic capa¬ 
citor, we can manage with a simpler 
power supply. The disadvantage- of 
using an electrolytic capacitor is that 
it has to handle the total load current 
and, irrespective of capacitance, must 
be physically large and will, therefore, 
be expensive. 

On the other hand, a centre-tapped 
transformer will be more costly than 
a single-winding variety. Nevertheless, 
this approach can be justified on the 
basis of increased reliability and a pos- 

ELECTRONICS 
fSTEREO} PTY. LTD. 
, Head Office: 
•t; 431 Bridge Rd., Richmond, Victoria 3121.' 

■ v* Tel. 42 3762. ' 
Sydney Store: Ground noor. 2SM Su.lding 

257, Clarence Street, Sydney, N.S.W. 2000. 

- Tel. 29 4563,29 4564;%,;.,;^?; 
'Wholesalers ‘Trade-ins accepted'‘rj 

Australia’s Greatest Hi-Fi Centre ) 

SOUND MODEL SAQ-203 SOLID 
STATE STEREO AMPLIFIER 

Frequency response is 30-20,000 Hz. and 
input sensitivity suits magnetic cartridges 
at 3 mV. Output is 12 watts R.M.S. or 30 
watts E.l.A. peak power. 18 low noise 
transistors. Headphone jack, all necessary 
controls, attractive front control panel. 
Speaker matching for 4, 8 and 16 ohm 
speakers or speaker systems. An ideal 
compact amplifier for use with tape record¬ 
ers or for building into cabinets 
and bookshelves. Inc. sales tax $/4.DU 

POPULAR SOLID STATE 
STEREO AMPLIFIERS FROM 

THE SOUND/ENCEL STABLE! 
With specifications that demand attention 
and most effective quality control in manu¬ 
facture, it’s not surprising that Sound 
stereo amplifiers command a high propor¬ 
tion of the markets in their respective 
price ranges, in Australia Encel prices 
make Sound amplifiers better value than 
ever. Ask for a trade-in valuation when 
you write or call! 

SOUND MODEL SAQ-SOSX SOLID 
STATE STEREO AMPLIFIER 

With an output of 25 watts R.M.S. into 8 
ohm speaker systems, the 505X represents 
outstanding value for money. Frequency 
response is 20-20,000 Hz. ± IdB. and ex¬ 
tends well beyond this range. Sensitivity 
is 3 mV. for magnetic cartridges and all 
desirable control facilities are incorporated. 
This powerful amplifier is bargain r-n 
priced by Encel Electronics at only Jpliy.OU 
ENCEL TEST REPORT ON THE SOUND SAQ-505 

AMPLIFIER 
Our laboratory test report indicates that the actual 
power output of the unit is 24} watts R.M.S. 
per channel. Frequency response is substantially 
flat, being down 2 dB. at 20Hz. and down 1 dB. 
at 20 kHz. Square wave tests at 1 kHz. and 10 
kHz. are excellent and show little variation in 
the-audible ranges. 
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CT500/f> MULTIMETER 

6 DC Voltage Ranges: 0 - 5000V 
5 AC Voltage Ranges; 0 • 1000V 
4 DC Current 'Ranges: 0 - 500mA 
4 Resistance Ranges: 0 - 12M 
Sensitivity: DC 20,000 ohms per Volt, 

AC 10,000 ohms per Volt 

200H MULTIMETER 

6 DC Voltage Ranges: 0 - 2500V 
5 AC Voltage Ranges: 0 - 1000V 
3 DC Current: 0 - 250mA 
Resistance: 0 - 6K, 6M 
Capacitance: lOpF - OolMFD 
Sensitivity: DC 20,000 ohms per Volt 

AC 10,000 ohms per Volt 

MEISOffillPTail 
minMnEi from 
msimBLmmmm 
THE METER SPECIALISTS 

SERVING THE RADIO & ELECTRICAL INDUSTRY THROUGHOUT AUSTRALIA. 

DIVISION OF ELECTRONIC INDUSTRIES LIMITED. 
N.S.W. 443 CONCORD ROAD, CONCORD WEST. Phone: 730211 
W.A. 46 MILLIGAN STREET, PERTH. Phone: 212501 
TAS. 199 COLLINS STREET, HOBART. Phone: 2 2711 
OLD. 50 LITTLE EDWARD STREET, BRISBANE. Phone: 2 3093 
S.A. 81 FLINDERS STREET, ADELAIDE. Phone: 23 4022 
VIC. 153 STURT STREET, SOUTH MELBOURNE. Phone: 69 0300 

8 DC Voltage Ranges: 0 - 6000V 
5 AC Voltage Ranges: 0 - 1200V 
4 DC Current: 0 - 600mA 
4 Resistance: 0 - 60Meg Ohms 
Capacitance: 50pF - 0.2MFD 
Sensitivity: DC 20,000 ohms per volt, AC 
10,000 ohms/volt 

C1000 MINIMULTIMETER 

4 AC Voltage Ranges: 0 - 1000V 
4 DC Voltage Ranges: 0 - 1000V 
2 DC Current: 0 - 100mA 
Resistance: 0-150KOhms 
Sensitivity: 1000 ohms per Volt AC, DC 

OL64D MULTITESTER 

^Measuring Range 

8 DC Voltage Ranges: 0 - 5000V at 20 Ohms/V 
4 AC Voltage Ranges: 0 *• 1000V 
5 DC Current Ranges: 0 - 10A 
4 Resistance Ranges: 0-40 meg Ohms 
Capacitance: 250pF - 0.02x/»F 
Inductance: 0 - 5000H 
Sensitivity: 20,000 ohms per Volt DC 

8,000 ohms per Volt DC 

CT 330 MULTIMETER 

CT 330/R With Diode Protection 
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sible overall saving on electrolytic 
capacitor costs. 

Figure 1 has been included to 
clarify the operation of the output 
stage and power supply. As the figure 
indicates, operation may be considered 
in respect of each output transistor 
and half the total supply voltage 
(Vs/2). 

Consider the operation of the out¬ 
put transistors under conditions of 
sinoidal input. Each device conducts 
over only half the cycle and, neglect¬ 
ing for the moment the small voltage 
which appears across the transistors 
when they are saturated, the peak 
load voltage will be Vs/2. 

Thus, as a first approximation, the 
power output will be given by: Power 
=0.7(Vs/2)VRl. Assuming an 8 ohm 
load impedance (Rl) this means that 
Vs/2 must be no less than 28V for 
SOW load power. 

In practice, there are losses which 
necessitate a somewhat higher supply 
voltage. In addition to the transistor 
saturation voltage, which will be 
typically 1 to 2 volts for silicon 
devices, there will, at high current 
levels, be a significant voltage across 
any emitter feedback resistors which 
may need to be fitted. 

For an output of 50 watts into the 
designed load of 8 ohms, the load cur¬ 
rent will be about 3.5 amps peak. 
That is, each transistor is required to 
handle 3.5 amps at the peak of its 
respective half cycle. 

Considering the worst condition, 
where the transistors have a minimum 
current gain of 20, the base current 
for each transistor will be a maximum 
of 175mA peak. The base current 
must, of course, be provided by the 
driver amplifier via the coupling trans¬ 
former. 

Unfortunately the base input resist¬ 
ance is not constant over the whole 
half cycle during which the respective 
transistors are conducting. This pre¬ 
sents an additional problem as it can 
be a source of considerable distortion. 

One way to overcome the distortion 
due to base resistance non-linearity is 
to, in effect, swamp these variations 
with additional resistance in the 
external base circuit. 

Although there is not a resistor 
physically in series with the bases of 
T1 and T2, the driver amplifier's 
“source resistance” can be considered 
as effectively in series with each 
secondary winding. Thus a high 
“source resistance” in the driving 
amplifier is used to swamp base resist¬ 
ance variations. 

Another method is to apply negative 
current feedback to each output 
transistor. This is done by inserting 
small resistors in the emitter circuit of 
each output transistor, effectively 
increasing and linearising the base 
resistance. 

In this amplifier we have been able 
to reduce the distortion to a reasonably 
low level with 0.5 ohm emitter resis¬ 
tors and the application of overall 
negative feedback. At 40 watts out¬ 
put the total harmonic distortion is 
only 0.8 per cent, rising to 1,8 per 
cent at 45 watts and 4 per cent at 
50 watts, where power supply limiting 
takes place. 

The amplifier will provide more 
power under music conditions and, in 
fact, we measured 55 watts on an 
IHF music power test. This involves 
measuring output power when the am¬ 

plifier is fed with a 10 millisecond 
burst of sine wave signal. We used 
a “tone burst gate” to supply 8 cycles 
of an 800Hz signal and measured the 
peak-to-peak voltage across the load. 

Three transistors are used in the DC 
coupled driver amplifier to provide the 
necessary current and voltage gain. 
Drive power for the BDY20 output 
transistors (T1 and T2) is developed 
in the primary winding of the inter¬ 
stage transformer by a third BDY20 
(T3) operating in a class A mode. 

Coupled directly into the base of 
T3, the emitter follower T4 provides 
current amplification. The 150 ohm 
resistor, connecting emitter and base 
of T33 and T4 is necessary as a 
“stopper” to prevent local instability 
in the driver amplifier. 

The third transistor in the driver 
amplifier (T5) provides further voltage 
amplification. Bias for the driving 
triple is derived from a voltage de¬ 
veloped across the emitter resistor of 
T3. 

Overall negative voltage feedback is 
applied to this stage, from the output 
via a 15K resistor to the 220 ohm 
emitter resistor. In addition to the 
more usual effects of reduced distor¬ 
tion and noise, plus, broadened fre¬ 
quency response, the voltage feedback 
tends to reduce the amplifier’s output 
impedance, making it approach the 
ideal concept of a constant voltage 
source. 

A 47(>pF capacitor across the 15K 
feedback resistor compensates for any 
high-frequency phase rotation in the 
feedback loop, thereby contributing to 
amplifier stability. In addition to this 
capacitor, there are two step circuits 
as further stabilising measures. 

One, 820 ohms and 0.1 uF is connect¬ 
ed across the 15K load resistor for T5, 
and the other, a 12 ohm and 0.47 uF, 
is connected from the output to the 
power supply centre tap. With these 
circuits included the amplifier will tol- 

A wiring diagram for the out¬ 
put transistors is shown above. 
Take particular note of the 
polarity markings on the sili¬ 
con diodes which shunt the 18 

ohm resistors. 

TECHNOCEKTRE 
TOPICS 

At our Technocentre you receive 
friendly advice and guidance from 
our highly qualified consultants. An 
invaluable service to those building 
or altering a home. The equipment 
you buy at Convoy will serve you 
well for many years and have a good 
resale value. This is your real cost! 
Make sure you visit the Technocentre 
before you buy any item of Hi-Fi 
equipment. 

k At its price, the Kenwood KA6000X 
Amplifier, 100 watt RMS, is the out¬ 
standing buy of the moment for con¬ 
noisseurs, P.U. input to .05 Mv., In 
Tuner Amplifiers, the Pioneer SX440 
rated 30 watts RMS is a smooth 
machine with luminescent tuning 
scale and black finish — FM and 
Multiplex, too! 

k The Electronics review of Revox 77A 
Tape Recorder has brought a slight 
blush to our cheeks. We have con¬ 
fidently said, “the best ever,” after 
appraising this machine. It is good 
to know our opinion is now sup¬ 
ported by the unbiased technical 
experts of Electronics. Call, see, hear, 
then own the best, A Revox Tape 
Deck or Full Recorder with 20 watt 
amps and Speakers. 

★ Stereo Headsets by A.K.G. make 
private Hi-Fi listening a totally new 
experience. The A.K.G. series of 
microphones are of professional 
standards, but we can choose them 
to suit your requirement and budget. 

★ The Peerless of Denmark, Sherwood 
15” three-way Speaker System in new 
enclosures is an experience to hear. 
Compare it with other speaker sys¬ 
tems. We have imported Peerless 
speakers in teak enclosures from 
$100.00 pair. Also Poly-Planar 
Speakers less than one inch deep, 
20Hz 20KHz—Speaker Cloth and 
innerbond stocked. 

★ STOCKTAKE SPECIALS. June is 
the month to pick up a real bargain 
at the Technocentre—Amps., Speak¬ 
ers, Turntables, Tape Decks, Cart¬ 
ridges — You’ll be surprised at the 
low prices. 

SERVICE AND MAINTENANCE 
—Let the Technocentre specialists 
care for your sound equipment. We 
service ^1 brands—Sony^—Akai— 
National — Pioneer — Trio^—Philips 
—Shaipe, etc. 

Convoy 
TECHNOCENTRE 
449 KENT STREET, 

SYDNEY 29-6475 
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How STC put Computer technology 
into Nutt and Muddle’s business •' 

Before we start let’s get 
one thing straight. STC are 
not in the poker machine 
business. We produce 
solutions to communica¬ 
tions problems. 

Nutt and Muddle had a 
problem. They wanted to 
build a new type of poker 
machine. One that really 
could play poker; and pay 
out on real poker hands. 
You may not know it, but 
even the most modern 
poker machines work on 
a simple 19th century 
mechanical principle. 

Yesterday’s mechanics 
simply could not solve 
Nutt and Muddle’s problem. 
That’s where we came in. 
STC. 

We built a poker 
machine with a new brain. 
An electronic brain. Every 
piece of the new poker 
machine’s electronic brain 
is made from STC stock 
components. 

This poker machine 
computer, designed in the 
Applications Laboratory at 
STC is the heart of a 
poker machine which will 

play to the full rules of 
poker. The positions of the 
wheels are detected by 
electrical contacts and the 
resulting signals are coded 
and converted to serial 
logic. 

Various counting and 
logic circuits then decide 
if a payout is to be made. 
When there is, a coin dis¬ 
charge control system is 
programmed to pay out the 
correct number of coins. 

The circuits use discreet 
components in multi-func¬ 
tion logic circuits not avail¬ 
able in integrated circuits, 
so that both logic com¬ 
plexity and manufacturing 
cost are considerably less 
than an equivalent inte¬ 
grated circuit design. 

Nutt and Muddle are 
now happy. They have a 
great new 20th century 
poker machine. STC have 
a new satisfied customer. 

All we need now are 
some new sticky problems. 
Ask us to do something. 

Standard Telephones and 
Cables Pty. Limited, Elec¬ 
tronic Components Divi¬ 
sion, Moorebank Avenue, 
Liverpool 2170. Telephone 
602 0333. 

AN 

ITT —Mwwdtofjfcw worldwide telecommunications and electronics 
ASSOCIATE 
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erate a wide range of reactive loads 
without suffering any instability, 

A switched step circuit, 100 ohms 
and luF, across T5’s emitter provides 
a fixed amount of treble boost in the 
power amplifier. This facility is used 
to brighten the amplifier's response 
when used with a lead guitar. Note 
that the boost is applied in the main 
amplifier and will consequently affect 
both input channels. 

As we said previously, we have 
provided two channels for independent 
tone control of two guitars. Each 
channel has two inputs, designated 
“Hi’* and “Lo.” 

The input sensitivities are approxi¬ 
mately 200 and 25 millivolts respec¬ 
tively, and an input impedance of 
about 47K for both. However, the 
sensitivities can be adjusted to suit 
particular instruments and there is no 
reason why this should not be done. 

Shunt feedback applied to each in¬ 
put stage (T7 and T12) allows easy 
adjustment of gain and provides a 
very low input impedance at the bases 
of these transistors. The low base im¬ 
pedance has the advantage of provid¬ 
ing good isolation between inputs 
which are coupled via 47K and 390K 
resistors. 

AC feedback is applied from collec¬ 
tor to base df transistor T12 via the 
resistor marked with an asterisk. This 
resistor has been omitted in the bass 
channel (T7) to give maximum gain, 
but is shown dotted. A suitable value, 
determined experimentally, can be fit¬ 
ted if necessary. 

The value of the feedback resistor 
and the resistors in series with the 
input terminals (47K and 390K as 
shown) determine input sensitivity. 
Varying the feedback resistor will vary 
the input sensitivity of both inputs at 
the same time and should be increased 
to increase sensitivi^. 

Maximum sensitivity is obtained 
with a 47K input resistor in series and 
no feedback resistor, as in the “Lo” 
bass input. In the “Hi” channel gain 
is reduced by the 390K resistor, while 
input impedance is maintained by a 
47K resistor shunting the input. 

The input stage of each channel is 
followed by a feedback tone control 
stage providing an exceptional amount 
of boost and cut at both bass and 
treble frequencies. The circuitry for 
these stages, comprising transistors T6 
and Til, has been used on previous 
occasions for high fidelity amplifier 
tone control networks. 

However, for application in a guitar 
amplifier, we modified component 
values to produce the special response 
contours required for a guitar amplifier. 
In keeping with the extreme range of 
tone control required and the fre¬ 
quencies to be handled, the cross-over 
point is around 700H7 with 16dB bass 
boost at lOOHz and 20dB treble boost 
at 10,OOOHz. 

In the bass channel output is taken 
directly from T6 and coupled to the 
power amplifier via a 50K volume 
control potentiometer. However, 
signal from the volume control in the 

, tremelo channel is applied to the all 
transistor tremolo modulating stag, 
T9. From T9, the modulated si^al 
is then passed to the main amplifier 
and mixed with signals from the bass 
channel. 

Mixing isolation for the two chan¬ 
nels is provided by two 47K resistors 
in series with the input to the main 
amplifier. Interaction by the bass 

volume control is negligible and, if 
necessary, the isolating resistors could 
be reduced in value by a small amount 
to provide additional sensitivity. This 
applies particularly to the “tremolo” 
channel resistor which may be as low 
as 22K. 

As already stated, the tremolo circui¬ 
try was described in a previous article. 
However, there are a few points which 
should be mentioned again. 

The value of the resistor in series 
with the tremolo intensity control, 
shown as 1.5M. This may need adjust¬ 
ment to suit the particular field effect 
transistor being used. If there are any 
“clicks” in the tremolo modulation, or 
if the low frequency modulating signal 
can be heard when no signal is passing 
through the amplifier, then the 1.5M 
resistor should be increased in value 
until they disappear. 

The second point concerns the 20uF 
capacitor coupling the FET (TIO) to 
the emitter circuit of T9. Ideally, this 
should be a tantalum “dry” electrolytic 
capacitor for minimum DC leakage 
current, and because this type 
of capacitor is not prone to aging and 
subsequent loss of capacitance. 

Power for the preamplifier stages is 
derived from a full wave voltage doub¬ 
ler, independent of the main supply. 
A 6.3V winding on the power-trans¬ 
former is used for this purpose, and 
also supplies a 100mA pilot lamp, 

T5 

47K 

^ SKTOiOK 
6.3V ^--O- 

CONNECT TO 

° ^ AMPLIFIER CHASSIS 

Figure 2. A simple test set-up 
to determine whether the amp¬ 

lifier is working correctly. 

In the construction of the amplifier 
we have endeavoured to present a style 
which would be completely acceptable 
for a commercial product and, at the 
same time, to keep metalwork as simple 
as possible. In addition we 
have constructed a relatively simple 
vinyl covered wooden cabinet to com¬ 
plete the unit. 

As we fabricated it, the chassis is in 
two sections; a rectangular dish for the 
power supply and power amplifier, and 
a sloping front panel on which are 
mounted the controls and preamplifier 
wiring board. The front panel sits flush 
with the ends of the chassis proper and 
the whole assembly slides into the rear 
of the sloping front cabinet. 

Invariably there are problems in 
marrying a front panel and cabinet in 
an attractive presentation while, at the 
same time, retaining a simple and 
economical assembly. This amplifier 
has been no exception, and we would 
stress at this point that the way we 
have tackled the problem may not 
offer the best nor most economic solu¬ 
tion. We would therefore strongly re¬ 
commend that kit suppliers investigate 
this aspect in the light of production 
requirements and facilities which ffiey 
may have. 

The 9iin x 3in wiring board is 
mounted on a long “U”-shaped bracket 
which is in turn fastened to the front 

^ RELIABLE 

# EFFICIENT 

»» LONG LIFE 

^ REPLACEABLE BITS 

^ CONTINUOUSLY RATED 

^ NO WARM UP DELAYS 

^ NO SWITCH TROUBLES 

» NO OPERATOR FATIGUE 

r DOES WORK OF HEAVY IRONS 

eighs less than 1 oz. and 
compact handle enables girl 
operators to work quickly and 
accurately all day. 

rite or phone to 

MELBOURNE: AWA Ltd,, 67 9161. HOBART: 
AVVA Ltd., 3 3836. LAUNCESTON: AWA 
ltd., 2 1804. ADELAIDE: Newton McLaren 
Ltd., 51 0111. BRISBANE; Chandlers Ltd., 
31 0341. PERTH: AWA Ltd., 28 3425. 
SYDNEY: George 6rown & Co. Pty. Ltd., 
29 7031. Electronic Parts Pty. Ltd.. 
533 1277. 

Auatrallau t)istr!tnilt>rs 

IVIANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York Strer^^ Sydney. 2 0233, Erd. 284 

IWilNTEDI 
BY SIX 

FBODUCTIDH BUGmS 

miniature 
soldering instruments 
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Bang & Olufsen- 
for those who consider 
design and qnahty 
before pnce. 

Bang & Olufsen audio equipment is made for those who consider design and quality 
first There is a wide range of radios, record players, amplifiers, loudspeakers and 
radiograms, all designed to give unprecedented pleasure to ear and eye. Your B & 0 
dealer will advise you how to start a system that will give you enjoyment for the years 
ahead. Here is just one selection. 

BEOMASTER 1400K A sophisticated 
and versatile five waveband stereo 
radio receiver/audio amplifier. Com¬ 
pletely modern in Danish styling, this 
new Beomaster is available with or 
without built-in pressure chamber 
loudspeakers—making it a complete 
table radio of the highest quality, or a 
central unit in a comprehensive stereo 
audio system. Five wavebands cover 
F.M.. Long, Medium. Shortwave 1 
(66—200m) and Shortwave 2 with 
bandspread (16—49). Special features 

include 4 pre-tunable pushbuttons in 
the F.M. waveband, giving instant 
programme selection, and a built-in 
decoder for stereo radio broadcasts. 
Facilities for using gramophone, tape 
recorder and two sets of stereo loud¬ 
speakers via the high quality stereo 
amplifier, which gives an output of 15 
watts per stereo channel. Available in 
teak or rosewood finish, to match 
other equipment in the Bang & Olufsen 
range. 

BEOGRAM 1000 A stereo transcrip¬ 
tion turntable unit mounted on a 
suspended shockproof plinth and 
featuring the world famous ST/L 1 5° 
tone arm. hydraulic lowering device 
and SP7 cartridge with diamond 
stylus. Specially engineered speed 
selector with vernier adjustment. 
Available in teak or rosewood finish. 

BEOCORD 1500 DE LUXE stereo/ 
mono tape recording deck. Working 
through a quality radio/amplifier— 
such as Beomaster 1400~with tape 
recorder connexion, the Beocord 1500 
gives the facilities of a complete tape 
recording system. Available in teak or 
rosewood finish. 

DanistL Hi-Fi ELS; 
941 BURKE RD., CAMBERWELL, VIC. 3124. Phone 82 4839 
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panel. The bracket is held at one end 
by a jack socket and at the other by the 
vibrato - speed potentiometer. 

We suggest that the constructor 
commence with the main amplifier. 
This can be assembled, wired, tested, 
and brou^t to working condition from 
the description we will give this month. 
Details of the preamplifier, such as the 
printed wiring board pattern, wiring 
diagram, components and assembly will 
be given in next month’s article. 

From the photographs readers will 
have a fair idea of major component 
positions. Looking at the chassis top 
it will be noticed that the power trans¬ 
former is placed approximately centre 
chassis so that the amplifier will bal¬ 
ance when carried by a cabinet handle. 

Two can mounting electrolytics are 
placed to the right of the power trans¬ 
former while the three power transis¬ 
tors (Tl, T2 and T3) are bolted 
directly to the chassis on the left side. 
In this way the transistors, as sources 
of heat, are placed remote from the 
electrolytics. This is necessary to pre¬ 
vent unnecessary heating and sub¬ 
sequent drying out of the electrolytics. 

The driver transformer is bracket 
mounted between the two output tran¬ 
sistors Tl and T2. Two grometed 
holes for transformer leads are located 
directly under the winding bobbin. 

The power transistors are mounted 
in the normal way using mica washers 
for electrical insulation. Both the 
transistors and the chassis mounting 
area should be liberally coated with 
silicone grease to minimise thermal 
resistance between transistors and 
chassis. 

Overall dimensions are considerably 
reduced by using the chassis 
for transistor heat sinking, rather than 
attaching finned heat radiators. Under 
normal conditions the chassis does 
become warm but there is no danger 
of transistor “runaway” even under 
the worst conditions. 

We made extensive temperature 
measurements using a thermocouple 
meter and found that under conditions 
of maximum transistor dissipa¬ 
tion (this does not occur at 
maximum output power for class 
B operation) the actual transistor base 
temperature did not rise above 
62 degrees centigrade. Under normal 
music conditions the case tempe¬ 
ratures did not rise above 54 degrees 
centigrade. 

The chassis area under the power 
transistors must be left bare of paint 
to maintain minimum thermal resist¬ 
ance between the chassis and the tran¬ 
sistor. This is most important. A high 
thermal resistance will result in dan¬ 
gerously high transistor temperatures. 
The chassis material and gauge will 
also affect heatsink efficiency. It should 
not be thinner than 18g and, if of 
steel, should not be painted, as this 
will reduce its heat radiating capa¬ 
bility. It can be plated or passivated. 
If of aluminium it can be painted. 

With all the hardware mounted on 
the chassis, the power amplifier wiring 
can be completed. Just where to start 
does not matter particularly, but it 
might be logical to complete and in¬ 
stall the miniature resistor panel. 

Then wire both power supplies, 
commencing with the main supply. 
Retain the full lead length on the 150 
and 100 ohm 10 watt resistors, to 
maintain maximum thermal isolation 
between them and the lOOOuF electro¬ 

lytics. The low voltage supply is wired 
on an eight-lug tag strip. 

Finally, complete the wiring asso¬ 
ciated with the output and driver tran¬ 
sistors, including the driver trans¬ 
former, The biasing components for 
each output transistor are wired to 
seven-lug tag strips, visible on the right 
hand side of the under chassis photo¬ 
graph. The step circuit comprising a 
12 ohm resistor and a 0.47uF capacitor 
across the output is wired from T2’s 
tag strip (T2 is closest to the output 
socket) to a two-lug tag strip at the 
output socket. 

Driver and power transformers are 
available from either A. and R. Trans¬ 
formers Pty. Ltd. or Ferguson Trans¬ 
formers Pty. Ltd. The A. and R. type 
numbers are TD32 and 6586 and 
Ferguson TRD258 and PF3113 respec¬ 
tively. 

When wiring the driver transformer 
it is very important to observe correct 
phasing polarity, otherwise the ampli¬ 
fier could either oscillate or destroy 
the output transistors. 

Fortunately^ both manufacturers 
have used the same lead colour coding 
and the following description is appli¬ 
cable to both makes. 

On the circuit diagram we have indi¬ 
cated the phasing polarity of the driver 
transformer in two ways. As is often 
done in text books, we have shown 
the winding phase with a dot at one 
end of each winding. The dot can 
indicate either all winding starts or all 
winding finishes. 

In addition, we have indicated how 
we connected the prototype transform¬ 
er with regard to winding starts and 
finishes, using the designations “S” 
and “F” which are self explanatory. 

The driver transformer primary 
st^s with a blue lead and finishes 
with red. Blue is connected to the col¬ 
lector of T3, and red to the positive 
supply. 

The secondary connected to Tl 
starts with yellow, which is connected 
to the base; it finishes with orange 
which is connected to the biasing re¬ 
sistors. The secondary winding to T2 
is connected with opposite phase to 
that of Tl. T2’s secondary winding 
starts with white^ which is connected 
to the biasing resistors; it finishes with 
brown which is connected to the base 
of T2. 

Complete the under-chassis wiring 
up to but short of connecting any part 
of the amplifier to the power supply. 
Connect the mains supply and measure 
all power supply voltages to ensure 
correct operation. Without the ampli¬ 
fiers connected the supply voltages 
will be a little higher than those on 
the circuit diagram. 

Having established correct supply 
operation the driver amplifier can be 
connected to the supply and the vari¬ 
ous DC voltages checked against those 
on the circuit diagram. 

Note that all voltages in the power 
amplifier are measured with respect to 
the power supply centre tap as indi¬ 
cated. Voltage measured in the com¬ 
pleted amplifier may not be exactly 
the same as those indicated on the 
diagram. A voltage-tolerence of about 
plus and minus 10 per cent is quite 
in order. 

At this point we are ready to con¬ 
nect the output transistors to the 
power supply. It is necessary to use 
heavier gauge wire for this to avoid 
voltage losses due to the heavy cur¬ 
rents drawn by the output transistors. 
“Figure eight” flex, with conductors 

(Continued on page 178) 

TRANSISTOR SERVICE 
All Japanese and 

local sets repaired 
including . . 

Aristone Aurora Belair 
Berlin Crown Fujiya 
General Hitachi Kenco 
Mariner Mitsubishi Nanaola 
National Nivico Sanyo 
Sony Spica Standard 
Sharp Toshiba Yashica 

We do not sell spare parts 

PETER G. BROUGHTON 
211 George Street, Sydney. 

Tel. 27-5831 (3 lines) 

MAKE YOUR OWN 
PRINTED CIRCUITS 

Copper clad 1/32 laminate in handy stock size 

6x3 . 25c 9x6 . 60c 
6x6 . 45c 12 X 12 .... $1.55 
12 X 3 . 45c 

Complete Etching Kit comprising: Ferric Chloride, resist paint, 
resin, camel hair brush and instructions.$1.15 each 

All prices include Sales Tax, postage, etc. 50c 

RADIO SUPPLY STORES EVERYWHERE 
WATKIN WYNNE PTY. LTD. 

32 Falcon Street, Crows Nest, N.S.W. 2065. 43-2107 
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THE SERVICEMAN 

Servicing a car radio the easy way 

I wonder how many otherwise serviceable combination 
controls have been discarded because the switch on the 
back failed? The first story gives me the opportunity to 
make a |X>int about this. Another story describes a very 

unusual TV fault. 

I have remarked on other occasions 
about customers who seem all too 
ready to imagine the worst about their 
television and radio receivers—particu¬ 
larly the latter. When something goes 
wrong, they seem half convinced that 
the thing has “had it” and the best 
thing they can do is to buy a new 
one. 

At the other end of the scale are 
the people whose standard phrase to 
the serviceman is that “some little 
thing has gone wrong with it , . . 
maybe just a valve or transistor,” In 
most cases, they wouldn’t have a clue 
what the trouble really was. Presum¬ 
ably the “some little thing” bit is an 
unconscious effort to reassure them¬ 
selves that the serviceman could not 
possibly, in any conscience, charge 
them more than a trifling fee. 

Typical was the man who drove up 
to my shop the other morning and 
hurried in to ask whether I could give 
his car radio “a quick once-over.” 

I try not to get tangled up with car 
radios any more than I have to—the 
term “tangled up” having a very deli¬ 
berate second meaning. Standing on 
my head under the instrument panel 
of a car, with feet up near the roof 
lining or dangling in the gutter along¬ 
side, is not exactly my idea of fun. 
But this would-be customer was in no 
mood to wait around while I expressed 
any such diffidence. In the sheer act 
of trying to hold a conversation, I 
found myself lured out the door and 
into the car out front. 

“It is just a little thing,” he 
explained. ‘The volume knob doesn’t 
click any more and the set won’t come 
on.” 

I’m afraid I had to disillusion him 
that, while the symptom was indeed 
very simple, the cure was anything 
but. The volume knob wouldn’t click 
because the switch mechanism was 
probably broken and one couldn’t pos¬ 
sibly get at the switch without taking 
the set right out of the car and opening 
it up on the bench. What was more, 
the switch couldn’t be fixed; it had 
to be replaced completely. Worse still, 
if the switch was part of some odd 
brand of control, it would be a matter 
of replacing the entire unit—a con¬ 
centric volume control, tone control 
and switch, 

“Well, can’t you put something out¬ 
side to switch the set on?” 

Again, my answer had to be in the 
negative. Because of the broken switch, 

the power circuit was open inside the 
receiver—and that’s where the circuit 
had to be restored, whether it was 
done with a new switch or a wire 
soldered across the now useless connec¬ 
tions. 

Having got the message, the 
motorist quickly decided that he 
couldn’t spare the time to stand around 
while I removed the receiver. His 
movements later in the day would be 
uncertain — as would mine — and 
tomorrow would be just as bad . . . 
etc. 

Then he had a bright idea. He knew 
nothing about the inside of a radio 
set, but he knew enough about cars 
generally to take the set out himself. 
If he did that, and dropped it in, 
would I fix it up for him? Then he 
could put it back himself. 

I would be delightful to co-operate! 
Early next morning, the set arrived 

at the shop, with the motorist in the 
same breathless hurry as on the pre¬ 
vious day. He paused only long 
enough to confide that there seemed 
to be one other trouble. He had 
worked out that the knobs pulled 
straight off the shafts, but they 
seemed to have been jammed on with 
“cotton and some sort of gunk.” How 
he’d fit them back, he didn’t know. 

When I took the covers off, some 
familiar looking com>ponents were 
revealed and, best of all, the name 
“Ducon” was evident on the combined 
volume control and switch. I would 
have been just as happy to see ‘^I.R.C.” 
because both these local manufacturers 
make replacement switch units avail¬ 
able for their controls—at least for 
the controls manufactured in the past 
few years and having a rotary switch 
action. 

Not all readers may be aware 
that replacement switches can 
be obtained for some combin¬ 

ation controls. 

Instead of having to replace the 
entire unit, it is necessary only to un- 
clip the little tabs holding — in this 
case —' cover of the rear resistance 
element and to pull the cover and 
faulty switch off. The new unit can 
be clipped into place, the wires trans¬ 
ferred and the set is back in business. 
With a bit of luck and a small iron, 
the changeover can be effected without 
even disturbing the main body of the 
control or the wiring. 

In this caiSe it was just as well, for 
apart from the control being a dual 
concentric with switch, the threaded 
shank was much longer than usual, 
being part of the dial assembly mecha¬ 
nism. It was obviously a “special” and 
I found myself wondering how long I 
might have had to wait to obtain a 
replacement control, had this been 
necessary. 

As it was, the replacement switch 
came out of my stock and the job was 
done in a few minutes. 

The availability of these replace¬ 
ment switches is well known to service¬ 
men, but I wonder how many hobby¬ 
ists know that they can be had over 
the counter from component stock¬ 
ists for about 40 or 50c? 

I would add one small word of 
advice. The new covers are plain and, 
before you fit them to a potentio¬ 
meter, take a few moments off 
to scratch the value and the taper law 
on to the metal, similar to the mark¬ 
ings on the cover you are discarding. 
It will make things easier for anyone 
who may have to replace the control 
at a later date. 

So much for the switch. What about 
the knobs? 

Examination indicated that the 
knobs were push-on concentrics, obvi¬ 
ously intended to match other knobs 
on the control panel of the oar. The 
rear knobs just slipped on and engaged 
slots in the outer shafts. They were 
meant to be held 'in place by the 
smaller, front knobs. These were of the 
kind normally containing spring in¬ 
serts, which engage flats on the shafts, 
being held in place by a strong fric¬ 
tion grip. 

It was apparent that, somewhere 
back in the history of the car, the 
metal inserts had been lost and the 
knobs had been packed on to the 
shafts with cotton or a piece of rag 
aided, apparently, by some sort of 
glue. I could hardly regard it as being 
the right kind of approach! 

To check on the position, I rang 
my regular parts supplier, who seems 
to know most of the answers as to 
what can be bought and from-whom. 
But he was most unhelpful. He knew 
the knobs but they were unavail¬ 
able. He’d also been trying to get his 
hands on a supply of spring inserts 
for friotion-fit knobs but he hadn’t 
been able to locate any. He couldn’t 
even offer a knob which could be 
robbed of inserts to suit the knobs I 
had. 

Without any optimism, I went 
through my own stock of oddment 
knol:« but the only inserts I could find 
were intended for use on iin shafts, 
not 5/32in! or whatever the size was. 

There was only one hope left. I 
reached down an old Griffiths tea tin, 
into which I have tossed metal scraps 
for years — odd nuts, washers, bolts, 
springs — anything, in fact, that 
“might come in handy one oif these 
days.” 
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A scrap of spring steel caiught my 
eye and I hopef*ully fashioned 
two lititle pieces about the right width 
and length. But the moment I tried 
to bend them, they promiptly snapped. 
Another couple of scraps met the 
same fate, even after I’d warmed them 
over the gas ring. 

Ah, heck! 
And then a piece of spring, plated 

brass caught my eye — a clip that 
had once held a capacitor against the 
chassis of, most likely, a military 
set. This time, I snipped and filed a 
couple more scraps, bent them to shape 
and gingerly pushi^ the knobs on to 
the shafts. They fitted like the prover¬ 
bial glove, 

I left them there and wrote a little 
note for the owner in case he should 
call when I was out: 

“When you pull the knobs off, be 
careful not to lose the two little clips 
that hold them to the shaft ...etc.” 

Needless to say, I left another piece 
of paper with the set, carrying some 
quite different information — the 
amount that he owed me. 

And the little piece of spring brass 
I’ve put away carefully until next time! 

On a completely - different theme, 
lere is a story about a TV set which, 
at one stage, looked as though it was 
going to ibeat me. I was seriously con¬ 
sidering kicking it, but hesitated to do 
so for fear that this wouldn’t cure it 
and I would be left with nothing more 
to try. 

Quite seriously, it was a proper stink¬ 
er. In a broad sense the fault was 
simple enough; the line output stage 
just wasn’t functioning properly, to the 
point where there was very little EHT 
—about l/8in —and, as a result, no 
raster. The problem was, why? 

Naiturally, I went through the valves 
in the line output stage; the line out¬ 
put bottle itself, the EHT rectifier, and 
the damper diode. There appeared to 
be nothing wrong with any of them. 
I checked the drive to the line output 
stage and this appeared to be normal. 
Then I went over the line output stage 
with a meter and measured every vol¬ 
tage and resistance I could lay the 
prods on. I found nothing. 

In desperation, I went over most of 
these points a second time. And as 
anyone who has been in a similar posi¬ 
tion will appreciate, it seemed no time 
at all before I had run up a couple of 
hours labour on the job. In return for 
this, the only progrees I had made 
—if one could call it progress — was 
that I now knew about two dozen 
things that WEREN’T causing it. 
Which might be a nice philosphy in 
some circumstances but is cold com¬ 
fort when the fault seems as far away 
as ever and time and money is gal¬ 
loping down the drain. 

The only other clue I had observed 
during all this time suggested that 
the fault was in some degree intermit¬ 
tent. Normally, there was no visible 
raster on the screen even in the most 
favourable circumstances but, for a 
couple of brief periods, a faint image 
had appeared. All that I was able to 
determine was that it was only about 
half .as wide is it should be; which 
really didn’t tell me anything that I 
didn’t already know, namely, that the 
line output stage was sick. 

I took a break, had a cup of tea, 
then took another look at the situ¬ 
ation. Since I could find nothing wrong 
with voltages and similar operating con¬ 

ditions for the stage, there seemed a 
reasonable chance that the fault was of 
a more dynamic nature, like an acci¬ 
dental load of some kind which was 
hampering performance. 

Several possibilities suggested them¬ 
selves but, for one reason or another, 
they didn’t seem to fit in. Then, from 
somewhere in the dim recesses of my 
memory, I seemed to recall a stoiy 
about a faulty yoke which created simi¬ 
lar symptoms. I couldn’t remember 
much about it, and it certainly had not 
been one of my own cases, but it put 
me on the track. 

As nearly as I could remember, it 
involved leakage between the horizon¬ 
tal and vertical windings, the load thus 
presented to the horizontal stage being 
sufficient to wreck its performance. 
Without much confidence I unplugged 
the yoke, identified the appropriate 
pins, and checked between them with 
the high ohms range of the VTVM. 

The result was somewhat inconclu¬ 
sive. There was leakage between the 
windings to be sure, but of the order 
of 50 megohms. Could such a value 
produce the symptoms I had observed? 
It seemed unreasonable but, on the 
other hand, the measurement was being 
made at a level of only a few volts. 
At the much higher voltages which 
would be encountered when the set 
was working it was entirely possible 
that a fault like this could present a 
very much lower resistance. 

So, without further ado or specula¬ 
tion, I substituted a new yoke. And that 
was the cure. A simple enough expla¬ 
nation when you know the answer, but 
enough to drive you up the wall when 
you have to find it. 

A subject that has been cropping up 
at odd intervals in these columns 
concerns the possible damage to por¬ 
table and car radios by reason of either 
powerful transmitters in the immediate 
vicinity or static electricity being ap¬ 
plied to the aerial. (January, April, 
and May, 1969), And, while there still 
seems to be some difference of opinion 
as to the exact circumstances in which 
powerful RF radiations can cause 
damage, the evidence seems to be 
mounting that static electricity, gener¬ 
ated a varie^ of ways, can do a lot 
of damage. Tne following comment is 
taken from the “B.B.C. Newsletter.” 

“Portable radios, fresh from the 
factory, were recently found to be 
faulty on arrival in the shops. Quite a 
mystery, for they had all passed their 
final tests at the makers. The explana¬ 
tion turned out to be that these radios 
had been packed in plastic bags. These 
bags, like almost any dry piece of 
plastic material, had become charged 
with static electricity. It so happened 
that when the static discharged itself 
it went through the aerial into the 
receiver and destroyed the first tran¬ 
sistor, 

“A B.B.C. reporter, warning against 
this trouble, stated in a recent broad¬ 
cast that similar disasters have been 
known to overtake car radios. Cars 
often pick up a static charge in dry 
weather. If you get out and &en touch 
the radio aerial all you feel is a slight 
tingle, but the radio set loses a tran¬ 
sistor. Fortunately, there is a simple 
remedy. It is to connect a miniature 
neon tube to the aerial circuit of the 
receiver. When a static discharge oc¬ 
curs, the neon lights up momentarily 
and absorbs the electrical energy.” Q 

For the first time ever in an Aus¬ 
tralian technical publication, next 
month’s issue will contain full con¬ 
struction details of a low power 
economy helium-neon gas laser espec¬ 
ially intended for high schools, science 
and radio clubs, universities and techni¬ 
cal colleges. The article includes a full 
description of laser operation, together 
with examples of the many fascinat¬ 
ing experiments which may be 
performed with the unit. 

IF Noise Silencer... 

An IF noise silencer, based on the 
now famous “Lamb” silencer, has been 
produced in our laboratory. It is 
capable of giving excellent results in 
the quest for noise reduction. It is par¬ 
ticularly effective on impulse type 
noise, such ^ that produced by auto¬ 
motive ignition, and is also equally 
effective for SSB, CW and AM signals. 
The unit is so constructed that it may 
be fitted into most existing receiver 
cabinets and may be electrically con¬ 
nected with the minimum of access to 
the receiver circuits. 

Apollo communications 

The story of the elaborate and 
costly electronics equipment designed 
for the Apollo astronauts, by means of 
which they will keep contact with earth 
and each other. The frequencies used 
for all parts of the system are given 
in full. The moon-to-earth television 
link to enable viewers on earth to fol¬ 
low the progress of this historic mis¬ 
sion is also described. 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS 

GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS 

RECEIVERS — TRANSMIHERS — 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 

PTY. LTD 
232 FLINDERS UNE. MELBOURNE, VICTORlX 3000 

Phone i63-3596 ^PhW^ 63-3596 

9. 
10. 
11. 
12. 

13. 

14. 

15. 

16. 
17. 
18. 

INSTRUMENTS 
C.R.O. 

Sin wide range. 
1963. 3in cal. 
Audio. 
1966. 3in. 
1968—Audio. 
Electronic SW. 
W/band Preamt). 

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. Mililvoltmeter. 
A.C. Solid State 
Mililvoltmeter. 
Solid State A.F. 
Mililvoltmeter. 
Noise Distortion 
Mililvoltmeter. 
Standard V.T.V.M. 
1966—V.T.V.M. 
1968—V.T.V.M. 

BRIDGES 
19. Standard R/C. 
20. 1966. R/C. 
21. 1968 R/C and 

Signal injector. 

TV INST.'s. 
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 Osc. 
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. 
40. Trans, wave 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. Basic 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. 

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. Vari-tach. motor 

speed control. 
77. 2KW auto-light 

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 12y 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 
89. D.C. 
90. D.C. 
91. D.C 

12v- 
92. D.C. 

12v- 
93. D.C. 

12v- 
94. D.C 

24v* 
95. D.C-I 

24 V 

CONVERTERS 
-D.C. 60w. 
-D.C. 40w. 
-D.C. 40w. 
-Input. 
D.C. 70w 
-Input. 
D.C. lOOw 
-Input. 
D.C. 140w. 

-—Input. 
D.C. 225w. 

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. 

102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 

111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 

STEREO UNITS 
Mullard 2-2. 
Mullard (v) 3-3. 
Mullard (t) 5-5. 
Mullard (t) 5-5. 
Mullard (v) 10-10. 
Mullard (t) 10-10. 
Philips Twin 10. 
S.T.C. 10-10. 
Wireless world 
transistor 20-20. * 
Hi-Fi 60-60. 
Playmaster 2-2. 
Playmaster 3 plus 3. 
Playmaster unit 3. 
Playmaster unit 4. 
Playmaster 10 plus 10 
Playmaster 101. 
Playmaster (t) 105. 
Playmaster (t) 113. 
Playmaster (t) 115. 
Playmaster (v) 118. 

P.A. UNITS 
122. 10 watt std. 

123. 25 watt std. 
124. 35 watt std. 
125. 30 watt (t). 
126. 100 watt std. 
127. stereo P.A. 

GUITAR UNITS 
128. 10 watt ltd. 
129. 25 watt std. 
130. 35 watt std. 
131. 50 watt std. 
132. 70 watt (t). 
133. Playmaster 102. 
134. Playmaster 103. 
135. Playmaster 40w. 116. 
136. Playmaster 60w 117. 
137. Guitar fuzz box. 
138. Guitar Waa-Waa. 
139. Reverb unit. 
140. Guitar preamp. 
140A. Guitar - 50w - Solid 

State. 

STEREOGRAMS 
141. Playmaster 105. 
142. Playmaster 106. 
143. Playmaster 107. 
143A. Playmsaer 124. 

CONTROL UNITS 
144. Playmaster No. 9. 
145. Playmaster No. 10. 
146. Playmaster No. 104. 
147. Playmaster No. 112. 
148. Playmaster No. 120. 
149. Mullard 2y. 
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. 
15B. Above-Stereo. 
159. Playmaster 115 

F.E.T. Stereo. 
160. Playmaster 118 mag. 
161. Sound projector. 

MIXER UNITS 
162. Trans. 4 ch. 

(1966). 
163. Trans—4 cn. 

(1967). 
164. Valve^—4 ch. 

TUNER UNITS 
165. Playmaster u/style. 
166. Playmaster No. 11. 
167. Playmaster No. 114. 
168. Playmaster No. 122, 
169. Playmaster No. 123. 
170. Philips Mlniwatt. 
180. Trans.—Long range. 

TAPE UNITS 
181. Trans. Preamp. 
182. Playmaster 110 (M). 
182. Playmaster 110 (S). 
183. Power Unit 110. 
184. Adaptor 110. 
IBS. Playmaster 119 

Adaptor. 
186. Transistor V.O.X. 
187. Tape Actuated relay. 
188. Mullard Trans Tape 

Amp. 

RECEIVERS 
189. Fremodyne 4. 
190. Fremodyne 4 

R.F. Soct only. 
191. Synchrodyne. 
192. Communications RX. 
193. Deltahet RX. 
194. 3 Band Double 

Change S/het RX. 
195. Explorer VHF Tran¬ 

sistor RX. 
196. Interceptor 5 Seml- 

Comm. RX. 
197. 1967 All-Wave 2 
198. 1967 All-Wave 3 
199. 1967 Ail-Wave 5 
200. 1967 All-Wave 6 
201. 1967 All-Wave 7 
202. Transporta 7 
203. Transistor 8 

3 Band. 
204. 3 Band 2V RX. 
205. 3 Band 3V RX. 
206. interstate 5 
207. Versatile Mantel Set. 
208. All-Wave Transistor 3 
209. A.B.C. 3 
210. 1968 F.E.T. 3 

TRANSMITTERS 
211. 144 MHZ SOW. 

Linear Final. 
212. 144 MHz 20W. 
213. 144 MHz 7SW. 
214. 144 MHz 18W. 
215. 144 MHz S.S.B. 
216. 3 Band A.M. 
217. Basic 3 Band. 
218. 5 Band. S.S.B. 
219. 1967 S.S.B. 

CONVERTERS 
220. SO MHz. 
221. 144. MHz. 
222. 50 and 144 MHz 

Crystal Locked. 
223. 1965 S/W. 
224. 1965 S/W 2 Band. 
225. 1966 3 Band. 
226. Basic S/W. 

V.F.O. UNITS 
227. Remote Unit. 
228. 7. 8 and 9 H.F. and 

V.H.F. 
229. All transistor. 

POPULAR KITS - TOP QUALITY - LOWEST PRICES 
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Public Address Units — Geiger Counters —• Metal Locators — Decade 
Boxes — Mixers — Battery Chargers Oscillators — Bridges ~ Parts 
Supplied for Projects in Electronics (Aust.|, Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec* 
tronics, etc. 

MUIXARD STEREO 3-3 

Full kit. 

(As per Mullard leaflet). 

PUBUC ADDRESS and 
GUITAR AMPLIFIERS 

10. 25. 50 and 100 watt 
units 

1968 Solid State. V.T.V.M. 
ELECTTRONICS (Aust.), Dec., 1968. 

BATTERY CHARGER lA 
ELECTRONICS (Aust.), Feb., 1966 

PLAYMASTER 116 asd 117 
’ GUITAR AMP, 

Electromcs Australit 
iflS 'June 1967 — 40 watt 

imjS July 1967 60 watt 

3-BAIVD DOUBLE-CHANGE mECEKVm 
ELECTRONICS (Aust.). April. 1966. 

1966 3S» CRO 
ELECTRONICS (Aust.). May. 1966. 

Play master 122 

Program Source. 
Electronics (Aust.), 

August, 1968. 

3.BAND SHORT-WAVE CONVERTER 
ELECTRONICS (Aust.), May. 1966. FOUR-CHANNEL AUDIO MIXER 

ELECTRONICS (Aust.) Feb.. 1966 Sc 1967 

3-BAND 3-RECEIVER 
ELECTRONICS (Aust.). Nov.. 1966 , 

TRANSISTOR MILLIVOLT - 
meter 

Electronics (Aust.), § 
May, 1968. I 

LAB QUALITY 

Regulated Power Supply (0-30v) 
ELECTRONICS (Aust.), Sep- 

tember, 1968. 

1966 R/C Bridge 
May, 1966. 

VALVES — TRANSISTORS — ZENER & POWER DIODES — SE 
— DIACS — TRIACS — S.C.R'S. — !/C’S. SPEAKERS — Ml 
COILS — IFT'S. TRANSFORMERS — INST CASES — METAL 
& CHANGERS — METERS — RELAYS — CONDENSERS — RES 
— STYL II — CARTRIDGES — RECORDING TAPE — PROBES 
~ POTENTIOMETERS — CRYSTALS -- FERRITE BEADS — C 
— TERMINALS — CO-AXIAL PLUGS & SOCKETS — MULTI 
PRINTED CIRCUIT BOARDS — COPPER WINDING WIRE — 
Excellent frequency 

(lUviMST^simo 10 m io puyiu 
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EVERY BUCK BOX 
SHOULD HWE A DJINNL 

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 

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 CRESCENT, KINGSGROVE. N.S.W. 2208. PHONE 50 0111 

. INTEIJSTATE tELEPHOlSlES ; : ' ’ ‘ / ; 

meub! Vic: " 4iB9!io88 ‘bris.-QL'd. ^ 70.2141 
HO&.,TAS. - 34.2811 PERTH .W.A. ,3.2271 

"LAUN/TAS.U 22;B44 A0EL.;S.A; V^23..1971 

MyfiiGMETlC REED SWITCHES: y ^ 
' THE AlVb,f iNEST-^'INvjHE ,;ptELD. 

2119 
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A READER BUILT IT 

''Pedal" bass from, an organ manual 

An electronic organ con sound fine — provided the player 
can make proper use of the bass pedals. If they can't, this 
suggestion from a reader can go a long way towards making 

good the lack. 

the method actually adopted after a 
lot of head-scratching! 

In the particular organ, lack of 
space seem^ to preclude any attempt 
to modify the swell manual, which is 
set back hard against its tone generator 
chassis. There are a few inches to 
spare behind the great manual and 
attention was concentrated on this. 

As the constructor of a “Julius” or¬ 
gan, I found your recent article on 
the addition of a 16ft stop to similar 
instruments of great interest. Our ex¬ 
perience with the abovementioned or¬ 
gan in a small church may similarly 
be of interest to readers. 

While small churches can usually 
turn up one reasonably competent or¬ 
ganist, it sometimes happens that 
someone else has to “fill in,” who is 
not able to manage the foot pedals. 
A person who h^ been trained as a 
pianist would obviously be in this posi¬ 
tion. For congregational singing, in 
particular, the “body” given by the 
16ft notes is missed and it was de¬ 
cided, in our case, to add a full 16ft 
stop to one manual. 

However, the plan to do this was 
dropped after more accurately assess¬ 
ing the problem with the help of a 
similar organ which already had a full 
16ft stop fitted. Played with full 
chords on both hands on the manual 
so equipped, it sounded very “muddy” 
and anything but pleasant. This is in 
line with your own observations in 
your article on the subject. 

It emphasised that what we wanted, 
in fact, was a means of simulating 
pedal notes — one 16ft note at a time, 
not a full 16ft chord. It was a matter 
of getting back to fundamentals. 

In a normal monophonic pedal sys¬ 
tem, contacts are arranged so that, if 
two or more pedals are pressed, only 
the highest note sounds. What was 
needed was the reverse of this system 
such that, when the left hand was 
used to play a chord, only the lowest 
note depressed would sound in 16ft, 
all notes sounding normally, however, 
in the smaller footages. 

Three methods of achieving this de¬ 

sired result came to mind: relays — 
rejected as being too bulky, too ex¬ 
pensive and possibly noisy in opera¬ 
tion; diode-switching — not seriously 
considered; additional key contacts — 

MATRIX 
BOARD 

The final solution is shown in the 
accompanying sketch. The idea of a 
pick-a-back contact like this is, I be¬ 
lieve, quite novel but it does work well 
and it does not interfere in any way 
with the normal playing of the organ. 
It is not possible to detect any differ¬ 
ence in the touch of the keys. The 
small piece of insulating tubing is es¬ 
sential, of course, to maintain isolation 
of the extra circuit. 

Having provided the appropriate key 
switching, the next step was to decide 
how to produce the 16ft note. Use of 
the existing pedal generator seemed too 
cumbersome, because of the need to 
change over control from the pedals 
to the keys. 

A single divider switched from 
oscillator to oscillator by the keys was 
also considered but ruled out, because 
the oscillators were slightly detuned by 
the loading of the divider. 

Above: A very 
cunning method of 
adding an extra 
set of contacts to 
keyboards as used 
in a number of 
electronic organs. 

Right: The fre¬ 
quency divider. 
The input com¬ 
ponents, typically 
lOOK and .01 uF, 
have to be selected 
to give reliable 

triggering. 

2x2N3565,BC108Mc. 

- NOTES FROM BB to FFF -- 

AJUIJUUlJUlJlJVJlJt 
\ 1 i z \ z \ z \ z Ji z \ A 

1 
FROM DIVIDERS FROM SHARED OSCILLATORS 

-|■I2V 

-!2V 

The keyboard switching circuit is a series system so arranged that a 16ft voice is sounded only for the low¬ 
est note in a bass chord, the signal circuit to all all other key switches being automatically broken. 
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TAPmsmoms 
Made in Western Germany 

"The World's Most Reliable Name for Precision Ta 

NOW every Amateur and Enthusiast can 
benefit from this experience because 

presents to you ACTION and SOUND 
With the NEW BREED styled Uher Taperecorders available to you without restrictions! 

Afi New Uher Royoi Deluxe Stereo 

Stereo Home Studio of the ultimate hi-fi class 20 watts rms 
push/pull output by separate amplifier—fully transistor¬ 
ised—4 or 2 track operation (stereo)—4 speeds—4 heads 
—A & B monitoring-—4 amplifiers—VOR—1 1 exclusive 
recording functions, operated by one control—all new tape 
comporator—dia pilot-echo sound mixing—frequency re¬ 
sponse 20-20,000 cps at 7^ ips. Teakwood cabinet, can be 
hung on wall. 

Sole Australian Importer and General Agent. 
5 McLaren Street, North Sydney, Tele.: 

92-4177. 

N.S.W.; John Border Photographies Pty. Ltd., 
175 Liverpool Street. Sydney. 
Tel.: 26-1106. 

N S.W.: Milversons Sound Centre, 
731 Pacific Hlg4iway, Chatswood. 
Tel.: 41-436S. 

N.S.W.: Glen Dor Camera Centre. 
43 The Carso. Manly. 
Tel.: 92-2709. 

A.C.T.; Canberra Sound & Recording Service, 

109 MaJura Avenue. Dickson, 
Tel.: 45980. 

VIC.; Atram Pty. Ltd., 
1 Corr Street, Moorabbln. 
Tel.: 95-5633. 

VIC.: Klapp Electronics Pty. Ltdd., 
224 Chapel Street. Prahran. 
Tel.: 51-4653. 

S.A.; Kallln Distributors (W./S.) Pty. Ltd., 
140 Gawier Place, Adelaide. 

Tel.: 8-7171 (11 lines). 
W.A : Alberts TV and HI-FI Centre Pty. Ltd.. 

282 Hay Street, Perth. 
Tel.: 21-5004. 

OLD.: A. E. Harrold Pty. Ltd.. 
123-125 Charlotte Street, Brisbane. 
Tel.: 31-3081. 

N.T.: N.T. Musical & Electrical W./S. Pty., 
Ltd., 54 Cavanagh Street. Darwin. 
Tel.: 3072. 

STOCKTAKING 
SPECIAL 

LIMITED 
NUMBER 

LAST 
CONSIGNMENT 

YES — A Genuine reduction of 
$14 on the Versatile, Compact, 

T.T.I. OSCILLOSCOPE 
Here's your opportunity to acquire 
a practical oscilloscope at a truly un¬ 
repeatable price. Indented from a 
leading Japanese manufacturer, the 
TT1 CO-50 .is an amazing versatile 
and compact oscilloscope. It is an 
indispensable instrument to have in 
the Lab. or on the workbench. A 
compact portable 240V unit at this 
fantastic price. 

COMPLETE WITH HANDSOME 
VINYL CARRYING CASE 

Price includes Sales Tax and 
freight within Aust. and 

Territories. 

APPLICATIONS INCLUDE 
UTILIZATION OF LISSAJOUS 
FIGURES — this method is 
used for frequency measure¬ 
ments . 

MEASURING PERCENTAGE OF 
MODULATION — the Test 
signal is routed DIRECT to 
the deflection plates. This is 
used for adjusting trans¬ 
mitters. 

• ORDINARY APPLICATION ■— 
most widely used for waveform 
observation and measurement 
of voltages, 

• CHECKING I.F. SELECTIVITY 
CURVES this is done 
together with a Sweep Genera¬ 
tor and the two instruments 
are important tools for efficient 
I.F, alignment. 

; M E L B O U R N E.' S 
ELECTRPNICPHOBBIES 

,,<-tENtRE 

J. H. IVI A G R AT H A C Ot F 
208 f, LT. LONSDALE STREET/ MELBOURNE, i ; VICTORIA PHONE 663 3731 

108 ELECTRONICS Australia, July, 1969 



The next logical step was to provide 
each oscillator with its own permanent 
divider, only the outputs being 
switched. As a suitable printed wiring 
board and the components were already 
on hand, this scheme was adopted and 
is now working well. 

The divider circuit used, which is 
not original, is shown. The input 
coupling resistor and differentiating 
capacitor are critical and had to be 
selected for each oscillator. Only time 
will tell whether reliable triggering will 
be maintained as the components age. 

The output of the “bus” amplifier 
is fed via a tab key directly to the 
existing 16-foot stop filters. Impedance 
levels are such that the normal pedal 
notes are severely attenuated when the 
“melodic 16-foot coupler” is on. This 
minimises the chance of strong beats 
which could be objectionable if a 
player used the 16-foot pedals and 
coupler simultaneously. 

It was also considered undesirable 
to have 16-foot vibrato and this is 
prevented by a second pole on the 
coupler tab which is connected in 
parallel with the “vibrato gt,” switch. 

Some of the above remarks apply 
particularly to the Julius organ, but 
the general idea of a “16-foot melodic 
coupler” and a monophonic system 

a test current of 
about 1mA. 

An almost logarithmic scale for beta 
is achieved by returning the base 
resistor to the collector rather than 
tbe supply rail. 

Meter calibration is as follows: 
Beta Im Beta Im 

0 0 200 .67 
10 
20 

.19 

.17 500 .83 

50 .33 1000 .91 
100 .5 Inf. 1.0 
To test a transistor, plug it into 

the appropriate socket and turn the 
switch to “Leakage,” Germanium 
transistors should show a slight deflec¬ 
tion. silicon types, none. Move the 
switch to “Set F.S.” This connects base 
to collector, simulating the situation 
where beta is infinite. Adjust the 500 
ohm pot to give full-scale deflection 
on the meter. Set the switch to “beta” 
and the DC beta (hFE) may be read 
directly. 

The most common transistor faults 
—open circuit base and collector- 

superimposed on a polyphonic manual 
may be of wider interest particularly, 
for example, in a portable instrument 
which has no pedals. (From D. M. 
Snowdon, A.M.I.R.E.E., 27 Wylde 
Street, Telopea, N.S.W. 2117.) 
EDITOR’S COMMENT: The idea 
should indeed be an interesting one 
for many readers. A further possibility 
which the constructor appreciated but 
did not pursue, would be that of using 
the extra contacts to operate an entirely 
separate monophonic generator—either 
a valve type as used in the original 
Stromberg-Playmaster organ, or a solid- 
state generator along similar lines to 
the more recent monophonic or key 
less organs. The switching would have 
to be arranged so that pressing a key 
brought into circuit an adjustable 
resistor necessary to produce the 
desired note, breaking the circuit to 
other notes higher in the manual. In 
other words, instead of tapping along 
a series string, each note would require 
its own separate resistor. From the 
contributor’s remarks, the divider cir¬ 
cuit shown appears to be rather more 
critical of adjustment than the one 
shown in our own article in the 
February, 1969, issue. Incidentally, the 
contact system would be a good one 
to keep in mind for readers experi¬ 
menting with percussion. 

emitter short—show up as no deflec¬ 
tion or over full scale deflection 
respectively. 

Note that plugging a transistor into 
the wrong socket gives no deflection 

on any of the tests, so the circuit 
is foolproof in this respect. 

Construction is very simple because 
of the small number of parts. The 
only difficulty likely to be encountered 
is finding a supply of transistor 
sockets, since these are now rather 
scarce. I solved this problem by using 
subminiature plastic three-pin sockets. 
These have the further advantage that 
plugs are available to fit them so that 
a set of flying leads may be made 
up for testing transistors already 
mounted in a piece of equipment. 
(Editorial note: In such case it would 
be necessary to disconnect at least two 
of the circuit connections from the 
transistor.) 

It is almost impossible to damage 
a transistor in this test-set, as the 
voltage is so low and the dissipation 
is limited to less than ImW. (Sub¬ 
mitted by: Mr B. Currie, 433 Cardigan 
Street, Carlton, Vic. 3053.) 

(Editor's Footnote: Reader Built It” 
projects are published for the general 
interest of experimenters and as* a 
source of ideas. Based on readers' 
contributions, they have not been test¬ 
ed in our laboratory and we cannot ac¬ 
cept responsibility for them.) 

METERS FOR ALL 
ELECTRONICS AUST. PROJECTS 
Direct from the manufacturer. 

Send for free literature. 

FERRIER ELECTRICAL INSTRUMENTS 
45 Albany Street, Crow's Nest. 
N.S.W. 2065. Tel. 43-5596. 

RESISTORS 
(Carbon Film it5 P.C. Tol.) 
. 

—---—--— 

'/4V/: 4c each or $3.00 per 100 

[/2W: 4c each or $3.00 per 100 

IW: 7c each or $5.50 per 100 

Range: All values between I ohm and 

I OMeg. 

Note: We supply to your list. Post/Pack. 
lOc any order. Our new catalogue now 

available. 

KITSETS AUST. 
Box 176. P.O. DEE WHY, 2099, N.S.W. 

CHANGE OF ADDRESS 

Wish to announce they have moved to new and larger 
premises. This has been necessary owing to the rapid 
expansion of their business. 

The new address IS 

, 17, BAR^r,STREET, BAYSWATER, " J 
•S VJCtORIA.’ 3153 Phone 729.2992; 
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Another simple transistor test circuit 

While transistors do not vary over their working life in the 
same manner as valves, most experimenters have a need 
to test transistors on occasions, either to confirm that they 
are still functioning, or perhaps as on aid to identifying a 
transistor from which the type number has been erased. The 

circuit is simple and not unduly expensive. 

Here is a descript¬ 
ion of a simple, 
almost foolproof, 
transistor tester. It 
will test NPN or 
PNP germanium or 
silicon transistors 
for excess leakage, 
opens, shorts, etc., 
and also reads beta 
from 10 to 1000 at SWITCH POSITIONS : 

SET FULL-SCALE 
/3, 10-1000 



WHY DOESNT YOUR TURNI&BU LOOK LIKE THIS! 
©The ERA arm outperforms even the most recent cartridge: it can track at 1/10 gram. 
• By principle its Pivot eliminates all friction. The pivot Ts in fact the intersection of four tounter“b8lanced 
spring blades. They form two Xs which do not touch each other. 
© The tracking weight is applied directly to the pivot by changing the angle of the blades. In this way 
the inertia of the arm is not increased with the tracking force as in all other arms. The pickup sounds 
better. 
• The arm itself Is made of a light alloy H beam which eliminates the resonant frequencies of the tubes. 

UNIT 1: Ampex Model 
2163 Solid State 
Stereophonic Tape Re- 

isa-. wm corder Player . . the 
ultimate in home tap 
recorder player. Only 

the Ampex offers automatic threading, 
automatic reverse and bi-directional re¬ 
cording plus outstanding reliability, magni¬ 
ficent sound reproduction and beautiful 
styling. Exclusive to RMS. 2 Jordan Watts 
loudspeakers, frequency response on axis: 
30-17,000 Hr plus minus 3 dB, 2S- 
20.000 Hz plus minus 6 dB (also on axis) 
30 degree off axis: 30-17.000 Hz plus 
minus 6 dB. Armstrong Model 521 Ampli¬ 
fier, Most perfect stereo Integrated fully 
transistorised amplifier, power output, con¬ 
tinuous sine wave: 25 watts per channel, 
8 ohms. Power Bandwidth: 20-25.000 Hz. 
Frequency response: 20-20,000 Hz plus- 
minus 1 dB. 
Total Price.$1,095.00. 

UNIT 2j 2 Jordan Watts 
Loudspeakers, frequency re¬ 
sponse, on axis: 30-17,000 
Hz plus-minue 3 dB: 25- 
20,000 Hz plus-minus 6 
dB. 30-degree off axis: 30- 
17.000 Hx plus-minus 6 
dB, complete with Arm¬ 
strong Model 426 tuner/ 
amplifier, 15 watts RMS per 

^ , channel frequency response 
from 20-20,000 cycles plus-minus 1 dB 
less than ^2 P.c. distortion on the full 15 
watt. 
Total Price. $420.00 
With ERA Mk4 turntable and Empire 808 
cartridge. frequency response from 10- 
20.000 cycles 
Add. $114.00 

UNIT 3; Armstrong 
Model 127 integrat¬ 
ed tuner/amplifier 
with P.E. 34 turn¬ 
table, Decca Deram 
cartridge. 2 Good- 
mans Sin Twlnaxi- 
ette loudspeakers, 
frequency range 
from 40-18.000 
cycles. 
Total price $274.00 

UNIT 4: Schaub-Lorenz Model 4000 tuner/ 
amplifier made in Germany, 25 watt per 
channel. Is the most beautiful’ looking tuner/ 
amplifier available on the world market. 2 
Schaub-Lorenz Model STL201 loudspeakers. 
SPECIAL PRICE.$440.00 
With Dual 1019 Turntable including Empire 
808E cartridge, frequency response from 
10 to 25.000 cycles. 

tBmnum i i ■ Vii * ^ « 
UNIT 5: Empire Model 
888VE cartridge, frequency 
response from 6 to 32,000 
cycles, the best stereo 
equipment must have an 
Empire cartridge, Harman 
Kardon Model 210 tuner/ 

amplifier, power output: 50 watts IHF. 
frequency response: plus-minus 1 dB: 8 to 
25 Hz at 1 watt normal listening level: 
10 to 23.000 Hz at full rated power, har¬ 
monic distortion: less than 1 p.c.: 2 Em¬ 
pire Model 2000 loudspeakers, frequency 
response: 30 to 18,000 cycles. Components: 
10-inch high-compllance woofer with 2in 
voice coll. Mid-range/tweeter direct radia¬ 
tor, Minimum Power: 20 watts, Maximum 
Power Requirements: 60 watts undistorted. 
Impedance: 8 ohms, ERA Mk4 turntable. 
Total Price  $1378.00 

UNIT 6: Sansu! Model AU-777. amplifier, 
Dual 1019 turntable. 
Total Price. S34S.00 
With 2 Jordan Watts loudspeakers. 

Add ..$100,00 
With Empire 888E cartridge, frequency re¬ 
sponse from 20-25,000 cycles. 

Add ■ . $40.00 

© 
UNIT 7; 2 Empire Model 2000 loudspeak¬ 
ers, Armstrong Model 226 tuner/amplifier 
magnetic input 10-watt RMS per channel. 
Frequency response from 30-20.000 cycles 
plus-minus 1 dB less than ’2 P-c. distor¬ 
tion measured at 8-watts RMS per chan¬ 
nel, ERA Mk3 turntable, world’s most bril¬ 
liantly designed belt driven turntable made 

In France, Empire 888TE cartridge, fre¬ 
quency response from 6-32,000 Hz. 
Total Price.$820.00 

UNIT 8: Kenwood Model TK2S0U transis¬ 
torised amplifier, P.E, 34 turntable with 
Empire 808 cartridge, frequency response 
from 10-20,000 cycles, 2 Wharfedale Super 
8” RSDD loudspeakers. 
Total Price.. . . . $281.00 

Our stand at the torthcoming "Audio & Visual Fair" is No.21. Please come for a demonstration of world's most ported produds. 

RECORDED MUSIC SALON 
C. PINCZEWSKI TRUE FIDELITY Telephone 63-6257 

MEASURE 100 AMPS AC or DC with 

HEAVY DUTY AC-DC 

INDUSTRIAL MULTIMETER 

MODEL MET 

An industrial multimeter for checking the currents in solenoid, coils, 
condensers and motors. Separate 100 ampere rated terminals are 
provided for the two higher current ranges and all terminals are 
fully insulated. The meter has a 3iin mirror scale and a .high torque 
movement v^th fully-hard polished pivots spring loaded and end- 
stopped sapphire jewel bearings for maximum shock resistance and 
durability. High stability carbon resistors, conservatively rated are 
used in series multipliers and low temperature coefficient manganin 
shunts are used for D.C. ranges. 

UNIVfRSlIY GRAHAM INSTRUMENTS RTY. LTD. 
106 BELMORE ROAD, RiVERWOOD, N.S.W.. 2210. Telephones: 
«3-87S8, 53-0644 (5 lines^ Telegrams and Cables. Raqulp, Sydney. 
VICTORIA; EASTERN INStRUMENT AND ELECTRONIC SERVICE 
PTY. LTD., 3 Carroll Crescent, GLEN IRIS, Melb., Vic. 3164. Phone 
20-6953. 

umwersiif 

SPECIFICATIONS 

REPRESENTATIVES: 

W.A.: Atkins (W.A.) Ltd., 
894 Hay Street 
PERTH, W.A., 6000. 
Phone: 21-0101. 
TAS.: W. P. Martin and Company. 
202 Argyle Street, 
HOBART, TAS. 7000. 
Phone: 34-2811. 

' And 
150 Wellington Street, 
LAUNCESTON. TAS., 7250. 
Phone; 22-844. 

S.A.: Compar Distributors Ptv. Ltd. 
33 Market Street. 
ADELAIDE. S.A.. 5000. 
Phone: 51-6263. ^ ^ ^ 
QLD.: Keith Percy and Co. P./L., 
Waterloo Street, ^ 
NEWSTEAD BRIS., QLD.. 4006. 
Phone: 51-5461.__ 
NEWCASTLE DISTRICT: 
Hunter Engineering Sates Pty. Ltd., 
Cnr. Gordon Avenue and 
Parry Street. HAMILTON, N.S.W., 
2303. Phone: 61-4321. 

A.C. VOLTS: 0-10-50-250-1000. 
D.C. VOLTS: 0-10-50-250-1000 (500 ohms/V) 
A.C. AMPS: 0-0.25-1-2-5-10-25-100. 
D.C. AMPS: 0-0.25-1-2.5-10-25-100. 
OHMS: 0-500 (centre scale 5i) and 0-50,000 

(centre scale 550) Read .1 ohm easily. 

BACKED BY UNIVERSITY SPECIALISED 
SERVICE. 
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A Reader Built It. . . continued 

A SIMPLE REACTION TIMER 
A reaction timer can be on amusing party novelty, but our 
contributor here suggests a more serious application for 
such a device when the party is over and the guests depart. 

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 pew 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. 

Most people who are not teetotallers 
will have attended a party or social 
function where they drink, and are 
then faced with the decision of whether 
to drive home or take a cab. Could 
that last drink have brou^t blood 
alcohol level above the legal limit? 
How is one to know? 

The major evil for drinking drivers 
is that their reaction time is slowed. 
Let us then modernise the Breath¬ 
alyzer and make it a Reactionalyzer. 
All that is required is an alarm light 
to simulate a stop light on a vehicle 
ahead; a stop button, the operation 
of which corresponds to the driver 
braking his own vehicle; and a short- 
interval timer. The circuit for this 
arrangement appears above. The values 
shown are not critical. However, R4 
and C2 will vary with the type of 
lamp used, and the sensitivity of the 
meter, and will have to be determined 
experimentally. Ml is a 5V or 6V 
meter with a sensitivity of not less 
than 5000 ohms/volt (200uA meter 
movement). SWl is a SPST switch and 
SW2 a press-to-operate switch. T1 is 
a unijunction. 

The circuit can be set up in several 
ways. A CRO may be used as a timer, 
watching the pulses of ‘‘start’* and 
“stop” and adjusting R4 so that the 
meter reads FSD, or a short-interval 
timer or triggered timer clock reading 
better than 0.1 sec. could be used. 

To operate the device, and test your 
reaction time, R1 is left in a fully 
clockwise position (maximum resist¬ 
ance) and SWl is operated to apply 
power to the circuit. T1 will operate 
at a time fixed by Cl and Rl. When 
SWl has been operated, Rl is slowly 
wound back. When T1 operates, a 
signal is fed to the gate of T2. This 
switches T2 on and LPl operates at 
the same tiime, as C2 begins to charge 
through the preset resistor R4 and T2. 
Ml will record the rising voltage on 
C2 until the press-button switch SW2 
is operated. Ml is calibrated (zero to 
one second) and will indicate the time 

taken from switch-on of LPl to break¬ 
ing of the circuit by SWl. The device 
can then be reset by turning SWl to 
the OFF position, shorting out C2, 
and Rl is rewoxmd to the start position. 

(Contributed by: Mr B. L. Howells, 
11 Richardson Road, Elizabeth South, 
S.A. 5112.) 

(EDITOR’S NOTE: The contribu¬ 
tor’s remarks relating to the determina¬ 
tion of fitness to drive should not be 
taken too literally. Whatever results 
were achieved with such tests, they 
would have no standing in law. We 
suggest that the Reactionalyzer should 
be regarded purely as an amusing 
party novelty.) gg 

POST THIS COUPON TODAY 

TECHNICAL CORRESPONDENCE COLLEGE 
159 Flinders La, Melbourne. 383 George St.lSydney 

290 Adelaide St, Brisbane. 45 Gllles St, Adelaide. 
1130 Hay St, Perth. 

Please send me, free and wixhout obligation, full 
-particulars of your courses in Radio for Amateurs. 

Mr Mrs Miss... 

Address. 

..Age.. 

No sales representative will call 

THE AIJSTRALIAX RAHIO DX CLVB 
The Australian Radio DX Club welcomes enquiries regarding membership from persons 
Interested in long-distance radio reception. The Club bulletin, "The Australian DX 
News." published monthly, contains up-to-the-minute Information on all aspects 
of DX listening, and the weekly Club broadcast, "World at Your Fingertips,” is 
heard every Sunday night over radio 3NE Wangaratta 1600 kHz. at 10.35 p.m. 
THE AUSTRALIAN RADIO DX CLUB is a hobby organisation, serving the needs 
of DX listeners throughout Australia. Full details concerning the Club and its 
activities will gladly be supplied on request, and all enquiries should be sent to: 

THE HON. GENERAL SECRETARY, AUSTRALIAN RADIO DX CLUB, 
22 HOWARD STREET. GLEN IRIS, VICTORIA, 3146. 

TEL-LEIGH-TUBES PTY. LTD. 
(SYDNEY and MELBOURNE) 

T.V. PICTURE TUBES AT COMPETITIVE PRICES 
Premium quality TV picture tubes are now available at very 

competitive prices and carry a written 

Two Years Guarantee 

Free daily delivery service around Sydney and Melbourne. 
Tubes despatched daily to country and interstate customers. 

Please send old tubes freight paid to Petersham Station, 
N.S.W., or Highett Station, Victoria. 

m iEIGH'IIIBES PR IID. 
(Reg'd Office) 

51 REUSS ST.. LEICHHARDT. 
N.S.W. 56-8498 

TEUEI6H.TUBES PTY. ITD. 
32-34 GRAHAM RD. HIGHEH VIC. 

95-4086 
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A COMPACT, FREE-STANDING LOUDSPEAKER SYSTEM 

We introduce here the Playmaster ''One-Point-Three'' loud¬ 
speaker system, which in physical size, falls midway be¬ 
tween the compact and "Bookshelf' systems and the big 
free-standing enclosures of an earlier era. Modest in cost 
and capable of excellent results, it draws its name from its 

internal volume — 1.3 cubic feet. 

By LEO SIMPSON 

Since December, 1964, we have 
described several compact loudspeaker 
enclosures fitted with locally manufac¬ 
tured or locally available components. 
These have been built literally in 
thousands, giving a quality of sound 
reproduction equal to many imported 
and more costly systems. 

All those described have been two- 
way systems, with the audio spectrum 
divided nominally at 2.5 or 5KHz, the 
lower frequencies being fed to one or 
two 6-inch lo'udspeakers. The Play- 
master “Bookshelf” systems used the 
Magnavox 6WR, which has a natural 
cofne resonance of abotut 50Hz. The 
rather more compact Playmaster “Point 
Four” system used the Philips AD3703 
or the Rola C65-0, both of which have 
a natural cone resonance of about 
28Hz. 

All these enclosures have been filled 
with “Innerbond,” “Bonded Courtelle” 
or similar sound-absorbent material, 
with the idea of reducing internal 
reflections and offsetting the natural 
rise in the frequency and amplitude of 
cone resonance, which occurs when a 
loudspeaker is mounted in a sealed en¬ 
closure. As a result, the systems have 
exhibited a smoothly tapering bass 
response, readily complemented by a 
degree of bass boost from the ampli¬ 
fier. 

For the high frequency end of the 
spectrum we have used one or other of 
the 3-inch or 5-inch diameter tweeters 
made by Magnavox and Rola. These 
do the job very well, the 3-inch tweet¬ 
ers being somewhat smoother in fre¬ 
quency response and having better high 
frequency dispersion. However, some 
people express a preference for the 
brigifiter, more “forward” tone of the 
5in types. The closed-back construc¬ 
tion of the tweeters is ideal in that it 
obviates the necessity for a separate, 
sealed section of the enclosure to 
prevent the woofer “pumping” the 
tweeter. 

While these systems have been—and 

still are—a very good proposition, 
there has been a demand for some¬ 
thing a little larger from readers not 
quite so concerned about conserving 
space in the listening room. 

This would most logically involve an 
8-inch woofer, rather than the 6-inch 
types used to date, but with a “free- 
air” resonance well below 50Hz so 
that it could be installed in an en¬ 
closure of still modest dimensions. 
However, by virtue of the larger cone 
area and the increased enclosure vol¬ 
ume, the system could be expected to 
have somewhat higher efficiency and 

The new Playmaster speaker 
system which uses Rola loud¬ 
speakers. The enclosure meas¬ 
ures 22 X 13 X 10^ inches. 

be less dependent on bass boost from 
the amplifier. 

Thoughts along these lines were 
brought more sharply into focus when 
the Rola Division of the Piessey Com¬ 
ponents Group released the C8MX De 
Luxe, a wide-range, 8-inch speaker 
with a nominal “free-air” resonance of 
35Hz. It appears to be a revised ver¬ 
sion of their C8MX speaker, a wide- 
range unit with a “free-air” cone re¬ 
sonance of 55Hz—^more suited for use 
in bass reflex enclosures. The new 
speaker has a specially treated main 
cone with circumferential ribs and a 
new tweeter cone. 

When Rola sent us a sample of the 
new speaker we lost no time in work¬ 
ing out dimensions for the proposed 
enclosure. It transpired, however, that 
the dimensions of our proposed en¬ 
closure were very similar to those 
recommended in the Rola enclosure 
leaflet which came to hand shortly 
afterwards. Accordingly, we decided to 
specify the same internal dimensions 
as in the Rola leaflet, giving a volume 
of about 1.3 cubic feet. 

Our specifications differ, however, in 
that we show a baffle of f-inch mate¬ 
rial. All other panels can be cut 
from i-inch material although some 
internal bracing is suggested to mini¬ 
mise drumming effects. 

Having obtained the enclosure, we 
installed the new C8MX de luxe loud¬ 
speaker and, for the initial tests, 
blocked the tweeter hole. Using an 
amplifier and signal generator, the reso¬ 
nance of the loudspeaker was measured 
at 70Hz in the sealed enclosure, the 
amplitude of the resonance being 
quite high. High level glide-tone test¬ 
ing revealed some vibration of the back 
panel of the enclosure, with a resulting 
colouration in the sound. 

Internal bracing was accordingly 
added, taking the form of i-inch tim¬ 
ber glued to the sides as well as the 
rear panel. Thicker material would 
have achieved the same result, but the 
enclosure would be heavier and more 
costly. 

The next step was to determine the 
effect of lightly filling the enclosure 
with a material such as Innerbond or 
Bonded Courtelle. This material 
should not be regarded as a cure-all 
for badly designed enclosures but as an 
aid to securing the smooth bass res¬ 
ponse that low-resonance speakers are 
capable of producing in small 
enclosures. In broad terms it may be 
thought of as increasing the mass and 
viscosity of the enclosed air, 
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effectively lowering and damping ttie 
lower frequency system resonance. 
Note that this only occurs wiith a suit¬ 
able amount of filling; too much will 
begin to raise the resonance and 
adversely affect sensitivity. 

It transpired that a suitable amount 
of Innerbond for tihe enclosure was a 
piece, six feet by three feet, which 
when rolled up lightly, filled the en¬ 
closure without being compressed. This 
brought the system resonance down to 
around 56Hz and reduced the ampli¬ 
tude by more than half. Glide tone 
testing now revealed a particularly 
smooth bass characteristic, tapering but 
nevertheless well maintained to below 
40Hz. The bass was fundamental, with 
sign of little frequency doubling, even 
when driven hard. 

At this juncture, listening tests with 
a variety of music showed that, while 
the lower register was good and the 
middles were giving any amount of 
“presence,” the high frequency 
response was somewhat lacking when 
judged by critical high fidelity stan¬ 
dards; this despite the tweeter cone. 
Reference to a response curve of the 
speaker showed a broad peak in the 
region from IKHz to 3 KHz and it is 
reasonable to suppose that this was 
masking the highs which, according to 
the response curve, are quite well 
maintained to the limit of audibility. 

While the system is capable of very 
pleasant sound in this basic form, we 
decided to add a tweeter to brighten 
the top end and it seemed logical to 

I select the “stable-mate” of the C8MX 
I Deluxe, the Rola 3DX. 

In the enclosure, the hole for the 
tweeter is 3 inches in diameter, with 
generous Chamfer to avoid any “reso¬ 
nant pipe” effect. For simplicity the 

I tweeter can be fed through a series 
: capacitor to roll off the input below 
1 about 5KHz. However, Eemembering 

noticeably higher than the smaller units 
we have featured in the past. 
This would mean in practice that a 
low per channel amplifier would have 
more than ample power reserve in the 
average domestic situation. 

Rola rate the C8MX Deluxe at 7W 
RMS in the enclosure, but we assume 
that this would refer to a continuous 
tone rating, having only limited signi¬ 
ficance as fas as music signals are 
concerned. In a stereo system, the total 
sound level would certainly be very 
high before there was danger of loud¬ 
speaker overload. Nevertheless, if your 
amplifier is capable of 15W RMS or 
more per channel, it would be wise 

NON-METALLIC 

4-- 

FROM 
AMPLIFIER 

ROLA 
3DX 

TWEETER 

A 

ROLA 

C8MX 

DE LUXE 

Above is a view 
showing the lay¬ 
out inside the en¬ 
closure and at left 
are details of the 
loudspeaker net¬ 
work and the cross¬ 

over inductor. 

FOR O.SmH, 140 TURNS, FOR ImH, 

198 TURNS, 18 B AND S OR 19 SWG 

ENAMELLED COPPER WIRE 

^4pF AND O.SmH FOR 8 OHM SPEAKERS 

2^jF and ImH FOR 15 OHM SPEAKERS 

lessons learnt from the “Bookshelf” and 
“Point-Four” systems, we decided to 
incorporate a i-section cross-over net¬ 
work which can contribute to clarity 
in the mid-range. Since we suspected 
that the C8MX was a little overbright 
in the mid-range, we decided to use 

I a larger inductor than was nominally 
necessary for a 5KHz cross-over sys¬ 
tem. This would reduce the input 
signal to the woofer before the full 
signal was applied to the tweeter, thus 
reducing the mid-range output by a 
worthwhile degree. This, in fact, 
worked out quite well, and overall 
sound quality was now very good. 

With a little bass boost the bass 
response assumed a solid, non-resonant 
quality and the overall efficiency was 

to treat the volume control with rea¬ 
sonable respect. Used sensibly, there 
would be very little likelihood of 
damaging the loudspeaker systems. 

Having explained at some length 
how the new Playmaster “One-Point- 
Three” system came into being, it is 
appropriate to give constructional de¬ 
tails. Doubtless, many readers will 
merely purchase completely finished 
units. No doubt, these will be avail¬ 
able from the same sources as earlier 
Playmaster loudspeaker designs, and 
will be advertised in the pages of this 
magazine. 

The prototype calbinet featured ma¬ 
terials which are relatively new to ffie 
Australian market. While the cabinet 
was made of flakeboard it was covered 

tlWAYS REIY OM li.D.S. 

SPECIALS 
FOR JUNE 

ALL KIT SETS FOR 

ELECTRONICS AUS¬ 
TRALIA AVAILABLE. 

2- stage intercom., $7.94 
3- stage intercom.,- $12.88 

CT 500 Meter with mirror 
scale.$14.38 

200H Meter.$11.50 
ST.708 Stereo Amp. 3i watts per 
channel.$41.25 nett 

☆ 
The Independent Wholesaler 

RADIO DESPATCH SERVICE 
Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY. 

Corner George and Harris Streets 

Telephone 211-0816, 211-0191 

Open Saturday mornings 

PLA YMASTER 
by BEECH 

PRE AMPS FROM E. A. CIRCUITS 
MAGNETIC P.U. Stereo. 6 trans. $25.00 

TAPE HEAD Stereo, 6 trans. $25.00 

GUITAR/MICROPHONE. 47k 
input.$10.50 

GUITAR Treble Boost. 26DB $10.75 

Ready to 
Pack 

metal case, Battery. 
Post SO cents. 

MIXER 4 Channel Audio. E.A. Feb. ’66. 
Two high gain Mic., two P.U. 7 trans. 
Ready to use.$35.00 

Pack and Post 50 cents. 

PLAYMASTER 117 GUITAR AMPLIFIER 

60 watts R.M.S. Complete in black vinyi! 
covered case. Extra Treble switch. Vibrato 
with chrome foot switch. Three inputs. 
Immediate despatch. Ready to use. $149.50. 
GUITAR/P,A. Enclosures, quotes available. 

JULY SPECIALS 
Immediate despatch — Limited 

number only. 

3 PLUS 3, Stereo all trans. Amp. 

Ready to use . $48.00 

PLAYMASTER 118, Stereo Amp. 

Tape and Tuner facilities. Metal 

case. Ready to use . $85.12 

PLAYMASTER 106, Stereo Amp/ 

Tuner. Tape facilities. Metal case. 

Ready to use .  $92.88 

We offer an efficient and reliable 
mail order service. 

Please add freight where applicable. 

BEECH ELECTRONICS 
P.O. Box 160, KOGARAH. 

N.S.W., 2217 
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STOCKISTS OF ALL LEADING BRANDS OF TAPE RECORDERS, HI-FI EQUIPMENT, COMPONENT PARTS AND ACCESSORIES 

STEREO HEADPHONES NEAT MAN—THAT'S THE 

KENWOOD 
TK 20U 

AMPLIFIERS 
Aka! — Sound — 
Monarch — Lux — 
Fisher — Compax 
— Kenwood — 
Pioneer — Trio — 
Sony — Tempo — 
Sansu! — Leak — 
Grundig — Cosmos. 

TURNTABLES 

Dual — JH — Neat — BSR — PE, — 
Compax — Labcraft — Pioneer—Goldring, 

TONE ARMS AND 
CARTRIDGES 

NEAT G30 TONE ARM 

NEAT V700 CARTRIDGE 

Neat — ADC — Orto:on — All Balance 
■— Goldring — Decca — Audio (Technica) 
— Dual — Shurc — Micro. 

SPEAKERS 

Sound master — 
Whartedale Tesla 
— Philips — Rola 
— Kenwood — 
Pioneer — Sansul— 
Akai — Leak. 

SOUNDMASTER 
SPEAKER SYSTEMS 

ACCESSORIES 
Microphones and Stands — Tapes and 
Spools — Splicing Kits — Record Care 
Accessories — Speaker Enclosure 

Acoustic Cloth and Inner Baffling — 
Headphones —*• Pre-packed Leads — Plugs 
and Connectors — Head Cleaning Kits— 
Pillow Phones — Bases and Covers, and 
Many Others. 

COMPONENT^ARTS AND 
ACCESSORIES 

Truscott’s are stockists of all 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 iugs, alligator clips, valve sockets. 
D.I.N. connectors, TV connectors, battery 
savers, and also a large range of semi 
conductors for all Japanese makes. 

SONY TC 200B TAPE 
RECORDER 

Vertical or Horlxontai Operation. Hi-Fi 
Stereo Tape Recorder. Features Complete 
4 track stereo and mono tape recording and 
playback system. Sound on sound recording. 
Two complete full range satellite speaker 
systems. Individual VU meter and volume 
controls for each channel. Light weight 
(only 271b). Two Sony high quality dy¬ 
namic microphones. Compact carry case, 
beautifully styled in black and ivory decor. 
Truscotfs price only $190. 

ELEGA Truscotfs carry 
DR-65C all the leading 

brand top 
quality stereo 
headphones. In¬ 
cluding Eiega, 
Akal, Sony. 
Pioneer, San¬ 

sul, Ashldavox. 
Foster. etc. 
Send for details 
and a T.M.Q, 

SENNHEiSER DYNAMIC 
MICROPHONES 

LUSTRE SA-202 

This attractlvely- 
SEfJNHEKPR "" styled Dynamic Mlcro- 

MD421 phone Model MD421 
has been designed to 

meet the requirements of professional 
installations, which require low-priced 
directional studio microphones, A full range 
of famous Sennheiser studio microphones for 
amateur or professional use Is available at 
Truscotfs. Send now for specifications and 
a T.M.Q._ 

220S MULTIMETERS 
D.C. Voits 5. 25. 125, 500, 2500. 

A.C. Volts 10. 50, 250, 1000. 
Current: 0-250 umA, 0.2.50 mA. 

Resistance: 0-1 OK. 0.1 MEG. 
Truscotfs price only $7.95._ 

SAVE YOUR RECORDS . . . 
USE THE UNIVERSAL 

LUSTRE TONE ARM LIFT 
This beaAitIfuiiy 
finished and 
functional uni¬ 
versal tone arm 
lift will fit all 
tone arms . . . 
the lowering 
action Is pneu¬ 
matically dam¬ 
pened and ex¬ 
tremely smooth 
—risk of rec- 
o r d damage 
may now be 
eliminated. — 
Truscotfs price 

__only $8.50. 

TAPE RECORDERS & dICI^ 
Tesla Akai — 
Sony — National 

TESLA —Thorn Atlas —- 
B46 Juiicorder — BSR 

Toshiba — 
Sanyo — AIWA— 
Philips — Grundig 
— Tandberg — 

_Geloso._ 

HI-FI transcriptioTT” 
TURNTABLE COMBINATION 
Consists 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 
oiled TEAK wooden base. Retail $96.00. 
Truscotfs price only $77.50. If assembly 
required — add $6.00. 

TAPE RECORDER BELTS~ 
Belts 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. 

taTpe recorder and 
HI-FI SERVICE CENTRE 

For service on all leading brand tape 
recorders and HI-FI equipment — come to 
the experts. Truscotfs modern service 
centre uses only the finest servicing aids, 
backed up by fully trained professional 
technicians. 

SPEAKTr ENCLOSE”” 
Truscotfs are the leading South Australian 
stockists of Innerbond and Bonded Courtelle. 
Ensure dust-free padding for vour speaker 
enclosure. Send for a T.M.Q. 

WAY TO ENJOY HI-FI 
MUSIC 

Truscott Electronics are the sole Australian 
agents for Neat Hi-Fi equipment. Available 
from your local HI-FI store or direct from 
agents. Listed below are Just two of the 
Neat range of products. 
Neat G30 Professional Static Balance Tone 
Arm. New release now fitted with lifting/ 
lowering device. 
A precision built unit, 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. It will 
accommodate all standard cartridges and the 
tracking weight Is easily adjusted to the 
particular one In use. 
Neat V70 Moving Magnet Cartridge: — 
The V70 Is a top performance, high quality 
magnetic cartridge that out-performs many 
more expensive cartridges. When used with 
the Neat G30 tone arm, an excellent low 
priced combination can be obtained. Send 
now for reviews and test reports by the 
Gramophone. Hi-fi Sound and Electronics 
Australia on both the G30, V70 and all 
other Neat tone arms and cartridges. 

F«st Mail Order Service 
When ordering, please give your full 
address printed In BLOCK LETTERS. 
All Truscott equipment is brand new 
and fully guaranteed. Sales tax Is 
Included In all quoted prices. All 
orders are despatched promptly. All 
prices quoted are Nett, Postage and 
freight extra. 
NOTE: T.M.Q.—Truscott Mail Order 

Quote. 

CAR RADIO SPECIAL 
"SOUNDMASTER 8" 

The new super sensitive push-button all 
transistor car radio, featuring 8 tVans. — 
3W output - push-button tuning — built- 
in noise suppression — high quality speaker 
— suit any model car — Truscotfs price 
only, $55.00. if aerial required add $4,00. 

SAVE ON PIONEER 
AM latest model Pioneer amplifiers and 
turntables are available. Prices slashed — 
send now for a T.M.Q,_ 

P.E. TURNTABLES 
Model P.E. 34. Limited stocks available of 
this very popular German Hi-Fi transcription 
turntable. Send now for details, and a very 
attractive T.M.Q. All other model P.E. 
turntables stocked._ 

"pHIlTpS 82 DICTATION 
MACHINES 

Limited stocks available of this very efft- 
cient dictation machine — complete with 
all accessories. Send now for details and 
a T.M.Q._;__ 

AKAI TAPE RECORDERS 
All latest models in stock — XV, 1710. 
M9, 1800, X360. 4000D, X150D. Prices 
slashed to an ail time low. Send now for a 
T.M.Q,____ 

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._ 

ACOUSTIC SPEAKER 
GRILLE CLOTH 

Truscotfs now carry over 50 top grade 
cloths to select from. Send now for 
samples and a T.M.Q. __ 

CASSETTE RECORDErT 
A full range of Cassette Recorders and play¬ 
ers is available. Write or call for a 
T.M.Q 



BAFFLE SCREWED TO CLEATS 
FROM THE INSIDE. FINISH EDGE 
TO ALLOW FOR THICKNESS 

OF SPEAKER FABRIC 

ACOUSTICALLY TRANSPARENT 

SPEAKER FABRIC STAPLED TO 

rear of baffle 

ENCLOSURE PACKED WITH ONE 36" x 72" PIECE 
OF 14 OR 160Z INNERBOND OR TONTINE 

PLAYMASTER ONE-POINT-THREE 
(PLAYM ASTER 126) 

1/SE/20 

Constructional details of the enclosure for the Play master “One-Point-Three'' loudspeaker system. Prime 
requirements for the enclosure are airtightness and rigidity. Note that the baffle should be sprayed black 

before fitting the grille cloth. 

with a vinyl-like material which is 
applied to the cabinet with furniture 
glue. It has a simulated wood grain, 
both in colour and texture and, from 
a few feet away, it looks remarkably 
like genuine oiled teak. It is cheaper 
than the plastic laminates and, to the 
author’s mind, looks more attractive. 
This is strictly a matter of personal 
opinion, as some people have an auto¬ 
matic reaction against any material 
which is not “real” wood. 

The speaker fabric was also new, 
appearing very dense to' the eye but 
when held up to the light it is quite 
transparent. It appears to be accousti- 
cally just as efficient as the more com¬ 
monly known speaker grille fabrics. 
The prototype enclosure was built for 
us by Beech Electronics, P.O. Box 160, 
Kogarah. N.S.W., who will no doubt 
also be able to supply cabinets in the 
more commonly used materials for 
readers who desire them. 

The accompanying diagram gives the 
essential dimensions and the arrange¬ 
ment of cleats to hold it all firnily 
together. The proportions can be varied 
somewhat to suit individual preferences 
but the internal volume should not be 
changed. Reducing the volume may 
make the bass lumpy, while increasing 
it will reduce loading on the cone and 
render the loudspeaker more prone to 
damage. 

As We remarked above, all panels 
apart from the front baffle may be 
made from half-inch thick material but 
bracing, as shown in the diagram, 
should be included. Alternatively, all 
panels can be made from l-in thick 

material, remembering not to reduce 
the internal dimensions. In no circum¬ 
stances should material thinner than 
half-inch thick be used. 

Plywood or flake board may be used 
for the panels but the cleats should 
preferably be made from ordinary 
timber, as screw holes in flakeboard 
tend to become enlarged if the screws 
are wound in and out a few times. 

A basic requirement is that the en¬ 
closure must be airtight — the air 
pressures developed by the cone can 
be surprisingly high. It is important 
that all joints in the cabinet, apart 
from the baffle and back panel, be 
close-fitting and glued. The baffle and 
back panel should be dressed to a 
“push-fit” and held with a pattern of 
14 screws, as seen from the photo¬ 
graph of the rear of the enclosure. 
When making the baffle, allow for the 
thickness of the speaker fabric on all 
sides, otherwise it will not fit. Bevel 
the corners, slightly on the rear of the 
baffle to accommodate the folds of the 
speaker fabric. 

The baffle and the edges of the 
speaker holes should be painted black 
so that the loud-speaker cones do hot 
show through the speaker fabric. As 
mentioned earlier, the tweeter hole 
must be chamfered to avoid a resonant 
cavity effect. 

Provided that there are no gaps be¬ 
tween the cleats, there should be no 
problem in sealing the enclosure. You 
dan test for airtightness by feeding a 
low frequency signal to the loud¬ 
speaker (from a test record or music 
with a lot of bass) at a moderately loud 

level and feeling with the palm of your 
hand, slightly moistened, for leaks 
from the cabinet joints. We stress that 
airtightness is very important, as leaks 
can modify the bass characteristic 
markedly and add a hissing sound of 
their own. If the cabinet is leaky, it can 
be sealed with thin strips of foam 
rubber or felt, glued to the cleats to 
form a resilient seal. A pellet of non- 
hardening putty in tbe corners will 
finish the job. 

Finally, don’t spoil all the good 
work by merely passing the speaker 
leads out through large clearance 
holes in the cabinet. Fit connectors or 
plug the holes with a non-hardening 
compound. Polarised two-pin plugs and 
sockets are the best soluition, since it 
simplifies phasing of speakers in a 
stereo system. It is also a good idea 
to record the loudspeaker types, im¬ 
pedance and system polarity on the 
rear of the enclosure for future re¬ 
ference. 

Connection of the loudspeakers and 
details of the inductors are given in 
the accompanying diagrams. The sys¬ 
tem can be built to suit amplifiers with 
8 or 15 ohm outputs. Most transistor 
amplifiers will deliver more power to 
an 8-ohm load. Whatever you decide, 
make sure that the tweeter and woofer 
speakers have the same impedance and 
use the corrept inductor and capacitor 
specified in the connection diagram. 

The woofer and tweeter should be 
connected so that they are in phase, 
as shown in the diagram. The “positive” 
side of the speakers are usually shown 

(Continued on page 177.) 
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With a BSR X3M 
‘compatible’ cartridge, 
almost any mono 
record playing 
equipment can take 
stereo records 
(without damaging 
them) 

10 

5 

dB 0 

-5 

-in 

X3M typical response CURVES TAKEN ON DECCA LXT 5346 1-2cm/s AT IKHz 

20 100 1,000 
FREQUENCY IN CYCLES PER SECOND 

10,000 

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 
moves vertically and horizontally following 
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. 

TECHNICAL DATA X3M 

Output: 350 mV ± 2 dB 

1 KHz test record-Decca 
LXT 5346 at 1.2 cm/s 
Frequency Response: See typical curves above 

Dynamic Compliance: 
Horizontal 3.0 x 10-^ cm/dyne (±20%) 

Vertical 1.0 x 10-^ cm/dyne (±20%) 
Equivalent Capacity: 800 pF 

Nominal 
Recommended Loading: 2 M. ohm 100 pF 

Stylus Pressure: 4-6 grammes 
depending on pick-up arm 
Measuring Temperature: 20° C 68° F 

Colour: Beige 

BSR (A/ASIA) PTY. LTD. DISTRIBUTORS: 
SOUTHERN SECTION INDUSTRIAL ESTATE r ffllUi GOLDRING ENGINEERING (A/ASIA) PTY. LTD. 

B liO |J ST. MARY’S, N.S.W. L1SZ” 443 KENT STREET, SYDNEY, N.S.W. 
PHONE: 623-0375, 623-0376 OFFICES IN ALL CAPITAL CITIES. 

BSR:P100 
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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 sells more 
turntables than anyone else in the world. 

The BSR McDonald 600 encompasses every fine feature 
one could desire in an automatic turntable. 

• 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 Vs 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 

BSR McDonald 600—$109 (with C1/ST4 cartridge). 

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 St, Sydney, 29-1275 
Vic.: 368 Little Bourke St, Melbourne, 67-1197 
Old.: 235 Edward St., Brisbane, 2-7010 
W.A.: 91 Hay St, Subiaco, Perth, 8-4988 
S.A.; 77 Wright St. Adelaide, 51-5117 
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CLASSICAL 
RECORDINGS 

Reviewed by Julian Russell 

ENGLISH MUSIC FOR STRINGS: 
Vaughan Williams — Concerto 
Grosso. Delius — Air and Dance. 
Warlock — Serenade to Delius 
on his 60th Birthday. Elgar — 
Serenade in E Minor. Bourne¬ 
mouth Symphony Orchestra con¬ 
ducted by Norman del Mar. EMI 
Stereo OASD2351. 

To those who like occasionally to get 
away from these inquiring times and 
return to shelter in the security of 
Edwardian comfort, I recommend this 
disc which, while all its material might 
not be first class, has nevertheless 
much that’s attractive. 

Elgar’s Serenade used to be a fa- 
yourite piece on concert programs but 
has, alas, like so much music of its 
period nowadays become something of 
a rarity in concert halls. It was good 
to hear it again, especially as given 
here, conducted by a musician whose 
love for it is manifest in every bar 
even if his performance does not quite 
measure up to the best I have heard. 

Better played, but a little less in¬ 
teresting, is the Vaughan Williams 
Concerto Grosso which here appears 
on disc for the first time. Newcomers 
to the music of the composer might 
first be struck by what appeal's to be 
the monotony of his modal style. 
Others, who know him and love him 
well, will be delighted by the vast re¬ 
sources he displays in a deliberately 
chosen, somewhat narrow medium. 
They will find ^ subtleties in the har¬ 
mony, melody and the magisterially 
used orchestral colour in every one 
of the five short pieces that make up 
the suite. And I can with confidence 
describe the playing as really first rate. 

Frederick Delius was not at his best 
in the Air and Dance but rich com¬ 
pensation is to be found in the beauti¬ 
fully played violin solo. If the piece is 
slight it is none the less unremitting¬ 
ly graceful. Peter Warlock, represented 
here by his Serenade to Delius on his 
6Qth Birthday, was also not in top 
form in a piece that might even be a 
gentle parody of his old friend’s style. 
Warlock was also a dear friend of mine 
and together we used to visit Delius 
at his house at Gres-sur-Loing, a few 
miles out of Paris, during the late 
1920s. At that time Delius was both 
paralysed and blind. He seldom dis¬ 
played any interest in anyone’s music 
but his own, and to please him Warlock 
and I would rummage about in old 
trunks to find some of his early songs 
which we played to him. 

One work of Warlock’s in particular 
1 would like to find issued in Australia 
is his suite for voice and instruments 

on texts by Yeats entitled “The Cur¬ 
lew,” which I haven’t heard since it 
was privately recorded on 78s back in 
the middle thirties. The Serenade 
never matches this delicious piece of 
sound in inspiration or workmanship 
but makes a useful fill in an enjoyable 
disc. 

★ ★ ★ 

CHOPIN—Vaises. Philippe Entremont 
(piano). CBS Stereo 235302. 

There used to be something a little 
slapdash about Entremont’s playing at 
times, both in his recordings and dur¬ 
ing his tours of Australia for the 
A.B.C. In this new recording, he es¬ 
chews such youthful exuberance 
while remaining as elegant as any of 
his fellow Frenchmen could desire. His 
interpretation of the Vaises is essen¬ 
tially that of a young man of the mid¬ 
twentieth century. If his style lacks a 
little of the aristocratic that distin¬ 
guishes Arthur Rubinstein’s or the 
sensitivity characteristic of Ashken¬ 
azy’s, most of the Vaises gave me 
great pleasure. To some he imparts an 
almost Viennese lilt, others sparkle. In 
a few his rubato is a little self-in¬ 
dulgent and an occasional phrase is 
ended I thought too abruptly. 

And while his playing might 
generally be described as brilliant 
rather than seductive, the latter ad¬ 
jective cannot be omitted in describing 
the slower pieces. Rhythmically he is 
always interesting, and it is perhaps 
in his insistence on this aspect of the 
music that gives his readings such a 
contemporary flavour. The piano tone 
is recorded with the utmost fidelity. 

★ ★ ★ 

RIMSKY-KORSAKOFF: Schehera¬ 
zade. Tsar Saltan — March and 
Flight of the Bumblebee. London 
Symphony Orchestra conducted 
by Andre Previn. RCA Stereo 
LSC 3042. 

Andre Previn, recently appointed 
conductor of the LSO, started his 
musical career as a jazz pianist. He has 
composed the music for stage and film 
musicals, and is at present busy on 
the score of a film version of Dickens’ 
“Great Expectations.” He was made 
conductor-in-chief of the Houston 
Symphony Orchestra in 1967 but as re¬ 
cently as May this year it was 
announced that his contract with this 
organisation would not be renewed. It 
appears that the Houston authorities 
were unhappy about the time he spent 
with the LSO and still further dis¬ 
pleased by Previn’s visiting Houston’s 
nightclubs dressed in blue jeans and 
accompanied by the young actress Mia 

Farrow. This is the first record I have 
heard of his since he took over the 
LSO from Kertesx in 1968. 

I must confess to having been slight¬ 
ly disappointed with it. I thought some 
of his tempos unusually slow, even to 
the extent of depriving much of the 
music of its vitality, and one senses 
throughout a tendency to hold the 
orchestra in check. True he produces 
some gorgeous splurges of colour, es¬ 
pecially from the strings when he gives 
theni their head. And the first desk 
soloists, which include some of the 
world’s best, have plenty of opportu¬ 
nities do demonstrate their skill and 
taste in Rimsky’s brilliant score. Previn 
seems to be trying above all other 
considerations, to be a very respect¬ 
able young man and reluctant to give 
the music its true oriental splendour. 

Another point — to bring the very 
pianissimo passages in at a comfort¬ 
able level an increase in volume is 
required and this picks up some sur¬ 
face noise on my pressing. I much 
prefer the version by the Bournemouth 
Symphony under the late Constantin 
Silvestri issued by EMI last year. How¬ 
ever the brief fills from Tsar Saltan 
are so bewitchingly played and ad¬ 
mirably recorded, that they tend to 
make one forget — if not perhaps 
forgive —■ some of the shortcomings of 
the major work. 

★ ★ ★ 

RAVEL—^Daphnis and Chloe (com¬ 
plete Ballet). New Philharaionia 
Orchestra and the Ambrosian 
Singers conducted by Rafael Fruh- 
beck de Burgos. EMi Stereo 
OASD2355. 

There have been many complete re¬ 
cordings of “Daphnis and Chloe,” 
among which my favourite has for 
many years been — and still is — the 
1959 performance by Monteux and 
the LSO for Decca. You will find 
much to admire in the new EMI, 
notably first rate recording, a well- 
nigh perfect ensemble, faultless contri¬ 
butions by orchestral soloists one has 
come to expect from the New Phil- 
harmonia, and a well managed chorus. 
But I prefer Monteux’ reading because 
of his obvious commitment to the 
music—he conducted the first perfor¬ 
mance of the ballet in Paris back in 
1912—and for his treatment of it as 
the symphonic masterpiece it is. 

If you happen to have the Monteux 
performance, play it and sense what 
is obviously the old Frenchman’s 
savouring of the flow of sensuous 
sound that makes the work one of the 
most breath-takingly beautiful pieces 
of orchestration ever put on to paper. 
Fruhbeck tends to make his reading 
sound no more important than an ex¬ 
cellent accompaniment to a ballet. 
True he makes it an impressive ac¬ 
companiment — few could do less— 
but lacking is the poetry and often 
the sheer drive that made his rival’s 
performance so memorable. 

The playing of most of the individu¬ 
al movements is satisfactory enough 
— I exclude however the 7/4 move¬ 
ment in the first part and the superb 
opening scene which accompanies the 
dawn in the ballet — but it just simply 
does not match Monteux’ conception of 
the work as a whole. 

Yet it cannot be dismissed out of 
hand. The accuracy of the playing and 
its occasional moments of excitement 
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might tempt one to prefer its more 
modern engineering to the now 10- 
year-old Decca, which however wears 
surprisingly well. But there is one 
important consideration that should be 
borne in mind When making a choice 
— the Decca is likely to be issued in 
Australia on that company’s budget- 
priced “Ace of Diamonds” label in the 
very near future. 

★ ★ ★ 

BEETHOVEN—Symphony No. 1 in C 
Major, Op, 21 Symphony No. 2 
in D Major, Op. 36 New York 
Philharmonic Orchestra conduct¬ 
ed by Leonard Bemstem. CBS 
Stereo SBR235307. 

With so many impressive com¬ 
petitors on the Australian market, 
CBS showed great courage in issuing 
this new recording of two works so 
well represented in current catalogues. 
However the sheer vitality of tlhe per¬ 
formances should earn them a re¬ 
spectable public and Bernstein is one 
of the most popular conductors re¬ 
cording today. One’s first impression of 
the playing is the winged precision of 
the fast movements. There is never a 
hesitation, hint of a blimder, or even 
a smudged passage. An enormous 
amount of work must have gone into 
the preparation for them to be pre¬ 
sented so exhilaratingly. 

Neither symphony has a true slow 
movement in the Beethoven sense — 
though one must except a few intro¬ 
ductory bars here and there. And even 
these latter Bernstein keeps moving 
without ever seeming to be in too 
much of a hurry. He finds plenty of 
time throughout each symphony to 
provide long stretches of enchanting 
delicacy, that provide welcome con¬ 
trasts to the agile bustle of the others. 
I found his treatment of both 
symphonies immediately attractive and, 
perhaps more important, refreshing. 

★ ★ ★ 

MOZART — n Re Pastore (Op^-a in 
Two Acts). Reri Grist (Aminta); 
Lucia Popp (Elisa); Arlene 
Saunders (Tamiri); Nicola Monti 
(Agenore); Luigi Alva (Ales¬ 
sandro). The Orchestra of Naples 
conducted by Denis Vaughan. 
RCA Stereo IJSC8009. 

The conductor of this opera, if it 
can be so described nowadays, is Mel¬ 
bourne-born Denis Vaughan, who has 
won a considerable reputation over¬ 
seas as an authority on period style 
and textual authenticity, A few years 
ago he created considerable interest in 
a paper he wrote exposing what he 
described as multiple mistakes in the 
published scores of operas by Verdi 
and Puccini. When he visited Australia 
for the Elizabethan Theatre Trust 
some few years ago, he used 
Moussorgsky’s original version . of 
“Boris Godounov” instead of the more 
popular, and to me, better revision by 
Rimsky-Korsakoff. He was a protege 
of the late Sir Thomas Beecham, and 
it was with this in mind that I ex¬ 
pected great things from this set. 1 
was not disappointed. 

We have no record as to how the 
work was originally presented. It is 
suspected that it was given in concert 
form. But however you listen to it— 
and it is perhaps at its best in re¬ 
corded shape — it has much delicious 
music which Vaughan ensures is most 
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beautifully p-layed. A stickler for 
period style, Vaughan has restored the 
appoggiaturas and decorations which 
disappeared during the last century. 
These have a very happy eifect bn 
phrase endings, especially in the many 
attractive vocal rrumbers, and Vaughan 
is careful to see that they are matched 
by the orchestra. 

The plot of “II Re Pastore” is almost 
completely uneventful *— which is why 
I questioned its description as an 
opera earlier in this review. The cast 
consists of three sopranos and two 
tenors only. As its title suggests it is 
pastoral in character and I fancy it 
will be unknown to all but serious 
Mozart scholars. But I can recommend 
it with the greatest confidence to all 
Mozart lovers who will learn to ignore 
the fact that the otherwise entrancing 
score is a little top heavy with re¬ 
citative. 

★ 

SCHUBERT-^Wanderer Fantasia. Op. 
15. Moments Musicaux. Op. 94. 
Wilhelm Kempff (piano). DGG 
Stereo 139372. 

To some pianists the “Wanderer” 
Fantasia is a vehicle to advertise showy 
virtuosity, to others it is a serious 
work demanding the same close exam¬ 
ination as a Beethoven sonata. That 
Kemplf belongs to the latter school is 
evidenced in hJs performance here. 
There is nothing gaudy in his pre¬ 
sentation of even the most florid pas¬ 
sages, no sentimental wallowing in the 
beauties of the slower ones. Instead 
you will And the gentle but penetrat¬ 
ing introspection of a man whose 
respect for the work is boundless. His 
climaxes when they come carry you 
with them on a great wash of sound. 
In the quieter parts his sensitively con¬ 
trolled touch adds beauty to the com¬ 
poser’s intentions. 

Of course, those who prefer the first 
school of exponents will accuse Kempff 
of over-restraint, of missing countless 
opportunities to display technical bril¬ 
liance at any cost. Admirers of the 
second schoof will know from his play¬ 
ing that his technique would permit 
him to play it any v/ay he liked. I 
enjoyed the whole performance enorm¬ 
ously. 

Artd he contradicts the people who 
might accuse him of anti-romanticism 
by his poetic presentation of the six 
‘'Moments Musicaux.” These he 
plays with the utmost lyricism, produc¬ 
ing sound that I found exquisite in its 
nuancing. There are many pianists, 
some of them still students, others 
adepts, who think these exquisite little 
pieces should be tossed oft* as airy 
trifles signifying nothing. These I urge 
to play the famous “Moment Musical” 
in F—the one that was featured in 
the stage musical “Lilac Time” based 
on Schuberts life—and hear what it 
can be made to sound like under the 
fingers ol such a master. 

ir iK 

DVORAK! Piano Quintet in A Major, 
Op. 81. ‘‘American” Quartet in 
F Major, Op. 96. Smetana String 
Quartet with Pavel Stepan (piano). 
EMI Stereo OASD23SO. 

Dvorak lovers will find another disc 
to please them in an EMI recording 
which offers the Smetana Quartet in 
Dvorak’s Piano Quintet (Pavel Stepan, 
piano) and the “American” Quartet in 

Julian russell on European tour 

Since by the time this appears in 
print, I shall have left for overseas to 
attend the Vienna and other European 
music festivals, this will be the last 
ot' my record columns to appear for 
four months. In the meantime my 
place will be filled, to your utrnost 
satisfaction, I think, by Paul Frolich, 
a knowledgeable writer, and well- 
known in Sydney musical circles. He 
has had considerable experience in re¬ 
viewing records and has a good mem¬ 
ory for past recordings. 

At the suggestion of the Editor of 

F Major. The playing is superb, the 
compositions rich in romantic melodies 
treated with an abundance of develop¬ 
mental resource. The Smetana group 
have often visited Australia and those 
who heard them might recall that they 
play everything by what used to be 
called “heart.” This means that they 
never use scores during a recital. 

In fact they know the works they 
play so well that they can ignore the 
mechanics of finding the right notes 
and concentrate on interpretation, Not 
unexpectedly their unanimity of pur¬ 
pose is never less than impressive and 
their perfect balance the result of being 
able to pay full attention to the con¬ 
tributions of their colleagues. No 
player tries to lord it over the ensemble. 

Add to this the fact that the mem¬ 
bers of the quartet are Czechs, and that 

“Electronics Australia,” Neville Wil¬ 
liams, I shall endeavour (by means of 
a special article) to give readers some 
idea of how best to spend their time 
in Europe if they wish to attend the 
numerous music festivals held there 
every year. These, of course, range all 
the way from the Baroque to the avant 
garde, and readers might find it use¬ 
ful to learn just when and where they 
are to be found, their relative merits, 
and other off-beat information. In the 
meantime, au revoir, and thanks for 
your patience. 

Czechs have a special genius for pre¬ 
senting the music of their fellow-coun¬ 
trymen, Dvorak and others, and you 
have all the elements of a most enjoy¬ 
able experience. And that’s the way I 
found it. 

★ ★ ★ 

WALTON Viola Concerto (revised 
version). 

H!NDEMITH~-Der Schwanendreber, 
Paul Doktor (viola) and the Lon¬ 
don Philharmonic Orchestra con¬ 
ducted by Edward Downes. CBS 
Stereo 235298. 

Here are two works which, so far 
as I can trace, have not been recorded 
in recent years. Many critics, including 
myself, consider the Viola Concerto 
Walton’s finest work. It receives a 
splendid performance on this disc, 
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Arrow Electronics have been selling prestige high fidelity sound 
equipment for over 20 years. 
Now to cater for the ever increasing demand for more moderately 
priced equipment ARROW are using their know how and past 
experience to put together complete stereo systems priced from 
as low as $260.00. 

Who else but ARROW could come up with a system such as the 
one shown here, the "CRITERION MODULE." for $300.00. 

with an outstandingly persuasive con¬ 
tribution by the viola soloist, Paul 
Doktor. Under Edward Downes the 
orchestral part is ably handled, too. 

Unfortunately the engineering is a 
good deal less than satisfactory—^not 
a point that can be made frequently 
about CBS products. Its chief fault is 
in the placing of the soloist so far in 
front of the orchestra that important 
accompanying passages go for nothing. 
But an even more serious fault is that 
the volume of Doktor’s tone is so 
monotonously loud — perhaps because 
of monitoring—^that the dynamic range 
sometimes becomes tiresomely without 
variety. 

I can remember when the Hinde¬ 
mith piece was first issued on 78s back 
in the 1930s. I didn’t like it very much 
then, and I haven’t grown any fonder 
of it since. To me it is much too 
cerebral, too drained of lyrical im¬ 
pulse, to move me, though I am aware 
that Hindemith, some 30-odd years 
ago, had an unassailable reputation as 
a “modern” composer. He is much 
more rarely heard in concert halls 
today. But the work has one particular 
ment — its transparent scoring makes 
the balance between soloist and 
orchestra sound much more satis¬ 
factory. 

★ ★ ★ 

DVORAK: Cello Concerto in B Minor, 
Op, 104. Waldesruhe, Op. 68. 
Rondo in G Minor. 94. 
Maurice Gendron (cello) and the 
London Philharmmijic Orchestra 
conducted by Bernard Haitink. 
Philips Stereo SALS675. 

Most admirers of Dvorak’s Cello 
Concerto — and there are many who 
think it his most impressive work—^will 
already own Rostropovitch’s superb 
performance with Boult and the Royal 
Philharmonic issued some eight years 
ago. Although my pressing is a mono 
I thought is unlikely that a successful 
challenger would appear during my 
lifetime. But this new stereo one by 
Gendron and the London Philharmonic 
under Bernard Haitink runs it so close 
that only marginal difference separate 
the two, and some listeners might 
even prefer it to its older competitor. 

Its chief challenge is in tjhe en¬ 
gineering. The earlier version was en¬ 
tirely worthy. The new one gives the 
orchestra additional presence, has a 
better established balance between 
soloist and orchestra, and reveals more 
picturesque detail in the orchestral 
scoring. Moreover despite the fact that 
Rostropovitch was, and continues to be, 
one of the very greatest cellists of his 
generation, Gendron’s playing can be 
in no way la,belled inferior to his 
rival’s. Naturally his reading differs 
slightly from the Russian’s, but you 
might well be shocked to find that 
you prefer Gendron’s divergencies. 
Both players are eloquent beyond 
words, and both play noble instrum¬ 
ents. 

But if you’re looking for another 
feature to help you. prefer the Philips 
issue, you will include the two fills, 
short Dvorak pieces for cello and or¬ 
chestra, which are well worth owning. 
“Waldesruhe” is a brief, quite unpre¬ 
tentious sigh of content, the “Rondo” is 
honestly described in the sleeve notes 
as “a good natured display piece.” The 
Rostropovitch, you may recall, had no 
fill, but devoted the two whole sides 
to the concerto alone. S 



DOCUMENTARY 
RECORDINGS 

Reviewed by Glen Menzies 

THE FIGHT GAME: A Radio Ballad 
by Ewan McColl, Peggy Seeger, 
and Charles Parker. Produced by 
Charles Parker. Recorded with 
the co-operation of B.B.C. Radio 
Enterprises. Argo Mono RG 539. 

Of the Radio Ballads reviewed so far, 
this one may have a wider appeal to 
Australian record buyers, simply on the 
grounds that the “Fight Game” arouses 
two distinct attitudes, either strongly 
for, or strongly against. Recent discus¬ 
sion about the future of boxing as a 
“sport” in Australia seems to have died 
lately with the rise to prominence of 
Lionel Rose. 

Like any good documentary should, 
this one presents as complete a picture 
as is possible in the time. As in the 
other Radio Ballads “The Fight Game” 
is basfe.d on on-the-spot tape recordings; 
made in gymnasiums, boxing rings, 
dressing-rooms or out on the streets 
during early morning training sessions. 
Boxers, trainers, managers and boxing 
fans all have their say. 

One telling point is that it is mostly 
poor men who take up boxing as a 
profession — rich men rarely become 
boxing champions. Another is that the 
ring is “one of the loneliest places in 
the world.” One boxer confesses that 
he lives for the moment when the 
match is over, and another one says, “I 
always hate an opponent—^you’re in 
there to do a job. When he’s knocked 
down I’d say to myself, ‘Just stay 
there! Just stay there for another 
couple of seconds until it’s 10.’ But 
once he gets up you just can’t love him 
enough, you know, you just can’t do 
enough for him. You rush over and see 
if he’s O.K.” 

This is typical of the unselfconscious 
and forthright comments. Ewan McColl 
found splendid material on which to 
base his songs and in this album they 
are particularly apt. These are son^ 
which match the deadpan irony as well 
as capturing the passionate partisanship 
of the boxing worid. Peggy Seeger 
showed great skill in integrating sound 
effects of the boxing world with the in¬ 
training sequences. The gladiatorial 
atmosphere of the big fights is vividly 
captured in sound and brilliant use is 
made of two trumpets in musical “com¬ 
bat” to depict the boxers in the ring. 

There is a natural progression from 
talk of earlier days and heroes of the 
ring, through training sessions to .the 
night of the big fight where “the crowd 
roars and groans and sighs like some 
enormous animal.” In the main fight 

sequence, telling use is made of the 
actual ringside effects. The rhythmical 
thud of a punchbag in use has a much 
more violent sound than the confused 
in-training sound effects to supplant 
sounds of men in the ring. As the 
sleevenote comments, “also such effects 
can carry overtones of savage irony in 
reminding us of the rigorous training 
these men undergo, tuning and tough¬ 
ening their bodies to physical perfec¬ 
tion—for this brute battering.” 

Whilst I have little interest in ibox- 
ing as such I judge this to be an excit¬ 
ing example of the Radio Ballad form. 

★ ★ ★ 

POETRY OF THE BLACK MAN; 
Read by Sydney Poitier and Doris 
Belack. Mi^c by the Brooks Male 
Chorus with Margaret Ross, 
Harpist; Gordon “Specs” Powell, 
Percussion and Piano. United Ar¬ 
tists, Stereo SUAL-933,226. Re¬ 
leased through Festival Records. 

The poetry here ranges all the way 
from the words of Spirituals like “Some 
times I Feel Like A Motherless Child” 
and “Lift EVery Voice and Sing” 
through lyric poetry to more modern 
verses with their use of stark imagery 
which are explicit in protesting the 
black man’s lot in modern American 
society. 

I am glad to have been introduced 
to a poet such as Paul Laurence Dun¬ 
bar, the Ohio-born son of a former 
slave. He died at the early age of 34, 
but built up a huge following for the 
more popular of his verses and short 
stories, which were favourite repertory 
items at church socials and teas. How¬ 
ever, he is represented here by the 
tender and sad “Ere Sleep Comes Down 
to Soothe the Weary Eye” and a short 
poem on a more bitter note, “We Wear 
The Mask.” 

“To John Keats, Poet at Spring¬ 
time” celebrates both Keats and Spring 
and reveals a gifted poet in Countee 
Cullen, as does his “Yet I Do Marvel” 
with its apt lines: 

“Yet do I marvel at this curious 
thing, 

To make a poet black—and bid him 
sing!” 

Langston Hughes was a poet who 
began to develop in the ferment of 
the thirties, singing songs to black 
washerwomen and drawing on the 
blues for the background of some of 
his poetry, i.e., “Blues at Dawn”: 

“'If I thought thoughts in bed, them 
thoughts would bust my head. 

So I don’t dare start thinking in 
the morning.” 

“When You Have Forgotten Sun¬ 
day” by the leading black woman poet 
Gwendolyn Brooks, is a powerful and 
moving statement of remembered love. 

Miss Bellack is a natural poetry 
reader who projects her voice well ^d 
deserves equal billing with Mr Poitier. 
I take exception to the bottom heavy, 
olose-miked echo reinforced recording 
technique used for some of the poems. 
Mr Poitier suffers most from this 
treatment, which is really quite 
unnecessary; the words are eloquent 
enough without the aid of gimmicks. 

Having said that, I would still give 
the album a high recommendation 
simply because it introduces us to 
several highly talented American Negro 
poets. It is in other respects well pro¬ 
duced; the simple percussion effects 
by Specs Powell behind several of the 
poems are highly imaginative and add 
considerably to the overall effect, parti¬ 
cularly in poems like “Debate of Dark 
Brothers” and “We Wear the Mask.” 
Two of Mendelssohn’s “Songs Without 
Words” played on the harp make a 
perfect background to “At Candle 
Lightin’ Time” and “To John Keats, 
Poet at Springtime.” 

★ ★ ★ 

THE GOOSE GIRL; With Celia Jolm- 
son, Stella Moray, Janet Waters, 
Susan Hampshire and Company. 
Music by Cyril Omadel with lyrics 
by David Croft. 

SNOW WHITE AND ROSE RED: 
With Barbara Leigh, Hermione 
Harvey and Company. Music by 
Cyril Omadel. Both performances 
produced by Fiona Bentley for the 
Children’s Record Guild of Aus¬ 
tralia. Released through the World 
Record Club. EP45s CG35 and 
CG8. 

Two charming fairy-tales produced 
with a light touch and no unnecessary 
melodramatics. “The Goose Girl” will 
appeal especially to little girls with 
its story of the lovely Princess whose 
position is usurped by the wicked 
servant girl, but in which good 
triumphs in the end. The Princess 
marries her Prince and the wicked 
servant is banished. 

Celia Johnson ties all the bits 
together very nicely and the rest of 
the cast are equally convincing in the 
dialogue sections. 

“Snow White and Rose Red” has 
a somewhat more complex story line 
with several strands to the tale. This 
is indeed one of the most delightful 
of the many stories by the Brothers 
Grimm. It contains all the elements 
that are likely to appeal to both boys 
and girls. 

This is the tale about two sisters 
who lived in a forest, of how they 
befriended a bear (a Prince in dis¬ 
guise), outwitted a thoroughly disagree¬ 
able dwarf, recovered a fortune and 
eventually married a Prince and his 
brother. 

Barbara Leigh and Hermione Harvey 
have just the right kind of warmth 
for playing the two sisters and the 
rest of the company, which is not 
named, act and sing equally well. 

Good recording completes two very 
satisfactory presentations for the 
younger children. g 
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PUYMASTER 118 WITH TUNER 

Dimensions 16iin x 5iin x llin. 

CABINET IN OILED WALNUT OR TEAK WITH 
METAL TRIM. 

$118.00 FREIGHT EXTRA 

This amplifier Is based on the Playmaster US circuit as featured in ''Electronics Australia" to which 
has beeh 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 
*—O.R412 grain oriented output transformers. VALVES USED: 4-6GW8. 12AX7 mcorj 
or 1 6AN7. 6N8. EM84 and 2 silicon diodes. 

NiW AMPyPliR AND TUNii BASID ON THE 
107 AMPLIFIER AND 

TUNER 
$85.00 

mtlGHT txrnA 
m AMPimsR 

e Output I WAtU per 
ohAnse! (10 watts). 
P«riru8ofi output irans- 
formers with a re< 
UpOAAe of SO to 20.000 
cyclei. • . . 
# Vtlvea uitdJ 
SkW, 0N8. 2- 
I2AT7, 2^B05. and 
8^4 MCtmer. 

PLAYMASTER 107 

To-© ©!© ® 

SPECIFICATIONS 

• Inbuilt hiRh-gain tuner with a frequerwy 
coverage of 530 to S,600KC, 

• Two*channeI tone control stage with 
separate bass and treble control!). 

• Switching facilities for pick-up and 
stereo or mono tape recorder fof re¬ 
cord or play-back. 

© Loudness control giving bass boost at 
low volume. 

© c::hnssis plated and mounted in attrac¬ 
tive metal case finished in grey with 
control panel in silver and black with 
matchlna knobs and switches. 

• Dimensions: 13‘/aln x 5‘/4irt x llin, 
© Fully guaranteed. 

fh« abov€ eimplifiof supplied with the new Qaitetd 40 Mk // Chnngep with Senatene eetumh 
earifidffe end diomond stylus and two Magnavox 8WR or Hefo BCMX HhFl speakers, 

$132.00 FRIISHT EXTRA 

Dimensions: 
mn % 8|ln. 

14in 

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 7i or 15* 

ohm Impedance. 

* $27.00 
Post and Packing: 

N.S.W. $1,50. 
Interstate, $2.00, 

NEW BOOKSHELF SPEAKER SYSTEMS 
PLAYMASTER .4 

Incorporates the new 6in Philips 
Speaker and Magnavox 3TC tweeter. 
Frequency response 45 to 18,000 cycles. 
Power rating 10 watts. Dimensions. 
14in X 8in x 8in. 

Available tn 8 ohms only. 

$36.00 
Post and Packing: N.S.W. $1.50. 

Interstate, $2.00. 

playmaster 
SUPER BOOKSHELF 

Using two of the new Magnavox 6WR 
Speakers and one 3TC tweeter. Dimen¬ 
sions: 19iin X loin X Sin. 

Available in 15 ohms or 8 ohms. 

$40.00 
Post and Packing: N.S.W. $2.00 

Interstate) $3.00. 

ALL SPEAKER UNITS FINISHED IN OILED WALNUT 
OR TEAK WITH SILVER TRIM 

CLASSIC RADIO 
245 PARRAMATTA ROAD. HABERFIELD. N.S.W. PHONE 798-7145 
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NCW All TRANSam STERtO AMPIIUER 
UlTIMATE IN DESKN-lONe DEPENDABIUTY 

USING ALL SILICON TRANSISTORS 

40 WATTS - RMS 

SPECIFICATIONS; 

POWER OUTPUT; 20 watts per channel 
R.M.S. Total output 40 watts R.M.S. 

FREQUENCY RESPONSE; From 20 cycles to 
20.000 ± Idb. 

HARMONIC DISTORTION; Less than 1% at 
rated output. 

HUM & NOISE: Aux. 70db, Mag. 50db. 

INPUT SENSITIVITY. Mag. 3mv. Aux. and 
tuner 150 mv. 

SPEAKER IMPEDENCE. 8 ohms. 

MODEL C300/20 

$119.00 FREIGHT EXTRA 

DIMENSIONS: 16iin x 5iin x 11 in deep 

MOUNTED IN OILED WALNUT OR TEAK 
VENEERED CABINET WITH METAL 

TRIM AND MATCHING KNOBS. 

EQUALIZED; Mag. RIAA. 

TONE CONTROLS; Bass 50 c/s ±: 12db. Treble lOkc/s rt 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 CON¬ 
NECTION. 

PROVISION FOR HEADPHONES WITH HEADPHONE/SPEAKER SWITCH ON FRONT 
PANEL. 

THE CIRCUIT INCORPORATES REGULATED POWER SUPPLY WITH TRANSISTOR 
SWITCHING PROTECTION FOR OUTPUT TRANSISTORS. 26 SILICON TRANSISTORS 
PLUS 5 DIODES ARE USED. 

MODEL C300/20/T 

ABOVE AMPUmk 

WITH INBUILT A.M. 

TUNER 

$144.00 "e^Tr^ 
12 WATT RMS PER CHANNEL VERSION OF ABOVE AMPLIFIERS AS PREVIOUSLY 

ADVERTISED ALSO AVAILABLE. 

CLASSIC RAILIO 
245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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SON'VI FIOM MELBOURNE’S 

LEAIINO TAPE RECORIER SPENAIIST 

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 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, 
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By HARRY TYRER, FORBES CAMERON, NEVILLE V/ILLIAMS 

Devofiona/ recordings 
FOR THE QUIET HOUR. Soothing 

moods from the violin of Ray¬ 
mond Mosley. Stereo, Word WST- 
8427-LP. (From Sacred Produc¬ 
tions Aust., 181 Clarence St., Syd¬ 
ney, and in other capitals). 
Interest: Melodic violin. 
Performance: Capable musician. 
Quality: Excellent. 
Stereo: Not important here. 

English violinist Raymond Mosley 
came to the notice of the Word Record 
Company when they hired the services 
of his Orchestral group, the Westmin¬ 
ster Sinfonia. Teamed here with 
another well known English musician, 
organist Geoffrey Tristam, Raymond 
Mosley presents 35 minutes of music 
which is aptly described by the title. 
Apart from one or two brief stanzas, 
the big pipe organ remains mostly in 
the background with the violin at 
centre stage, close-up on mic. 

The track titles: Once To Every 
Man And Nation — Be Thou My 
Vision — Meditation From “Thais^’— 
Largo (Vivaldi) — Nobody Knows The 
Trouble I’ve Seen — Air On A G 
String — My Jesus As Thou Wilt — 
At The Name Of Jesus — Gweedore 
Brae — Praise My Soul The King Of 
Heaven (These last two out of order 
on the label). 

In the field of devotional or near 
devotional music, dominated by vocal¬ 
ists and vocal groups, a solo violin 
album is automatically of some note 
and this performance by two experi¬ 
enced professional musicians is especi¬ 
ally so. (W.N.W.) 

★ ★ ★ 
SONGS OF A SINNER. Brother WU- 

Uam, with the Claire Poole Sing¬ 
ers. Arranged and directed hy 
Geoff Harvey, produced by Eric 
Dunn. Stereo, World Record Club 
W.R.C. S/4472. 
Interest: See comments. 
Performance: Simple, sincere. 
Quality: Good. 
Stereo: Normal. 

Born in England in 1926, William 
S.S.F. (his full name is not given) 
worked in industry before he entered 
the Anglican Society of St. Francis in 
1952. Before coming to Australia in 
1964, he spent 10 years as a friar, 
ministering to drop-out boys in Dorset. 
In this context he wrote songs of de¬ 
votion and occasional protest, borrow¬ 
ing touches of western, folk, “Liver¬ 
pool,” ballad, bossa nova, jazz and the 
rest, in an effort to involve the boys 
in a modern expression of age-old 
truth. 

In Australia, he has found time to 

continue a similar activity and this 
record is the result. In the notes, 
Brother William warns that these are 
simple songs, more suitable for indi¬ 
vidual listening than for public per¬ 
formance in church meetings. To be 
sure, his vocal powers are limited, but 
the voice somehow fits the role of a 
Franciscan friar. 

I found the record interesting and 
listen able and much of the credit for 
this must go to well-known Sydney 
TV musician, Geoff Harvey. With a 
small orchestra and the Claire Poole 
Singers (the latter used more sparingly 
than the credit would suggest) Geoff 
Harvey establishes the beat and the 
mood of each individual number, in a 
way which is gently and subtly effect¬ 
ive and which seems perfectly to com¬ 
plement the vocal. 

There are twelve numbers on the 
two sides, all composed by Brother 
William and playing for about 40 
minutes. To list the unfamiliar titles 
would be pointless, however. An in¬ 
teresting album by an interesting man. 
(W.N.W.) 

★ ★ ★ 
DEVOTION. The Luton Girls’ Choir, 

conducted by Arthur Davies. 
Mono, Columbia OEX-9444. 
Interest: Well-known group. 
Performance: In itself, good. 
Quality: Well below standard. 

In 1932 Arthur Davies founded a 
junior choir from scholars of a Luton 
(Bedfordshire, England) Baptist Sun¬ 
day School. Following success at Eis¬ 

teddfods, the choir was rcsstricted to 
girls and opened to all those living 
within 5 miles of the Luton town hall. 
From the photograph on the cover, one 
would judge the present choir to be 
about 50-strong, composed mainly of 
teenagers. 

Their program here is in keeping 
with the variety of religious faiths and 
attitudes represented in such a group: 
The Lord Is My Sheipherd — The 
Day Thou Gavest — He Shall Feed 
His Flock — Panis Angelicus — Sun 
Of My Soul — The Lord’s Prayer — 
Abide With Me — Great Is he Lord 
— Dear Lord, Father Of Mankind 
There But For The Grace Of God Go 
I — Praise My Soul — Song Of A 
Thankful Heart. 

Unfortunately, what could be a 
pleasant and well planned program is 
heavily compromised by the original 
taping and those with a critical ear 
will be able to chalk up examples of 
just about every pitfall in the game. 
There is tape hiss, wow, flutter and 
a curious swishing effect that is prob¬ 
ably caused by head-tape contact. 
There are strange noises in the back¬ 
ground, from sibilants of speech to 
birds in the belfry. For good measure, 
certain organ notes excite some re¬ 
sonance and turn into dominating 
whistles. Add to all that some'rather 
obvious monitoring and traces of dis¬ 
tortion and you have a pretty dismal 
report. 

One I couldn’t recommend. 
(W.N.W.). 

★ ★ ★ 

HYMNS WE LOVE. Lawrence Welk 
and his Orchestra, with Soloists 
and Choir. Stereo, Rainwood (Fes¬ 
tival) SFL-933,158. Also in mono. 
Interest: Well-known hymns. 
Performance: Professional. 
Quality: Good. 
Stereo: Normal. 

Lawrence Welk, the “champagne 
music” man of the American A.B.C. 
television network, takes time off from 
his normal soft lights and sweet music 
to produce this album of traditional 
hymns. Influenced probably by tele¬ 
vision techniques he adopts (for 
records) the unusual formula of using 
his band only as a backdrop for a 
number of featured vocalists. The re¬ 
sult is a pleasantly varied record, 
though one which will have its strong- 

REPLACEMENT LONG LIFE CARTRIDGES 

Acos 90 Series — a family of pick-up cartridges 
covering ail the main types needed today, each , 
fitted with Diamond Stylus at no extra cost. W 

6P911 MONO CRYSTAL Stereo Compatible .. $5.95 3l 
GP91-2 HIGH OUTPUT MONO CRYSTAL Stereo 

Compatible.$5.95 
GP92 MONO CERAMIC Stereo Compatible .. $6.55 
GP93 STEREO CRYSTAL. $7.55 
GP94 i STEREO CERAMIC.$7.95 fi«ed with 

GP94-5 STEREO CERAMIC FOR TRANSISTOR stSus at no extra cost 
AMPLIFIERS.$8.95 

TECHNICAL DATA SHEETS SENT FREE ON REQUEST 

Sole Australian Agents: 

AMPLION (A’S PTY.ITD. 
29 Majors Bay Rd.. Concord, . 

Sydney, N.SW. Phone 731227 
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Now 
The Most Complete Model 

X-360! 
^Magnetic Brake: Developed to bring 

the tape to an immediate stop in a split 
second, without making it saggy or too 
taut. 

# Automatic Volume Control (Comput 
-O- matic): Developed to automatically 
adjust the sound level for perfect high 
fidelity recording. The operator is relieved 
of the burden to manipulate the volume 
control watching the VU meters, as the 
occasion warrants. 

0 Automatic Dust Minder: Developed to 
indicate the dust deposits on the heads. 
Such deposits account for 90% of the 
failures in most tape recorders. Clean 
the heads as dictated by the indication 
of the lamp. 

BThroa Speed Motor For Capstan 
Drive: Developed 3 tape speeds {7-H, 
3-k and 1-^ ips), which can be deter¬ 
mined by the electrical selection of the 
motor speed. The 15 ips tape speed is 
made possible by the capstan and pinch 
wheel unit. 

#Cross Field Head: Developed to permit 
low tape speeds with amazing frequency 
response and perfect high fidelity re¬ 
cording. 

B4 track stereo/monaural recording 
and playback 

#60 watt solid state amplifier 
# Automatic continuous reverse (Re¬ 

verse -O- matic} 

X-360D tape deck is also available. 

There are others too, all making for perfec¬ 
tion in sounds for your maximum enjoy¬ 
ment. 

0 AKAI* 
AKAI ELECTRIC CO^ LTD. 
HiGASHlKOJlYACHO OHTA-KU TOKYO JAPAN 

N S.W.iMagnecord Australasia Pty., Ltd.210 Clarence St. Sydney CANBERRA AND A.C.T.: Homecrafts. Petrie St, Civic Centre 
VICTORIA: Magnecord Sales & Service. 146 Burwood RD, Hawthorn 3122 QUEENSLAND: Magnecord Sales A Service 399 Montague 
Bd., West End; Brisbane^ S.A.: Magnecord Sales & Service. 8 Arthur St., Unley W.A: Magnecord Sales & Service 579 Murray 
St, Perth 
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est appeal to those who seemingly 
never tire of particular hymns: The 
Old Rugged Cross — Rock Of Ages 
—• How Great Thou Art — Faith Of 
Our Fathers — Sweet Hour Of Prayer 
— Softly And Tenderly — In The 
Garden — What A Friend We Have 
In Jesus I Love To Teil The Story 
— Abide With Me Holy, Holy. 
Holy —• Nearer My God To Thee. 

Rather like a TV presentation-with- 
om the video! (W.N.W,) 

TAKE-OVER BID. Presented by the 
Salvation Army Youth Depart¬ 
ment. Lyrics, Capt. John Gowans; 
music by Capt. John Larsson. An 
original cast album. Stereo, Festi¬ 
val SFL«933,202. Also in mono. 
Interest; Salvation Army musical. 
Performance: Non-professional. 
Quality; Good. 
Stereo: Normal. 

“Take-over Bid” received news co¬ 
verage when it was presented, some 
time ago, in Sydney’s super-anniiated 
Tivoli Theatre by Salvationists, for 
Salvationists. Written by two S.A. 
captains, its theme is the alleged dis¬ 
satisfaction of youth with the old 

army methods and their determination 
to run things their way. I didn’t see 
the performance but gather that it all 
ended happily enough, musical style, 
with each group seein^t the other’s point 
of view and expressing their willing¬ 
ness to get on with the job. 

‘‘Take-over Bid” carries the stamp 
of a modern musical and my impres¬ 
sion is that the two captains have 
done an impressive job with lyrics, 
music and script. Unfortunately, how¬ 
ever, the contrast is just too great 
between the amateur cast and their 
professional counterparts, against 
which they must be judged. The 
spoken lines are forced and unnatural, 
the soloists are not equal to the de¬ 
mands of close recording and even the 
brass is more exuberant than precise. 
As a memento of an occasion, the re¬ 
cording will command its own special 
audience but I doubt that it will have 
much appeal outside Salvation Army 
circles. At least, not until it has the 
benefit of production by a more pro¬ 
fessional company. 

Taped by Hal Saunders in the Sal¬ 
vation Army Temple, in Dulwich Hill, 
Sydney, the recording itself is good. 
(W.N.W.). 

Instrumental, Vocal and Humour 
SUITE ESPANOLA. (Albeniz) New 

Philharmonla Orchestra conducted 
by Rafael Fmhbeck de Burgos. 
Decca (E.M.l.) Stereo SXL 6355. 
Available In Mono. 
Interest: Spanish light music. 
Performance: Ravishing. 
Quality: Outstanding. 
Stereo: Wide and smooth. 

Albeniz wrote only piano music, but 
his music has a peculiar quality in that 
u always seems to gain something from 
a competent orchestration—as witness 
his ’Tberia” suite and such items as 
his “Tango in D.” This suite is no 
exception, and I suggest that anybody 
who has a liking for the original piano 
work will enjoy this arrangement at 
least as much, if not more. The 
anangements here are by the conduct¬ 
or himself, one of the leading inter- 
preiers of Spanish music today. Read¬ 
ers of these columns may remember 
a review of Spanish music by the same 
conductor/orchestra combination last 
year, in which I wrote in very warm 
terms. 

In this arrangement, the conductor 
has omitted the piece entitled “Cuba” 
and substituted the very beautiful 
“Cordoba” from the same composer’s 
“Cantos de Espana.” Personally, I en¬ 
tirely agree with this move, since not 
only do I find the “Cuba” movement 
the least attractive of the suite, but it 
is also an outsider, in that all the 
other pieces represent districts of Spain 
itself. 

In consequenc2 of the aforemention¬ 
ed disc of last year, ! expected great 
things from this one, and I was not 
in the least disappointed. In fact, I can 
say categorically that the music is 
sheer delight from start to finish for 
anybody with a liking for Spanish 
style music. I personally now regard 
the New Philhannonia Orchestra as 
one of the world’s best, and their per¬ 
formance here I can only describe as 
ravishing. The recording by Decca is 
of the highest possible quality. (H.A.T.) 

INVn’ATION TO THE WALTZ. The 
Boumemotith Symphony Orches¬ 
tra conducted by Walter Snss- 
kind. Stereo, EMI Studio 2, 
SCXO-7863. 
interest: Traditional favourite 
waltzes. 
Performance: Very good. 
Quality; Excellent. 
Stereo: Nicely spread. 

This recording has all the quality, 
the sparkle and the zest to warrant 
featuring it as loudly as you like but, 
in the mood that it caught me, relax¬ 
ing one evening in front of the fire, I 
was quite happy to let it play along 
at modest level for the full 45 minutes. 
Heaven alone knows how many times 
these waltzes have been played and re¬ 
played, but they're still pleasant listen¬ 
ing when you’re in the mood: Voices 
Of Spring (Johann Strauss) — Invita¬ 
tion To The Dance (Weber) —- The 
Skaters (Waldteufel) ■— Music Of The 
Spheres (Josef Strauss) — Waltz 
from “Eugene Onegin” (Tchaikovsky) 
— Waltz From “The Masquerade” 
(Khachaturian) — Waltz From “The 
Merry Widow” (Lehar). 

Recorded in the Winter Gardens, 
Bournemouth, the sound is clean and 
nicely spread. A good record if you 
have a .spot for it. (W.N.W.), 

ilr ★ ^ 

SEMPRINI PLAYS GOLDEN MELO- 
DIES OF TCHAIKOWSKY, with 
the New Abbey Light Symphony 
Orchestra conducted by Vilem 
Tausky. Sfiidio 2 Stereo (E.MJ.) 
TWO 198. 
Interest: Need you ask? 
Performance: Pleasant enough. 
Quality: Typically excellent. 
Stereo: Widely spread. 

Semprini is a specialist jn the type 
of light confection offered here, having 
been concerned with it as long as I 
can remember. For the past eleven 
years he has had his own program on 
B.B.C. radio under the title “Semprini 
Serenade” and ! am sure it is because 

of the popularity of this program that 
E.M.L have issued three discs featuring 
Semprini on their Studio 2 label, each 
within a few months of the other. 
Semprini knows the type of music that 
listeners to his program appreciate, but 
of course this does not apply to 
everybody. 

All I can say is, if you like this 
kind of light fare, the selection will 
have automatic appeal, being some of 
Tchaikowsky’s most popular melodies: 
Waltz from “Swan Lake” —• Troika — 
Chants sans Paroles — Waltz from 
“Serenade for Strings in C for String 
Orchestra” — Nocturne Andante 

AUDIO SALES 
33 MARLBOROUGH ROAD. 
HOMEBUSH. N.S.W. 2140. 

The new "Saraband" player 
qives you genuine fidelity with 
compactness, simplicity and 
reliability. 

Completely Australian made and 
backed by service. 

If you want to hear your records 
at their very best you need 
M.B.H. quality. 

SEND TODAY FOR YOUR 
'SARABAND' BOOKLET 

TECHNICIAN 
Tape Recorders 

We have a position of interest 
and variety for a senior tech¬ 
nician in our service depart¬ 
ment, His duties will be to 
service the full range of Akai 
recorders and associated Hi- 
Fi audio equipment. 
This is a permanent position 
with a rapidly growing organi¬ 
sation. 

Telephone: Mr Mackison, 
61-9881 

km AUSTRALIA PTY. LTD. 
276 CASTLEREAGH STREET. 

SYDNEY. 
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a precision built, Australian turntable with belt drive 
Superiority of the belt drive principle in turntable design 
is now firmly established; world wide trends are to belt 
driven turntables. 
With a wow and flutter figure of less than 0.04% the 
new SILCRON two speed turntable has been designed 
to completely satisfy the requirements of Australian 
music lovers and audio enthusiasts. Every desirable 
feature has been incorporated in the advanced design 
of this virtually silent precision-engineered unit. 
Speeds are 33 1/3 and 45 r.p.m.; absolute speed 
accuracy is assured by use of a completely sealed 12 
pole synchronous motor. A unique speed change 
mechanism (patents pending) permits alteration of 
speeds in less than one second. 
Belt driven around its perimeter, the actual turntable 
platter is cast aluminium, machined to fine tolerances 

and dynamically balanced. It’s a full 12" In diameter 
so that records are completely supported. To reduce 
dust attraction by static charges an anti-static mat Is 
supplied instead of an ordinary rubber mat without 
extra cost. 
When operating there are only three moving parts — 
the rotor, the drive belt and the platter; reliability is 
assured. Mounting the unit is simplicity itself — a 
template is provided for the cut-out and depth below 
the motor board can be as little as — maximum 
height above is 2". 
See the new SILCRON turntable at selected audio 
stores everywhere. Enquiries for supplies or for the 
name of your nearest SILCRON stockist should be 
directed to the Simon Gray office or representative 
in your state. 

Australian National Distributors: 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. Tel. 58 1422 

Head Office; 28 Elizabeth St,, Melbourne, Vic, Tel, 63 8101* Si.: Eilco Sales Ply. Lld„ 7-9 Osmond Terrace, Norwood, S,A. Tel. 63 4844 

Sydney Office; 22 Ridge St,, North Sydney, N,S,W, Tei,929 6816 Tas,: K. W. McCulloch Pty. Ltd,, 57 George street, Launceston. Tel, 2 6322 

Canberra Office; 31-33 London Circuit, Canberra City, A,C,T, 613-615 Wellington street, Perth, Tel, 21 7861 

Tel, 49 6050 
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TRANSISTORISED MASTER DISCO CONSOLE 
THE ULTIMATE IN SOUND BROADCAST. 

Secure your FREE,COLOURED CATALOGUE of our products & services. 

FOR PRESTIGE SOUND SEE CLAYBRIDGE SOUND 

163 CLAYTON RD. CLAYTON VIC. 3168 OR RING 544 6171 

(CNR. DANDENONG RD.) (ALL HOURS) 

Cantabile from Quartet No. 1, Op. 11 
— Waltz from “Sleeping Beauty” — 
Trepak from “The Nutcracker”—Bar¬ 
carolle — Chanson Triste, Op. 40 — 
Concerto No. 2 in G minor, second 
movement — None But the Lonely 
Heart. 

The New Abbey Light Symphony 
Orchestra is new to me, but I was 
very impressed with the standard of 
their playing, in particular the string 
tone. The sound quality is of high 
standard, as is common with all the 
other diiscs on this label I have heard. 
(H.A.T.). 

★ ★ ★ 
LEISE KLINGT DIE BALALAIKA 

(Softly plays the Balalaika), The 
Nowgorod National Ensemble. 
Decca (E.M.I,) Stereo SKLA 7469. 
Interest: Rusian folk music. 
Performance: Very competent. 
Quality: High standard. 
Stereo: Well spread. 

Although issued under the Decca 
label, this disc appears to have been 
originally recorded and marketed in 
Germany, since all the sleeve infor¬ 
mation is in German. Despite the title, 
the balalaika does not play a major 
role in the presentation, a single in¬ 
strument of this type being used to give 
atmosphere. In general, this is a fair¬ 
ly normal light orchestra. The sub¬ 
title says the songs are played and 
sung, but in fact the male choir, which 
contributes only minimally in a few 
tracks, hums the tunes. The orchestral 
playing is of a high standard through¬ 
out. 

The material consists of Russian folk 
tunes, beginning with a set of varia¬ 
tions on the well-known “Black Eyes.” 
The other tunes may not be as well 
known, but they are the typical, slightly 
melancholy, minor-dominated melodies 
of the Slav races. The titles are (my 
translations): Black Eyes — Beloved 
Anuschka — Sonja, Sonja, Dance with 
Me — Petruschka — Old Moscow 
— Come Back, Maruschka — Softly 
Sounds the Balalaika — Ninotschka 
—Old Russia—^The Surging Boat— 
Moonshine over the Volga — Cossacks. 
The disc is pleasing enough of its type, 
and if you have a particular liking ror 
this type of music it is worth hearing. 
However, to my mind the disc by the 
London Balalaika Ensemble reviewed 
last month has much more appeal. 
(H.A.T.). 

★ ★ ★ 
THE FIREBIRD. Russian orchestral 

favourites, played by the London 
Symphony Orchesh'a, conducted 
bv Leopold Stokowski. Decca 
(E.iVI.1.) Stereo PFS 4139. 
Interest: See title. 
Performance: Brilliant. 
Quality: Excellent. 
Stereo: Good spread. 

Stravinsky’s first great success has al¬ 
ways remained a firm favourite among 
concert goers in its suite form as pre¬ 
sented here. Listening to it now, it is 
hard to realise that at one time this 
music was considered avante garde. 
Certainly there are some passages of 
sheer orchestral savagery, but such dis¬ 
sonances as there are never disturbing 
in theilr context. And if anybody is 
bold enough to suggest that Stravinsky 
is not a melodist, then he has never 
heard the “Dance of the Princess” and 
the “Lullaby” from this suite. 

In this recording, the combination 
of Stokowski and the London Sym¬ 

phony Orchestra is so successful that 
I doubt w'hether even the most severe 
critic is likely to carp. Personally, I 
enjoyed every second of this fine per¬ 
formance. The more tender sections are 
lovingly phrased, and the fireworks 
really fly in the “Dance Infernal of 
King Kastchei.” If you still need a 
“Firebird” recording for your collec¬ 
tion, look at this one. 

In addition to the major work, there 
is an absolutely hair-raising perfor¬ 
mance of Mussorgsky’s “Night on Bare 
Mountain” and a lush rendering of 
Tchaikowsky’s “Marche Slav.” Stokow¬ 
ski recounts how he examined Mus¬ 
sorgsky’s oitiginal sketches and as a 
result decided to make certain changes 
and additions to the Rimsky-Korsakoff 
version which is usually played. I can 
vouch for the effectiveness of these 
modifications, but don’t play this just 
before going to bed if you are subject 
to nightmares. It’s grim. The effect is 
heightened by Decca’s brilliantly 
realistic recording in their Phase 4 
system. Highly reconumended (H.A.T.). 

★ ★ ★ 
COOL WATER and other songs of 

the West. The Melachrino Strangs. 
Camden (RCA) Stereo CAS-2204. 
Interest: Western evergreens. 
Performance: Good standard. 
Quality: Very good. 
Stereo: Normal 

The Melachrino Strings are as pleas¬ 
ing to hear as any other group of the 
“singing strings” type that I know, and 
I agree with the message splashed in 
large black type across file back of the 
sleeve — “A wonderful collection of 
your favourite Western songs.” The 

particular selection here does include 
most of my favourite songs of this 
type, as it happens, and I am sure I 
am not alone in tWs: Cool Water — 
Riders in the Sky — Tumbling 
Tumbleweeds — Big D — Wagon 
Wheels — Red River Valley — Home 
on the Range — Empty Saddles — San 
Francisco — The Last Round Up. 
However, I would point out that these 
are songs, and there is no vocal pro¬ 
vided in any of them. I have a personal 
prdference for tunes of this type to 
be sung by a good male voice, other¬ 
wise for me the effect is rather like 
crackers without cheese. The flavour is 
missing. 

Apart from this quibble, I can find 
nothing to complain about. The or¬ 
chestra plays well, the arrangements 
are good^ with the right type of sound 
effects and the sound is of excellent 
quality. (H.A.T.) 

★ ★ ★ 
LEGEND OF THE GLASS MOUN¬ 

TAIN. Ron Goodwin and his Or¬ 
chestra. Studio 2 Stereo (E.M.I.) 
SCXO 7886. 
Interest: Film classics. 
Performance: Rather robust, but 
generally fine. 
Quality: First class. 
Stereo: Good spread. 

Ron Goodwin holds a pre-eminent 
place in British cinema music, for not 
only has he composed the music for 
many recent British films, including 
such epics as “Those Magnificent Men 
in Their Flying Machines” and “633 
Squadron” but I believe he has had 
a long experience on the performing 
side of film soundtrack music. He is 
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NEW from QUAD 
SOLID STATE 

303 POWER AMPLIFIER AND 
33 CONTROL UNIT 

QUAD has Introduced two new 
models, the SOLID STATE Quad 

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. 

aUAD 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. 

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.) 
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therefore on very familiar grofund with 
the material included here, consisting 
entirely of film mu8ic> and mainly of 
the qua8i«cla88ical Interludes composed 
especially from films with a musical 
theme: Legend of the Glass Mountain 
— The Dream of Olwen Inter¬ 
mezzo from ‘‘Escape to Happiness** — 
Theme from “The Way to the Stars**--* 
Warsaw Concerto — Spitfire Prelude 
and Fugue Theme from “Limelight** 
—Tara Theme—18th Variation from 
Rhapsody on a Theme of Paganini 
(Rachmaninoffi Theme from 
“Moulin Rouge” — Cornish Rhapsody. 
Anybody Interested in film music will 
certainly know all these pieces, so it 
is unnecessary to enlarge on diem. 

The orchestra has a fine full-bodied 
sound, but as in previous discs from 
this combination I feel a certain lack 
of sensitivity, a too robust treatment 
of passages which require a rather 
more delicate touch. Apart from such 
slight lapses, there is nothing else to 
fault, and for the most part the per¬ 
formance is entirely satisfactory. It is 
noteworthy that for the second time 
within a few weeks a complete per¬ 
formance of the “Warsaw Concerto” is 
provided, the other being in the Leon¬ 
ard Pennarlo disc reviewed below. 
(H.A.T.) 

ik "k if 

CLASSICAL GAS. Hugo Winterhalter 
and hie Orchestra, with Eddie 
Heywood at the Plano. C.BiL 
(Australian Record Company) 
^ereo SBP43362S, 
Interest: Current hits. 
Performance: Smooth and relaxed. 
Quality: Excellent. 
Stereo: Normal. 

Hugo Winterhalter usee a large 
orchestra with a 20-membef string 
section so that one is not surprised to 
find the string tone dominating these 
tracks. Thiia is a flrst-olass band of 
musicians, playing excellent arrange¬ 
ments of popular tunes, and the per¬ 
formance 18 as smooth and relaxed as 
one could wish. Eddie Hey wood’s piano 
contributions also show a high standard 
of musiciatrship. The selection comr 
prises: Classical Gas — For Love of 
Ivy — MacArthur Park — Love 
Theme from “Romeo and JuMet” film 
— Theme from “Elvira Madigan** — 
Glad for You, Sad for Me — Land 
of Dreams — Rosemary’s Baby •— 
Love is Blue — Winds in Autumn — 
Harlem Blues Theme for Margaret. 
An ideal disc for an hour’s quiet 
relaxation. (H.A.T.) 

k if if 
THE BEST OF LEONARD PEN- 

NARIO, Leonard Pennarlo, piano, 
with various i^chestras and con- i 
ductors. Capitol (E.M.L) Stereo 
SP 8675, 
Interest: Light classics. 
Performance: TVplcally 

“schmaltzy.** 
Quality; Good. 
Stereo: Normal. 

Leonard Pennarlo may not be every-, 
body’s idea of a brilliant pianist, but | 
there is no denying the sheer charm i 
in his playing, especially In the type 
of romantic fare presented here: Hun¬ 
garian Rhapsody No. 2 (Liszt — 
Adagio from “Moonlight Sonata*’ (Beet¬ 
hoven) — Rustle of Spring (Sinding)—: 
Warsaw Concerto (Addinsell) — First! 
Movement from Piano Concerto No.* 2 ' 
(Rachmanittofi) Rhapsody in Blue 
(Gershwin). To the listener of light 
classics to which this disc is directed, i 



this selection will have automatic 
appeal* It is good to have the full 
performance of Addinsell’s “Warsaw 
Concerto” for a change, since this piece 
usually suffers the fate of being trun¬ 
cated 'into “Theme from.” The “Rhap¬ 
sody in Blue” is also presented com¬ 
plete. If you like the program and 
the style of the artist, you need have 
no worries about either the perform¬ 
ances or the sound quality. (H.A.T.) 

THE PRIME OF JEAN 
BRODIE, The music from the 
soimd track of the film. Words 
and music by Rod McKuen. 20th 
Century-Fox Records (Festival) 
Stereo STL-933,243. Available in 
Mono, 
Interest: Film music. 
Performance: Very pleasing. 
Quality: Excellent. 
Stereo: Good spread. 
Folk siinger Rod MoKuen has 

written a most attractive score for this 
British made film featuring an uncon¬ 
ventional schoolmiarm in the Edinburigh 
of the 1930s. His songs have always 
had a lyrical quality, but he (has sur¬ 
passed himsel'f in the attractive melo- 
diies composed for the film. The main 
theme turns up in various guises, under 
the title “Edinburgh Morning” first, 
then as “Jean,” with and without 
vocals, and as “End Title.” However, 
it is such an appealing melody that it 
can stand this kind of repetlition. Other 
titles are: Jenny’s Theme — Flanders 
Field—Winter Like My life is Passing 
—Bend Down and Touch Me—^The 
Ivy That Clings to the Wall — The 
Other Tango — Somebody’s Crying — 
Lloyd’s Room—Outaide with the Brodie 
Set — The Favourite Sweet of Liittle 
Princess Margaret Rose—^A Red, Red 
Rose—Goodbye Jennie. 

This music has such wide appeal 
that when the disc was played in my 
listening studio, thei*e was the unusual 
spectacle of “square oldies” and “swing¬ 
ing teens” sitting quietly together lis¬ 
tening right through both sides with 

i only approving comments — a rare 
I event in my household. The sound 
I quality is excellent except for slight 

distortiion towards the ends of both 
1 sides, where the grooves run very close 

to the label (H.A.T.) 
* ★ ★ ★ 
ORIGINAL “GUITAR BOGGY.” 

I Arthur “Guitar Boogy” Smith. 
Calendar (Festival) Stereo SR66- 
9,579. 

Lively performance with swinging 
I guitar and well played orchestral back¬ 
ing. A good party record. The 12 
tracks include: Guitar Boogy — Pan- 

i handle Rag — Three-way Boogie — 
Guitar Polka — Third Man Theme —~ 

^ Fm Confessin’. Good sound and stereo, 
jand good value at $2.95. (H.A.T.) 

★ ★ 
ENTREMONT PLAYS THE CHOPIN 

WALTZES. PhUippe Entremont, 
piano, C.B.S. (Australian Record 
Company) Stereo SBR 233302. 
Interest: As per title. 
Performance: Brilliant style. 
Quality: Very good. 
Stereo: Not significant. 

The playing of Entremont seems to 
me to be more noteworthy for its 
brilliance and dash than for its lyrical 
qualities. , Thus, he plays brilliantly 
through the faster passages of these 
Waltzes, but I personally like the slower 
massages to sound just a little more 

lovingly phrased, with just light touches 
of rubato. Entremont seems to be a 
trifle impatient to get through the 
slower parts, to plunge again into the 
sections where he can display the full 
powers of his finger technique again. 

There is certainly plenty to admire 
in this performance. The touches of 
individuality make one respect Entre- 
mont’s musicianship—-for example, he 
manages to suggest an internal melody 
in the downward runs of the C sharp 
minor waltz—but it is not the per¬ 
formance of the Chopin wtaitzes I 
would choose for my permanent col¬ 
lection. However, I do not doubt that 
many people would prefer this 
approach to Chopin rather than the 
more schmaltzy performances which 
appeal to me. The best I can suggest is, 
if you are looking for a disc of the 
Chopin waltzes, try to get your dealer 
to play a few tracks for you, if you 
think Entremont’s style is the one 
which would please you. I suggest you 
also try to hear the Rubensteiin version 
on an RCA disc at the same time, for 
a comparison. (H.A.T.) 

★ ★ ★ 
EVOLUTION . . .1 Gene Bertoneini, 

guitar with orchestra. Festival 
steieo SFL-933,186. Available in 
Mono. 
Interest: Current hits. 
Performance: In total-excellent. 
Quality: Good standard. 
Stereo: Well spread. 

I can’t claim to be well acquainted 
with the previous work of Gene 
Bertoncini, and despite the effusive 
sleeve note, I was not more than 
moderately impressed by his playing 

here. However, the work of the orches¬ 
tra and arranger are outstanding, and 
for their contribution alone the disc 
is well worth ihaving. Perhaps this is 
not surprising when one sees the per¬ 
sonnel involved: Buoky Piazarelli and 
Ralph Casale on rhythm guitar; A1 
Casamenti, electric gditar; Bobby 
Rosengarden, Jack Jennings and Phil 
Kraus, percussion; Dick Hym;an and 
Paul Griiffln, organ — and others of 
equal standing. Perhaps this kind of 
support made Bertoncini unduly 
modest, since he sounds rather too 
reticent for a lead guitarist in some 
tracks. However, the overall result is 
excellent—a most entertaining program 
of currently popular tunes. 

The selection consists of: Elenorer— 
Gia’s Theme — Little Green Apples — 
You Are a Story—The Heather on the 
Hill — Chuva — One, Two, Three — I 
Say a Little Prayer—Mrs Robinson— 
Soon It’s Gonna Rain—^Here, There 
and Everywherex-^Hey Jude. The disc 
was originally a Stereo Dimension re¬ 
cording, a label I have not previously 
encountered. The sound and stereo are 
both of excellent standard. (H.A.T.) 

^ ^ 

THE ART OF MANITAS DE 
PLATA. World Record Club 
Stereo, S/4522. 
Interest: Flamenco. 
Performance: Brilliant but super¬ 
ficial. 
Quality: Good. 
Stereo: Normal. 

The nimble fingers of the popular 
flamenco guitarist Manitas de Plata are 
used to very good effect in his recital, 
delivering traditional flamenco styles in 
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SINE-WAVE / SQUARE WAVE AND COMPLEX 

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% + 2Hz 
20-200,OOOHz;level constant withln±0.5dB below 
100kHz: Output 5 V rms below 100kHz 
20-20,OOOHz; Output 10 Vp-p 
Above 5,000Hz combined with line frequency 
Amplitude ratio 4 : 1 (low to high) ;Output lOVp-p 

AUDIO SIGNAL GENERATOR WITH METERED 
OUTPUT AND FREQUENCY METER 

FROM ALL GOOD TRADE HOUSES 
WHOLESALE ENQUIRIES ONLY TO 

SOLE AUSTRALIAN REPRESENTATIVES; 

ASTRONICS AUSTRALASIA PTY. LTD., 
ALL STATES. 

LAG - 66 
Top quality Leader Unit. 
Specifications: 
Generator F_raquencv Metej: 
Frequency Range 11 to 110,000Hz Range 

in 4 bands 
Output Voltage 600 Ohms: 0- IV Input impedance 

in 6 ranges 
10k Ohms: 0-10V Accuracy 
in 2 ranges 

Distortion Less than 0.3%, 
20 to 20,OOOHz 

10 to 110,000Hz 
in 4 ranges 
200,000 Ohms, 
approx. 
+ 1.5%, fu11 scale 
10 to 11,OOOHz 

the qidcksilver fashion for whidh he 
is noted. Those fairly new to flamenco 
are sure to be greatly impressed by 
this performance, as I have already 
noted from my own circle of acquaint¬ 
ances. However, more experienced fla¬ 
menco enthusiasts may find it rather 
on the superficial side, since the brand 
of flamenco presented is of the kind 
designed to please tourists and tele¬ 
vision audiences. 

The selection comprises: Soleares— 
El No-No — Por Alegrias — Danse de 
Manitas — Una Tarentes — Guittarra 
de Camargue —- Rumbas Gitanas — 
Bulerias — Ay Que Te Quiero — Cas- 
tagna — Rumba D’Espana. As an in¬ 
troduction to flamenco, this has much 
to recommend it, as the skill of the 
artist is outstanding, and the music is 
attractive and tuneful. World Record 
Club has issued this disc at the special 
price of $l95. (H.A.T.) 

★ ★ ★ 
BACK IN TOWN. The Kingston Trio. 

World Record Club Stereo S/4473 
Interest: “Live” performance. 
Performance: Very enjoyable. 
Quality: Mostly fine, but slight 

defects. 
Stereo: Normal. 

The “Clown Princes” of the folk 
movement are here again recorded at 
the Hungry i restaurant in San Fran¬ 
cisco. The disc of their first appear¬ 
ance there was released by World 
Record Club last year. I enjoyed this 
performance much more than I did 
their first appearance at the Hungry i, 
and I believe they did too, since the 
audience does not laugh moronically 
in all the wrong places as they did 
before, and the Trio sounds happier 
and more relaxed. I thought the mater¬ 
ial was better here too. This comprises: 
Georgia Stockade — Ann — Ah, Woe, 
Ah, Me — Walkin’ This Road to 
Town — World I Used to Know — 
Salty Dog — Let’s Get Together — 
Isle in the Water — Farewell Captain 
— Tom Dooley — Three “Them” 
Poems of Mason Williams — So Hi. 

There is a goodly amount of 
rollicking humour in this perfor¬ 
mance, which is spiced with the usual 
witty comments one expects of the 
Trio, as well as some more serious 
folk fare. I liked it tremendously, and 
I believe this will prove to be a very 
popular release. Although the recording 
engineer must have been subjected to 
the usual difficulties of recordnig a live 
performance, the sound is clean and 
bright for most of the time, the only 
defect being what appears to be a 
faulty microphone used by one of the 
Trio from time to time. However, 
the effects of this are not too serious. 
(H.A.T.) 

★ ★ 
AUSTRIAN FOLK SONGS. The 

yienna Boys’ Choir. Columbia 
Worldwide Series (E.M.I.) Stereo 
SCXO 6274. 
Interest: As per title. 
Performance: World’s best. 
Quality: Good standard. 
Stereo: Welt spread. 

In their Worldwide Series, dealing 
with music of many lands, Columbia 
have already dealt with Germany, in a 
disc featuring various types of folk and 
cafe music. Now that it is the turn 
of Austria, whose culture and music | 
are so similar to that of Germany, the 
producer was faced with something of 
a dilemma. By a flash of inspiration 
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he has hit on the idea of presenting 
a whole program by the Vienna Boys’ 
Choir. Not only is this quite different 
in concept from the German disc, but 
the material did not have to be newly 
recorded, since there are literally 
dozens of discs from which to choose 
the contents for this issue. Further¬ 
more, the choir with its 400 years of 
singing tradition, is as essentially 
Austrian as a Strauss waltz. 

Needless to say the singing is 
absolutely first class, and the material 
selected is pleasing all the way through 
the generous 22 tracks included. The 
titles are loo numerous to give in full 
but here are some of the better known 
ones: Zwa Sterndl — Komm Lieber 
Mai (Mozart) — Heidenroslein 
(Werner) — Gruss (Mendelssohn) — 
Maiglockchen and die Blumelein (Men¬ 
delssohn) — Fruhling (Mozart) — 
Andreas Hofer — Leise Zieht Durch 
Mein Gemut (Mendelssohn) — Schon 
Blumlein (Schumann) — Schlafe Mein 
Prinzchen, Schlaf Bin. Many of the 
other titles are simple folk melodies 
and I doubt whether these will be 
familiar to Australian buyers. A 
strange omission is anything by 
Schubert, pi^obably one of the most 
famous of former choirboys. Even the 
“Heidenroslein” is presented in the 
Werner version instead of the better 
known Schubert one, (H.A.T.) 

★ ★ ★ 

ROLF HARRIS LIVE AT THE 
TALK OF THE TOWN. 
Columbia (E.M.I.) Stereo SCXO 
6313. 
Interest: Nightclub act. 
Performance: Slightly blue, but 
good fun. 
Quality: Good standard. 
Stereo: Hardly noticeable. 

Those who know Rolf Harris only 
from his performances for the strait¬ 
laced B.B.C. may be surprised by his 
performance on this disc, where he 
reveals another side to his nature by 
telling blue jokes and sprinkling his 
dialogue liberally with what is known 
as the “great Australian adjective,” Of 
course, he is relieved of B.B.C. restric¬ 
tion here, for he is performing before 
a night club audience in London’s Talk 
of the Town, Some of the material 
is familiar, including “Jake the Peg” 
and “If I Were a Rich Man,” which 
he has already recorded. Apart 
from this, the material is fairly straight¬ 
forward but enlivened throughout by 
Rolf’s breezy humour. The highlight of 
the act for me was his account of the 
various translations to which his “Tie 
Me Kangaroo Down” has been sub¬ 
jected, many having no relationship, 
some of them having distinctly different 
meanings from the original. The trans¬ 
lation into “American Hill-BiUy” is 
brilliantly treated by Rolf, with ap¬ 
propriate sound effects. 

Here is the full list of track titles: 
Jake the Peg — Hey What D’You Say 
—Lad-Di-Dah —Side by Side — If I 
Were a Rich Man—^Tie Me Kangaroo 
Down, Sport, with variations — Gypsy 
— Moon River — Let the Rest of the 
World Go By — London Town. For 
“Moon River,” Rolf uses the miniature 
stylus organ which created so much 
interest when he used it on television. 
To sum up, excellent entertainment, but 
not for the very young or those who 
find blue jokes and swear words 
objectionable. (H.A.T.) 

VM A LONELY WANDERER. Slim 
Whitman I & R (Festival) Mono 
only, IRL-32,680. 
Interest: Popular C & W singer. 
Performance: Typically pleasant. 
Quality: Good mono sound. 

I believe this is the eleventh in the 
current set of re-issues of earlier Slim 
Whitman discs, probably dating from 
five to 10 years ago. Slim is always 
good to hear, being one of the most 
accomplished of C & W singers, and 
certainly one of the most popular. The 
trouble is, what can one say about the 
eleventh disc within a few months 
without repeating oneself. If you are 
already a Slim Whitman fan, you will 
need no urging if the selection appeals: 
Prisoner’s Song—Lonely Wanderer— 
What Kind of God—Cryin* for the 
Moon—^Tell Me—^You’ve Got Warm 
Lips—Backward, Turn Backward—In 
a Hundred Year or More—^My Love 
is Growing Stale—Since You’ve Gone 
—^Round up in Glory—'Ride Away. 

On the other hand, if you are a 
newcomer to the C & W field, I am 
sure you will not fail to enjoy Slim’s 
pleasant light baritone, with its fre¬ 
quent excursions to the falsetto region. 
The mono only sound is not notice¬ 
ably inferior to present day discs. 
(H,A.T.) ★ ★ ★ 
J. J. J. J. and J. Four Jacks and a 

Jill. RCA Victor Stereo LSP.4103. 
Interest: Folk group. 
Performance: Pleasing style. 
Quality: Very good. 
Stereo: Good spread. 

The five members of this ^oup must 
be counting the recent retirement of 
The Seekers as a major blessing, since 
they are just about tailor-made to fill 

the gap. They, too, sing pleasantly 
harmonised ballads of the modem folk 
type, with the girl member dominating 
the vocals, while the male members 
provide a pleasant harmonic back¬ 
ground. However, Glenys Harding has 
a slightly more husky and intimate 
sounding voice than Judy Durham’s 
clear, forthright one. 

Their program material is pleasantly 
unhackneyed, slightly whimsical, and 
tuneful throughout. As such it should 
appeal to former Seekers fans. The 
titles are: Hey, Mister—Mama Come 
Home — Click Song — Thru Little 
Billy’s Window-—Three Little Bears— 
Butchers and Bakers—Huckleberry 
Ferry Land—Sad Little Pigeon—Pata 
—Freckle Face—Bread and Butter. 1 
hesitate to suggest that they will 
achieve the phenomenal success of the 
Seekers, but I do predict that we shall 
be hearing quite a lot of this group in 
the next year or two. (H.A.T.) 

CORRECTION 
JUNE 1969 ISSUE 

The A.D.C. cartridge prices quoted in the 
J. H. Reproducers advertisement were in¬ 
correctly shown. They should have read: 

A. D. C. 770 .$22.50 
A. D. C. 660 .$35.00 

LP. RECORDS WANTED 
Any quantity. Highest prices paid. 
Will cal! with cash within 30 minutes. 

CASTLES RECORDS 
323 Church Street, Parramatta 
635-8621 after hours 86-1422 
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Introducing the 

new 
Stereo 30 Plus 

trebJe vplum® 

TV»NfiRi» • 

The Stereo 30 was introduced at the 1964 London Audio Fair. 
Five years later over 40,000 Stereo 30 amplifiers have been sold and 
it has established records, for popularity, reliability, and outstanding 
performance. 
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: — 

The use of two turntables and pickups, selection between the 
two being made by the input switch on the front panel. 
The use of stereo headphones for personal listening as an 
alternative to loudspeakers. 

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. 
Also see and hear the other famous Leak units. 
Sandwich speaker system MK 11. Mini-sandwich speaker system. 
Stereo 70 amplifier. Teak cases available as opptional extras. 

$198 
RETAIL 

NETT 

L.E AK 
H.J.LEAKCAUST) PTY LTD. 
RO. BOX 14 
FRENCH’S FOREST, N.S.W. 2086 
PHONE 94 4902 
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Popular Jazz 
^‘THE JOKER IS WILD« — John 

Sansster. Festival Stereo SFL* 
(also in Mono). 

Interest; Contitierdally - slanted 
Australian Jazz. 
Performance; Very enjoyable. 
Quality; Well recorded, 
Stereo: Normal separation. 

This album is a difficult one to as¬ 
sess. On the one hand, John Sangster is 
perhaps the most creative and talented 
jazz muaician that Australia has yet 
produced; on the other hand, the 
producer of the aibum» Fat Aulton, was 
clearly aiming at a market considerably 
broader than the specialist jazz 
collectors. 

To that extent* therefore, the album 
fails to do John Sangster complete 
justice, but it is a considerable 
step forward from his first LP, “The 
Tvipr 

Once again, Sangster successfully 
multi-tracked his vibes, drums and a 
bewildering variety of other percussion 
instruments, The group was com¬ 
pleted by Ge?orge Thompson and Ed 
Gaston on bass, Graeme Lyall and 
Don Burrows on woodwinds and 
George Golla on guitar, As one 
would expect, the musicianship 
is impeccable. 

The tracks I liked best on this very 
enjoyable album were “Love Is Blue,'* 
“The Joker “ “What Now My Love” 
(with an incredible solo by Graeme 
Lyall), Leroy Anderson’s “Serenata” 
and, most of all, the two Sangster 
originals “Kaffir Song” and “Expo,” 
Indeed, one must regret that Sangster 
was not given the freedom to record 

an album made up entirely of his own 
compositions. 

Jazz enthusiasts will discover more 
than enough in this LP to interest 
them, while less committed listeners 
will, I think, find the 40 minutes of 
music pleasant and rewarding (T.F.C,) 

★ ★ ★ 
THE GRAEME LYALL QUINTET. 

Colambla (E.M.I) Stereo SCXO- 
7897. 
Interest; Australian Modem Jazz. 
Performance: Superb, 
Quality; Very well recorded. 
Stereo; Evenly balanced, 

Eric Dunn of EMI records is to be 
congratulated for his sympathetic pro¬ 
duction of Graeme Lyall’s first LP 
as a leader. 

The majority of recent recordings 
by Austrafian modern jazz musicians 
has tended to be directed squarely 
towards the popular market. Fortu¬ 
nately, this brilliant young alto and 
tenor saxophonist has escaped this fate 
and the result is an outstandingly good 
album, which could more than hold 
its own overseas. 

The two major pieces on the album 
are Part HI of Lyall’s fascinating 
“Psychedelia Suite” and pianist Dave 
McRae’s “Spaniard In The Works,” 
These feature probing, imaginative 
and beautifully constructed solo state¬ 
ments by Lyall, McRae and trom¬ 
bonist Bob Mclvor. 

“Tuck,” another original composi¬ 
tion by Lyall fin effect a thinly dis¬ 
guised “Sweet Georgia Brown”) is dis¬ 
tinguished by Ed Gaston’s superb bass 
plaving. 

The third of Lyall’s com¬ 
positions, “Tom Terrific” and Bobby 
Hebb’s standard “Sunny” are respec- 

Duke Ellington-^'^aluable collection'^ 

lively features for Graham Morgan’* 
drums and Dave McRae’s piano and 
the latter, in particular, more than con¬ 
solidates his reputation as the most 
creative pianist in Australia today. 

The ^bum is completed by the 
beautiful ballad “When Sunny Gets 
Blue” and Graeme Lyall’s alto playing 
on this track alone establishes him as 
a musician of fworld class. 

By any standards, this is a highly 
successful and stimulating album, care¬ 
fully produced and very well recorded, 
I hope that it receives the attention 
and support which it merits (T.F.C.) 

niiiiiiiiiutnuiniiimiM 

PRETTY WOMAN.«-Ouke Ellington. RCA Vintage Series LFV 553. 
Interest; Ellington 1945-46. 
Performance; Valuable collection. 
Quality; Well remastered, 

Once again, RCA are to be commended, for their intelligent and 
constructive approach to reissue albums. They have already given us the 
bulk of the Ellington material which is available to them and the tracks 
on this L,P., which cover the period May, 1945 to September 1946, 
take us right up to the time when Ellmgton began to record for 
Musicraft briefly, and then Columibia. 

Three tracks, “Back Home Again in Indiana,” “Long, Strong and 
Consecutive” and “Hey Baby,” are previously unissued, while many of 
the other thirteen tracks on the LP were very hard to obtain, 

The years 1945/46 were not particularly good ones for the Ellington 
organisation, He had just lost Rex Stewart, and Otto Hardwick departed 
at the beginning of 1946. A particularly serious loss was the death of 
Joe Nanton in July 1946, Nevertheless, the band still included out¬ 
standing names like Cat Anderson, Shorty Baker, Taft Jordan, Ray 
Nance, Lawrence Brown, Johnny Hodges, Harry Carney and Oscar 
Pettiford. Indeed, I have always held the view that the Ellington output 
for RCA at this time, and subsequently for Musicraft, has been slightly 
undervalued, 

The only significant criticism which one could make about this 
album is that there are rather too many vocals — A1 Kibbler on 
“Pretty Woman” and “Lucky So-and-So”; Joya Sherrill on “I Let a 
Song Go Out of My Heart” and “Long, Strong and Consecutive”; 
Marian Cox on “St, Louis Blues;” and the inimitable Ray Nance on 
“My Honey’s Lovin’ Arms,” “Hey Baby” and the delightful “Just Sqeeze 
Me.” 

But superb instrumentals like “Midrif” and “Esquire Swank” from 
September 1946 and the two Ellington/Stray horn piano duets ‘Tonk” 
and “Drawing Room Blues” fromi January 1946 will be of lasting interest 
to Ellington collectors. 

This album may not have immediate appeal to the casual listener. 
But for those readers who recognise that, for more than forty years, 
Duke Ellington has led the greatest jazz orchestra in the world, this LP 
must be regarded as essential buying. With 16 tracks and a retail price 
of $3.95 it represents quite exceptional value. (T.F.C.) 

NiW EQUIPMIHT 
CAilNETS 

MODEL 192 
Record storage or equipment cabinet. 
Dimensions 36m wide, 2lin high, I5i^- 
in deep, plus 9in legs. 
Record bins; Uin high, wide, 
Horizontal shelf 5iih high. Features; 
Sliding doors, mitred corners, semi- 
square legs. 
Price complete maple, teak, etc, $17.60 
Kit of parts (maple) $31.50; teak $6 
extra. Packing $1.30, 

New Player Platform model 175 
is 16in X 14in x 3|in, Price $7J0 
for maple or walnut. Kit of parts 
$4.00. Teak, 50c extra. Perspex 
cover, 3iin or 5iin high, $8.20 end 
$1.50 extra if required hinged. 

Please specify cut out required^ 

MODEL 186 
New Player Cabinet model 186 Is 
9iin high, 16in wide, 16iin deep and 
5|in above shelf. Finished with attrac¬ 
tive hinged, tinted perspex top. Price? 
$21,00 for maple or walnut or teak. 

Kit of Parts $14.00 
Teak: $1X>0 extra (kUs only) 

Height of this model can be increased 
to take various amplifiers. Tailored cut 
out. Ask for quotation, 

Free on rail, 
Packing charge $1 per order, 

Wnfo for Catalogue and 

Player Cuicle 

H. B. RADIO SALES 
Manufacturer, of Quality Radio and 

Radio Furniture for 37 Y.ar, 

103-105 CATHERINE STREET, 
LEICHHARDT, SYDNEY. 

TELEPHONE 56-5580. 
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m MONARCH IS 
NOW AT MASTIRSOUND 

Mastersound now have the Monarch SA500, a power packed 
solid state amplifier that’s a real asset to any system. The Mon¬ 
arch SA500 Solid State amplifier features— 
Freq. resp. 20-20,OOOHz (it Idb) — Power output 12/12 watts 
R.M.S. per channel — Loudness controls — Balance control — 
High and low filter — Bass and Treble. 
Our price $112.00. In wooden cabinet $123.00. 
SP80 Speakers $124.00 pr. 

KENWOOD COMPACT MINOR 
The amazing Kenwood 150 amplifier with Dual 1015 automatic 
record changer and famous Shure Magnetic Cartridge, $248.00. 
YOU CHOOSE YOUR OWN SPEAKERS! 

A Kenwood 250 amplifier. Dual 1009 player and Shure Mag¬ 
netic Cartridge all housed in an attractive teak cabinet with 
cover. Plus a new Wharfedale “Denton” speaker system. A 
magnificent combination for only $499.00* Or if you prefer, team 
one of our many other speaker systems with this unit. 

GRILLE CLOTH 
If you’re thinking of making your own speaker enclosure or just 
remodelling your present set then see MASTERSOUND’S wide 
range of grille cloth patterns. B.A.F. wadding is also available. 

The Sensational Sound of LEAK 
If you haven’t yet experienced the magnificent LEAK Combina¬ 
tion of the STEREO 70 amp. and the LEAK Sandwich speakers 
then you’re missing out on a lot. Hear them both at Mastersound. 

KENWOOD COMPACT MAJOR 

SANSUI 
Our SANSUI range is the most comprehensive in town and 
features all the famous Sansui models such as the 222, 555, 777, 
AU7(), 2000 and 800. 

THE GOLDEN TRUMPET — Harry 
James. Decca Stereo PFS-4142. 
Interest: Big band nostalgia. 
Performance: Enjoyable. 
Quality: Well recorded. 
Stereo: Normal separation. 

Despite all the economic and musical 
difficulties, the Harry James Orchestra 
has managed to remain active through¬ 
out the 1960s. Since he formed his 
first big band in January 1939 (after 
two years with Benny Goodman), 
James has always set a high standard 
and, in some ways, the James Orches¬ 
tra between 1960 and 1965 was his 
finest. 

Unfortunately the sleeve contains no 
personnel details or recording dates 
but presumably the sessions were held 
fairly recently. 

The music on the album is profes¬ 
sional and polished but rather less jazz- 
oriented than in the mid-1960s when 
Neal Hefti, Ernie Wilkins and Thad 
Jones were writing the bulk of the 
arrangements for the James band. 
Most of the tracks heavily feature his 
technically formidable but rather 
flamboyant trumpet-playing but he 
sounds most comfortable on old 
favourites like “You Made Me 
Love You,” “Sleepy Lagoon” and 
“Cherry.” 

The band also has a very able saxo¬ 
phone section, however, and they are 
heard to advantage on numbers like 
‘Two O’clock Jump,” “A Train” and 
“Satin Doll,” when the sound is very 
much in the Basie tradition. 

The James Orchestra is not one of 
the great big bands nor does this album 
capture it at its peak. But it is an 
enjoyable L.P. particularly for readers 
who share my nostalgia for the 1930s. 
(T.F.C.) 

★ ★ ★ 
SWING IS KING — Ted Heath and 

his music, Decca, Stereo PFS 
4135. 
Interest: Big band “tributes.” 
Performance: Superb musicianship. 
Quality: Very well recorded. 
Stereo: Good separation. 

Although ill-health has forced Ted 
Heath into virtual retirement after 
about 25 years as a bandleader, the 
Ted Heath Orchestra continues in ex¬ 
istence under the leadership of pianist, 
Ralph Dollimore. 

Once again, the sleeve note for this 
L.P. contains no details either of 
recording dates or of the band per¬ 
sonnel. However, the superb musician- 
ship and crisp arrangements which have 
always distinguished the Ted Heath 
Orchestra are very much in evidence 
throughout the 12 tracks. 

The music, in fact, is a tribute to 
the Swing Era of the late 1930s and to 
the outstanding band leaders of the 
period. The tracks include “Begin the 
Beguine,” “Woodchoppers’ Ball,” “In 
The Mood,” “Take The A Train,” 
“Cherokee,” “Song Of India” and 
“Sing, Sing, Sing.” 

The arrangements are thoroughly 
contemporary and there are some ex¬ 
cellent trombone (perhaps Don 
Lusher), clarinet (Henry McKenzie), 
trumpet (Derek Watkins), alto (Ronnie 
Chamberlain) and tenor (Bob Efford), 
solos throughout the album. 

The 42i minutes of music on this 
L.P. may not represent any new 
musical developments. But it does 
feature one of the greatest of the big 
bands in sparkling form and can safely 
be recommended to readers with a 
taste for this kind of music. (T.F.C.)« 
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Communications Receiver From Eddy stone 

Eddystone Radio Limited, of Birmingham, England, have 
recently developed an all solid state, high stability com¬ 
munications receiver. This unit is noteworthy in that it 
covers the full frequency range from lOKHz to 30MHz, in 

ten ranges. 

A prototype of this receiver was flown 
out from J^gland just in time to be 
shown at the recent LR.E.E. Convention 
which was held in Sydney. As such, we 
appear to have had the privilege of l^ing 
the first to make a close inspection of 
this most interesting development in top¬ 
line communications receivers. 

Identified as type No. 958, it becomes 
immediately obvious that this unit is pro¬ 
duced for professional use, as little if 
any expense has been spared. Not sur¬ 
prisingly, this is confirmed by the price 
tag. 

Externally, it appears much the same 
as many other good quality receivers, be¬ 
ing fitted into a metal box, measuring 
16iin X 17iin x 5iin. This is the bench 
version but a standard rack-mounted unit 
is also available. The weight is about 
42 pound!s. 

The front panel layout is anything but 
symmetrical. This is not meant to be a 
criticism. In fact, it is refreshing to see 
this sort of thing, as the effect can be a 
welcome change from symmetry. The 
dials, controls, etc., have been brought 
out to positions on the panel, which meet 
the general physical requirements, together 
with convenient location of controls from 
an operating point of view. 

The dial system, although deceptively 
unimpressive from the front panel, is 
of particular interest. The scale is in the 
form of a small internal disc on whi<^ 
the calibration appear as a photographic 
transparency. An optical projection sys¬ 
tem presents an enlarged image on a 
ground glass screen on the front panel, 
where it is easily read. This system pro¬ 
duces an effective scale length of the 
order of 50in. As ranges are switched, 
the appropriate scale is automatically sel¬ 
ected for projection. A second dial sys¬ 
tem is also presented, giving incremental 
tuning over a range of lOOKHz. 

We did notice a small amount of back¬ 
lash in the dial movement, when making 
critical CW or SSB adjustments. As 
the receiver being checked is, we under¬ 
stand, a prototype, we have no doubt 
that a small point such as this would be 
cleared up in production models. 

Frequency range selection is achieved 
with a panel knob which turns an elabor¬ 
ate turret system. The operation of this 
switch is particularly heavy but this is 
not surprising considering the size of the 
turret. The action gives the impression 
of being very positive. 

A meter on the front panel and to the 
right of the dials, can be switched to 
measure RF signal level, AF level across 
the output line, or as a centre zero posi¬ 
tion for use as FSK tuning monitor. The 
AF level scale is calibrated in mW and 
the RF signal scale simply from 0 to 10. 
The meter movement is well damped, to 
the point where the action seems to be 
sluggish. From an operating point of 
view, we would like to have a move¬ 
ment which was a little faster. This no 

doubt, would be a matter of personal 
choice. 

Removal of the outer case reveals that 
the modern practice of modular construc¬ 
tion is used. The impression immediately 
gained is that the complete receiver is 
built in a professional manner of the 
highest order. By removing a side cover, 
we were able to take a close look at the 
turret construction. Each “card” is a 
printed board on a fibreglass base and 
with coils, very much miniaturised, in 
each appropriate section. 

The designers have made use of silicon 
transistors, together with FETs and ICs, 
where these have been considered desir¬ 
able. 

An elaborate switching arrangement 
sets the ranges 10-54KHz and 125-295- 
KHz, such that the system is a single 

the drift amounted to just under 7KHz. 
After two hours, the total drift was about 
8KHz and at the end of three hours, 
lOKHz. By this time, the unit had vir¬ 
tually stabilised. 

We consider that this performance is 
more than acceptable for the system of 
operation. Furthermore, we also noted 
that the beat note under CW conditions 
was particularly clean, which speaks well 
for the first oscillator design. 

When high stability operation is re¬ 
quired, a IMHz oven-temperatoe- 
controlied crystal oscillator is brought into 
operation. The output of the IMHz crys¬ 
tal oscillator is first divided by 10. The 
lOOKHz is then passed through a har¬ 
monic generator, with harmonics avail¬ 
able up to 30.4MHz. With an AFC 
loop, the relevant lOOKHz harmonic 
point is selected and used to look the 
first oscillator to this frequency. The 
stability of this oscillator then becom^ 
equal to that of the IMHz crystal oscil¬ 
lator. It should be noted that this mode 
is only available on the ranges between 
1.6 and 30MHz. 

When the high stability mode is brought 
into operation, the lOOKHz point must 
be selected for the locking of the high- 
frequency oscillator. The lOOKHz range 
atK)ve this point is then tuned with the 
incremental tuner, or tunable IF. The 
dial associated with this latter tuning 
is calibrated with 200Hz divisions and 
interpolation to lOOHz should be per¬ 
fectly practical. 

We made no effort to make any seri¬ 
ous measurements of the high stability 
mode of operation. Suffice to say that 
the makers claim that the long-term 
stability of the crystal oscillator is of 
the order of one part in 10". There are 
two other oscillators involved, that for 
the incremental tuning and this tunes 
from 550 to 650KHz. Also, the BFO for 
CW operation, on about lOOKHz. As 

conversion superhet, with an IF of lOO¬ 
KHz. The ranges 53-126KHz and 290- 
1650KHZ, change to a double conversion 
system, the first IF being 250KHz. This 
apparent mixup of ranges and conver¬ 
sions is fairly obviously done to avoid 
IF breakthrough problems and is rather 
cunningly devi^. 

From 1.6MHz to 30MHz, a further IF 
is introduced ahead of the 250KHz chan¬ 
nel. This IF is nominally 1335KHz but 
it is also variable from 1235 to 1335HKz. 
Under “free running” conditions, this 
tunable IF can be used to interpolate over 
a lOOKHz range, anywhere between 1.6- 
MHz ancf 30MHz. 

Under ‘free running” conditions, the 
receiver is an ordinary superhet, with 
conversions just outlined, and with a 
tunable first oscillator. This is the least 
stable condition of the receiver and it is 
tuned in the ordinary way. Under these 
conditions, we made a rather severe 
check on the stability, with the receiver 
tuned to 25MHz. For the test, we used the 
built-in IMHz crystal calibrating oscil¬ 
lator as the reference. In the first hour, 

both of these oscillators are operating 
at fairly low frequencies, it is possible 
to maintain a high degree of stability. 
For SSB operation, the BFO is not used, 
lOOKHz derived from the IMHz crystal 
being used instead. So the stability for 
SSB is virtually that of the 550 to 650- 
KHz oscillator. 

While on the subject of SSB reception, 
tuning this mode under the high stability 
condition of this receiver is something 
which must be experienced to be fully 
appreciated. However, it is also worth 
noting that SSB can be tuned quite 
readily in the free running mode, al¬ 
though this is not likely to be the general 
means of receiving SSB. 

An interesting sideli^t relating to the 
system of using a high-stability crystal 
oscillator, with harmonics to lock a nor¬ 
mally free running self-excited oscillator, 
is that the writer tried this method just 
a few years ago. It worked all ri^t 
but there were so many technical prob¬ 
lems that the project was abandoned. 
Since then, the same system was men¬ 
tioned in a paper by the now famous 
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A safe Investment ... a Tesla tape recorder! A sound investment. ,. a Tesla tape 
recorder. The many additional features have made Tesla Europes biggest selling, 
top quality tape recorder. So, feel safe and sound with a Tesla tape recorder 

MODEL B46 incorporating 
Tesla's long life record and play¬ 
back head with a guaranteed 

2000 hours of enjoyment, 
Records stereo or mono with 
Instantaneous pause and 
remote control facilities. Com¬ 
plete with microphone, tape, 

spare fuses, plugs and lead ail 
in a high tensile plastic case. 

MODEL B43A. A full stereo 
tape recorder for sound on 

sound, mono and synchronous 
recording with instantaneous 
pause control which can be 

operated remotely up to 1 
100 yds. Simple function, i 

push-button^ with light 
indicators. Housed In an 

elegant polished timber or teak 
case. 
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CHARMAC^PTILTD 
tm\m 

VICTORIA: 33 Brrdge Road. Eltham, 3095. 439.9415 
S. AUST. TRUSbOTT ELECTRONICS, , 
64 Hindmarsh Square, Adelaide. 5000. 23.3024, 

Dr WadJey, and he too, considered that 
there were many problems to the system. 
However, to give credit where it is due, 
the Eddystone Engineers have solved 
these problems in no uncertain manner. 

Just one of the problems to be solved 
was that of keeping the generated har¬ 
monics from the crystal from getting 
into tuned circuits where they would 
show up as spurious signals. In the unit 
under test, there is no evidence of spuri¬ 
ous signals from this source. There is 
one possible exception and this is what 
appears to be an internally generated 
signal on lOOKHz. However, we could 
find no others. 

Another point which we did notice 
when switching to the high stability sys¬ 
tem, was a shift in frequency of the now 
controlled local oscillator. The amount 
of frequency shift, between the free run¬ 
ning condition and the locked condition, 
was anything up to about 2KHz, de¬ 
pending upon the fundamental frequency 
involved. This could be a function of 
alingment and an adjustment would no 
doubt put things ri#it, 

tipper and lower sideband reception 
conditions are selected by switching In 
either a 150 or 350KHz crystal oscil¬ 
lator, to the third mixer, thus converting 
from 250KHz, to lOOKHz, and providing 
the correct sideband for the following 
filter. 

Immediately following the mixer pre¬ 
ceding the lOOKHz IF channel, are five 
selectable filters. The nominal bandwidths 
are, 400Hz, 1.3KHz, 2.65KHZ (SSB), 
3KHz and 8KHz. The bandwidths quoted 
are for the -6dB points, except for the 
SSB filter, which is quot^ for -SdB. 
With the exception again of SSB, which 
uses a multi»pole crystal filter, all other 
bandwidths are determined with LC 
filters, 

AGC is available for all modes of 
reception, or it may be switched out of 
circuit, control then being effected manu¬ 
ally. As the various reception modes are 
selected, the time constants of the AGC 
system are changed to best suit the par¬ 
ticular mode, in common with other 
high-grade receivers, the AGC holds the 
audio level within narrow limits, for a 
veiy large change in signal level 

Facilities are provided for diversity op¬ 
eration and the receiver may also be 
used in conjiinction with a frequency 
synthesiser. Output at the lOOKHz IF 
is available, and facilities for external 
control of fine tuning are provided, 

There are two audio amplifiers, one 
providing line outputs at 150 ohms and 
600 ohms. The other amplifier provides 
drive for an external loudspeaker, or a 
pair of headphones. In place of the 
external loudspeaker, a 2in loudspeaker on 
the front pand, may be used. Considering 
its small dimensions, this loudspeaker 
gives remarkably good quality, much bet¬ 
ter than we have become accustomed to 
expect from such units. 

It would be interesting to get an ex¬ 
planation from the designers, as to why 
they used a separate IMHz crystal oscil¬ 
lator for calibration purposes, rather than 
use the highly stable oven-controlled crys¬ 
tal. Obviously the calibrating crystal is 
not as accurate, which was borne out by 
checking against WWV on lOMHz, Simi¬ 
larly, we would be interested to know 
why no means are provided to combat 
received noise, sudi as a silencer or limit¬ 
er of some kind. 

We could go on with comments, facts 
and figures but space limitation dictates 
that we cannot cover all the salient points 
of this interesting receiver. To sum up. 
this unit is of the highest quality and 
performance and we have no doubt that 
much more will be seen and heard of it 
in the near future. 

The model for review was supplied by 
R. H. Cunningham Pty. Ltd., 608 Collins 
Street, Melbourne, Vic. 3000. Further 
details, including price etc. may be had 
from the above address, or Sydney in¬ 
quiries may be directed to the Sydney 
office, 64 Alfred Street, Milson's Point, 
N.S.W. 2061 (I.L,P,) 



REGULATED BATTERY ELIMINATOR 
BASF LOW-NOISE 

AUDIO TAPE 

A regulated power supply has been developed specially for larger 
battery operated tape recorders by A & R Electronic Equipment 

Co. Pty. Ltd., of Box Hill, Victoria, 

A new range of low-noise, high- 
output tapes manufactured in 
Germany by BASF will be 
available in Australia about the 

middle of this month. 
This unit, sabmitted for review by 

A & R through their N.S.W. agents Soanar 
Electronics Pty, Ltd,, fills the need 
for a mains supply for battery operated 
tape recorders which have a high current 
drain. It is short circuit proof and has 
a range of output between 4.5 and 12V 
DC at 500 mA. 

The relevant specifications of the unit 
are as follows: 

Input voltage: 240V, 50Hz. 
Output voltage: 4.SV, 6V, 7,5V, 9V 

and 12V, set by selector plug. 
Maximum current: 0.5A. 
Regulation: Approx, 10 p.c. on 12V 

range and approx. 5 per cent on the other 
ranges. 

Ripple: Less than lOOmV RMS for 
loads up to 0,5A. 

Size 4 X 5i X 21 inches. 
The unit is housed in a folded steel 

case which should be rugged enough to 
stand all normal use and abuse. The out¬ 
put voltage is selected by pulling the 
“voltage selector” knob out till it is free 
to rotate and then pushing it back into 
the socket so that the white line on the 
knob points to the desired voltage. The 
output is taken from a two-pin, polarised 
plug which has the DC polarity marked 
on the case. 

All the semiconductors used are made 
by ITT but they are not all silicon, as 
might be implied by the advertising litera¬ 
ture. On the other hand, the fact that they 
are not all silicon in no way prejudices 
the performance, The resistors are high 
quality carbon film or wire wound types 
in the interest of reliability. 

The circuitry consists of a power trans¬ 
former and full wave rectifier followed 
by a large filter capacitor which supplies 
voltage to. the collector of an NPN power 
transistor, type TT3055, connected as a 
series regulator. The reference voltage for 
the series regulator is derived from a 
voltage divider formed by a resistor and 
the ^‘error amplifier” transistor, a ger¬ 
manium PNP type which has its bias 
varied by the selector plug to set the 
output voltage. The series regulator also 
has an electrolytic capacitor connected 
from base to the negative supply rail so 
that it performs filtering as well as regu¬ 
lation. Both positive and negative supply 

! rails are isolated from the case which is 
earthed via the mains cord. 

the current rises to a pre-determined 
value the transistor begins to conduct, 
removing some of the bias for the series 
regulator transistor, and effectively limit¬ 
ing the current to less than 800mA. 

In operation, we found the unit to 
perform as the manufacturer claimed, 
Ripple was below lOOmV RMS for cur¬ 
rents below 0.5A and the hum and noise 
added to the output of a typical cassette 
recorder were negligible. The short circuit 
protection appears to be foolproof, 
although A & R state that the unit 
should not be operated under these over¬ 
load conditions for more than five 
minutes, to avoid overheating internal 
components. Commonsense would agree 
with that. 

The unit would also be a useful addition 
to the service bench where it will provide 
power for most battery operated applian¬ 
ces. Even transistor car radios with class- 
A output stages could possibly be checked 
if they had the dial lights disconnected 
to reduce the current to around 500mA, 

Retail price of the unit is $21.45, 
including sales lax and the normal trade 
discounts apply. Inquiries should be ad¬ 
dressed to A & R Electronic Equip¬ 
ment Co. Pty, Ltd., 42-46 Lexton Road, 
Box Hill, Vic. 3128, or to agents in all 
States. (L.D.S.) 

Production at a new $18-mjllion BASF 
magnetic products factory commenced 
recently with a new range of long play, 
double play and triple play :Hn audio 
tapes for the domestic market. They are 
distinguished by a large green and black 
“LPI” overstamped on the outer wrapping. 
Price of the L.H tapes will be approxi¬ 
mately 7 to 8 per cent higher than the 
standard range, which will remain in 
present form. 

Simultaneous!)^, a new computer-styled 
audio spool will be supplied with all 
BASF tapes, The new reel is said to 
have advantages in strengtli and rigidity. 
The exclusive BASF library storage sys¬ 
tem in single and multiple boxes has also 
been improved by the use of semi- 
flexible, high-impact, shatter-proof plastic. 

Further information can be obtained 
from the Australian distributors, Maurice 
Chapman and Co, Pty. Ltd., 210 Clarence 
Street, Sydney, 2000, 
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Illuminated Switches and Annunciators 
Under short circuit conditions the cur- 

ent is limited by a further germanium 
PN.P transistor which monitors the output 
current through a 1-ohm resistor. When 
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TRADE CORRECTION 
MINIWATT ELECTRONICS DIVIS- 

ION, Philips Electrical Pty. Ltd., 20 Her¬ 
bert Street, Artarmon, N.S.W. 2064. 

VARIABLE MAINS TRANSFORMER. 
The company has advised of errors in 
the review of these items which appeared 
in the June, 1969 issue of “Electronics 
Australia.” The type number should read 
2422.530.01407, the output voltage should 
read 0-240V instead or 0-180V, and the 
price for small quantity should read $13.00 
each excluding sales-tax. Further, while 
the spindle is adjustable to protrude either 
end, it is in fact 70mm in length; and, 
jalthough a different spindle of suitable 
length could be fitted, only the standard 
spindle is available from Miniwattr- 

Associated Controls Pty. Ltd. of 14 
Enterprise Avenue, Padstow, N.S.W., have 
available a wide range of illuminated 
push button switches and annunciators. 
The illuminated button-screens, which can 
be engraved as desired, are available in 
the following colours; white, red, green, 
yellow, blue and black. 

Miniature illuminating lamps can be 

obtained in a range of voltages between 
six and 60. For higher voltages a 
series lamp resistor is supplied' with the 
switch or annunciator. The lamps are 
provided with a separate pair of terminals 
and may be removed from the front by 
removing the illuminated screen. 

Switches with a variety of contact con¬ 
figurations are available with “step” or 
“impulse” action. Contacts are pure silver 
or gold-plated silver. 

Associated Controls Pty. Ltd. have 
many other switches in their range. En¬ 
quiries should be directed to their address, 
above. 

--POWER TRANSISTORS““^-- 
2N 30SS (BDY20) $2,00. 10 for $18.00 
2N 3054 (Sim. 40250) . , . . $1.70 
|M 404 . 25c 
To • 1 transistor flaos • . 5 for 20c 
Silicon* flreaso.50c for lOo 
1 Watt Zeners, 2.4 — 16V , 

$4.00 minimum order. 
Mail order only, please. Post free. 

E.$. & I. ELECTRONICS. 
61 Prospect Road, Summer HIM. 

N.S.W. 2130. 

$1 
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HIGH FIDELITY 
THE name is 

GOODMANS 
MAXAMP 30 is a fully transistorised stereophonic High Fidelity 
Amplifier using Silicon Transistors throughout. It is precision engin¬ 
eered and fullest use is made of printed circuits. It will deliver 
continuously up to 15 watts of power on each channel and it looks 
as good as it is. Its polished wood cabinet with ‘Danish Silver' 
scratchgrain control panel blends with any decor. 

◄ 
MAXIM. The ORIGINAL and unequalled High Fidelity Loudspeaker 
mini-system. Complete full-range Hi-Fi reproduction (45-20,000 c/s) 
—yet within shoe-box size and handling 8 watts. Meticulously finished 
enclosure in hand rubbed Teak or Walnut. 105''x55"x7K ^ 

FULL 

8 
inch 

RANGE SINGLE UNIT LOUDSPEAKERS 

AXIETTE 8 
8"—6 watt 

► 
Twin Axiette 8 

8"—6 watt 

BASS UNITS 

AUOiOM 51 BASS 
12"—15 watt 

AUDiOM 61 BASS 
12"—20 watt 

12 
inch 

AXIOM 80 
9^"—6 watt 

◄ 

► 
AXIOM 10 

10"_10 watt 

AXIOM 201 
12"—15 watt 

AXIOM 301 
12"—20 watt 
< 

► 
TRIAXIOM 1220c 

12"—20 watt 
TRIAXiOM 212 c 

12"—15 watt 

Each of the six loudspeakers in this range covers the full audible frequency 
range, and mounted in.an enclosure of the correct design each is a complete 
High Fidelity system. There is a unit to suit every requirement—amplifier 
output, room size, pocket and personal taste—from the economical Axiette 8 
and TwinAxiette 8, through the more powerful Axiom 10 and Axiom 201, the 
Axiom 301, the world’s most advanced twincone 12" speaker, to the connoisseur 
quality hand-built Axiom 80 transducer and the triple element Triaxiom 1220c 
and 212c with built-in Treble control. 
If you choose an Axiom 201,301 or 10, the unit's performance can be further 
enhanced, if desired, by the later addition of Trebax High Frequency and Midax 
Mid-range units. 

standard Versions of all Audiom speakers are available for Public Address work and 
Musical Instrument amplification (Electric guitars etc.) 

GOODMANS MULTIPLE SPEAKER HIGH FIDELITY SYSTEMS 
For a very low distortion, high sensitivity loudspeaker system choose a 
Goodmans 3-way system, employing an Audiom Bass unit, and pressure- 
driven horn-loaded Midax mid-range and Trebax high frequency units, with 
crossover network and attenuators. 

TREBAX 100 TREBAX SK/20XL MIDAX 6S0 X0/9SD/5000 XO/950 XO/5000 ATTENUATOR 
Range: Complete Range: Crossover Crossover Crossover 8-step 

2,500 20,000 c s. with XO and 650-8,000 c's. frequencies; frequency; frequency: 
25 watt attenuator. 25 watt. 950 and 950 c's. 5,000 c/s. 

Range: 5,000 c/s. 

® Impedance of each speaker is 15-16 ohms, unless otherwise stated. 

SOflIDIlfBilNS LOUOSPEAKERS LTD 
AXIOM WORKS • WEMBLEY • MIDDLESEX ■ ENGLAND! 

Sole Australian Agents: BRITISH MERCHANDISING PTV., LTD ■ 49-51 York St • Sydney • N.S.W. Telephone: 29 1571 
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NEW MICROPHONES FROM PHILIPS 

Philips Electrical Pty. Ltd. has recently introduced ei^t micro¬ 
phones each developed for a specific purpose. The PhSips’ range 
of microphones now extends from ruggedised noise cancelling mic¬ 
rophones for industrial public address puj^oses to quality dynamic 

lavalier and roving microphones for radio and TV applications. 

Brief characteristics of the new micro¬ 
phones are as follows: 

The EL 6035 uni-directional micro¬ 
phone. For applications in theatres and 
Other installations with stringent quality 
requirements, it offers excellent properties 
for both speech and music. Front-to-rear- 
ratio of 20dB makes it virtually insensitive 
to acoustic feedback. 

EL 6036 omni-directional microphone. 
Excellent for both speech and music, it 
is similar to the EL 6035 except for the 
directional properties. 

EL 6037 uni-directional microphone. A 
luxury microphone with rosewood hand 
grip especially for vocalists and other en¬ 
tertainers, it is insensitive to acoustic feed¬ 
back to a high degree, allowing greater 
freedom in positioning. A dual imped¬ 
ance connection permits use with either 
valve or transistorised amplifiers. The 
front-to-rear ratio is 20dB. 

EL 6041 uni-directional microphone. 
Suitable for theatres, clubs and high- 
quality sound systems, it is fitted with a 
bass attenuation switch for speech at close 
range. The front-to-rear ratio is 20dB. 

EL 6042 slimline omni-directional 
microphone. Combining high quality with 
very small circular dimensions, it is suit¬ 
able for exacting installations where the 
microphone must be unobtrusive. 

EL 6061 noise-cancelling hand micro¬ 
phone. A heavy-duty close-talking micro¬ 
phone in a diecast aluminium housing, 
it is intended for industrial systems where 
high ambient noise, dust and chemical 
actions can be a nuisance. A suspension 
bracket of black nylon is supplied. 

LBB 9001 omni-directional lavalier 
microphone. Combining high quality with 
mechanical strength and small size, it is 

hung from the neck of the user leaving 
the hands free. The lavalier attachment 
boosts high freque/icies for optimum in¬ 
telligibility. 

LBB 9002 omni-directional microphone. 
A universal microphone in the lower price 
class, suitable for general public address, 
home entertainment and tape recording. 
Supplied with table stand and an adaptor 
for a floor stand. 

Inquiries should be addressed to the 
Audio Products Department, Philips Elec¬ 
trical Pty. Ltd., 35-43 Clarence Street, 
Sydney, 2000. 

TOP: LBB 9001 
omni-directional lav¬ 
alier microphone. 
ABOVE: EL 6035 
microphone in dust- 
free case. LEFT: EL 
6037 hand micro¬ 
phone for vocalists. 
BOTTOM LEFT: 
EL 6041 high qual¬ 
ity microphone. 
BOTTOM CEN¬ 
TRE: EL 6061 noise 
cancelling micro¬ 
phone. BELOW: 
LBB 9002 general 
purpose microphone. 

up to 
ten times 
longer life 

MAXELL 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. 

® Outer can 
I nner can 

(J'Cathode 
® Separator 

©Polyethylene film 
(vent hole) 

T* Anode zinc paste 
(8 Potassium hydroxi 

de electrolyte 
Anode current 
collector 
Rubber packing 

.Ql) 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 ofl50Fat which 
temperatures dry cells would fail to 
operate satisfactorily. 

Prices: 
AMI .... .... 75c 
AM2 .... .... 50c 
AMS .... .... 40c 

Trade enquiries to 
tasmanex pty. ltd. 

17 Parker Street SYDNEY 2000 
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ALLIED CAPACITORS 
specialised facilities and years of experience 

enable Allied to design and manufacture for your specific needs 

* Write for catalogue and service Information to * 
I Allied Capacitors Pty. Limited, | 

ALLIED CAPACITORS PTY. LIMITED ] L?.,?”"' ! 
.A Member of the Australian Telecommunications I Ar^nocoe .   I 
Development Association AUUHtob..... 

Distributed by | .. | 
Ferris Bros. Pty. Limited, 752 Pittwater Rd. - EA ... ... POSTCODE » 
BrOOkvaie.N.S.W. 2100. Ph. 93-0221 (10 lines) L «» '» m^' mm mm J 

PB42ff/SO 

A NEW. PRECISION AAADE TONE 
ARAA-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 j 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 
“ ■ " “ ‘ in Melbourne or Svdnev for a demonstration. 

STEREO CARTRIDGE 
With an output of 7 mV. and a frequency re¬ 
sponse of 5-35,000 Hz., the Grace F-8M stereo 
cartridge tracks down to | gram — recommended 
stylus pressure being \-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 cart¬ 
ridge weight is only 6} grams. Cross talk is less 
than —30 dB. at 1 kHz. Musical performance 
rivals many stereo cartridges selling at twice the 
Encoi price. Write for complete specifications and 
for prices . . . better still, call and compare 
when you listen to several top quality cartridges. 

TOP PERFORMING 
GRACE MODEL F-8M 
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IRADE RELEASES - in brief 
DISTRIBUTORS CORPORATION 

Fry. LTD., 24 Johaston Street, Fitzroy, 
Vic. 3065. NUS Model 6100 Laboratory 
Velocimeter» Designed to measure sound 
velocity in a variety of liquids. Determines 
precisely the dissolved salt content, acidity 
and liquid composition of a solution by 
relatin^j sound velocity to solution con¬ 
centration, Sensing: head can be supplied 
for mounting directly into production 
plant piping. Can be used to monitor pro¬ 
gress of chemical and biological reactions 
for the quality control of liquid mixtures 
in bulk production, and to characterise 
the physical and chemical properties of 
liquids, such as the bulk modulus, com¬ 
pressibility, specific accoustic impedance, 
and density. 

HEWLEll-PACKARD AUSTRALIA 
PTY. LTD., 22-26 Weir Street, Glen Iris, 
Vic. 3146. Transmission and Noise Mea« 

‘suring Set Model 3SSSB. A voltmeter 
designed specifically for telephone trans¬ 
mission quality measurements. Has wide 
band-width for transmission-level mea¬ 
surements and is RMS-responding for 
noise measurements. Built-in, noise-weigh¬ 
ting filters and impedance-matching trans¬ 
formers. As a transmission measuring 

set, it has a frequency range of 20Hz to 
3MHz, accuracy of 0.2dB midrange and 
better than 0.5dB at IMHz, sensitivity of 
-~*9()dBm, As a noise measuring set, has 
four noise-weighting characteristics 
selected by a lever switch. (C message, 
3KHz fiat, iSKHz flat, and program). In¬ 
puts terminated or bridging for 135, 600, 
and 900 ohm balanced, and for 75 ohnts 
unbalanced impedances. 

STABLE FREQUENCY STANDARD 

ASTRONICS AUS- 
TRALIA PTY. LTD., 
622 - 626 Nicholson 
Street, North Fitzroy, 
Vic. 3068. Distributors 
for Rhode & Schwartz, 
West Germany, Fre¬ 
quency Standard 
Type XSS. Developed 
to meet the requirement 
for a highly stable 
frequency standard for 
measurement and con¬ 
trol purposes. Con¬ 
tains a rugged shock-proof and extremely 
accurate 5MHz overtone crystal with an 
accuracy of The output frequencies 
of 5MHz, IMHz, and lOOKHz are deliver¬ 
ed with a maximum error of less than five 
parts in 10^® per day and two parts 
in 10^^ per second of measuring time. 
Since the freguency can be adjusted by 
the amount of five parts in 10\ the un¬ 
avoidable aging of the crystal can be com¬ 
pensated. 

Each output delivers IV into 50 ohms. 
High spectral purity is ensured by using 
a low-noise, amplitude-controlled oscilla¬ 

tor circuit, a DC araiplifier for thermostat 
regulation, and mumetal shielding of the 
complete oscillator circuit. Permissible 
ambient tenmcrature range is from -—20 
to 4-40®C. The thermostat temperature is 
set to the inversion point of the tem¬ 
perature coefficient of the crystal fre¬ 
quency, hence the frequency error due 
to fluctuations of the ambient temperature 
is less than five parts in 10^ per ®C. 
No frequency overshoot occurs witfi abrupt 
changes in temperature, therefore brief 
changes in the ambient temperature have 
no effect. 
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AUSTRALIAN GENERAL ELEC¬ 
TRIC PTY. LTD., 103 York Street, Syd¬ 
ney, N.S.W. 2000. A15 Rectifier. Said to 
be significantly cheaper than stud or other 
lead-mounted units (depending on con¬ 
figuration). Available in quantity for ap¬ 
plications such as time delay circuits, bat¬ 
tery chargers, communication equipment, 
and small portable appliances. Rating 3A 
at 70 deg, C; 200 to 800V models are 
transient protected up to 1000 watts for 
20uS in reverse direction; dual heat-sink 
design gives low thermal impedance and 
easy adaptation to printed circuit board 
mounting; sealed in an all-diffused glass 
passivated junction structure. 

tecnico electronics division, 
Pye Industries Ltd,, 53 Carrington Road, 
Marrickvilie, N.S.W, 2204. Distributors 
for Princeton Applied Research Con>ora- 
tion, U.S.A. Princeton Model 220 LcK:k- 
in Amplifier. Measures the amplitude of 
a low-level signal of constant frequency 
in the presence of noise. Continuously 
tunable from IHz to 1 lOMHz with an 
output filter whose time constant is vari¬ 
able from ImS to 30S. Seasitivity (de¬ 
pendent on the pre-amplifier) may be as 
great as lOOnV full scale when used 
with the Princeton model 210 selective 
amplifier and model 211 pre-amplifier. 

Continuously variable phase shifter. Oper¬ 
ates either from externally generated syn¬ 
chronising signals or from its own inter¬ 
nal reference signal. 

RtrrHERFORD ELECTRONICS PTY. 
LTD., 833 Doncaster Road, Doncaster, 
Vic. 3108. Distributors for National Semi¬ 
conductor Corporation, U.S.A. Field 
Effect Transistors, 2N3823, 2N4416, 
and 2N4416A. Features; 18dB Power 
gain at lOOMHz or lOdB gain at 400MHz; 
low noise figure of 2,0dB at lOOMHz; 
or 4.0dB at 400MHz; low capacitance of 
0.8pF; high gain of 4500uMhos, Suitable 
for VHF/UHF applications, such as KF, 
IF, video, wideband, and bilateral ampli¬ 
fiers, mixers and oscillators. Equipment 
uses include AM, FM, and SSB receivers 
and tuners; TV equipment; osciUosc^es; 
microwave receivers. Read Only 
Memory MM521. Constructed on a single 
silicon chip using a thick oxide P-channel 
MOS process, this 1024‘^bit read only 
memory is arranged ars 256 x 4-bit words. 
It is ideally suited for code conversion, 
random logic synthesis, character gene¬ 
rators, etc. Programming of the memory 
contents is accomplished by changes in 
one mask during the device fabrication. 
This procedure produces a non-volatile 

4 Registered Trade MarK 

ELECTROLUBE 
iliPBOVES ELECTBICAl CONTACTS 
INCREASES RELIABILITY AND 
LOWERS NIAINTENANCE COSTS SAFE ON POLYSTYRENE, P.V.C. MAKROLON, 

PAINTS, NATURAL AND SYNTHETIC 
RUBBER NON-HAZARDOUS VAPOUR 

Write for free Products Summary on the range of electrical and mechanical oils and greases 

RICHARD FOOT (Australia) PTY. LTD. 
63 Hume Sl„ Crows Nest, H.S.W. Tel. 43-0326. 

Available from leading 
eleefneal wholesalers. 
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■ OmSICW, OF. ELECTRCDNICS^INDUSTRIES) f# 

't;i'ii6-n8,^;!C_M^Rf^4<;|4s,-i^jiEET;"^^^ 443’''toNCORD'R0AD; Rhode's;^, 73-0211, 
SATURDAY.^ MORNiNG 

AVAILABLE LOCALLY^ PALACE 
f f f rS)} I I itoka products corporation 

A comprehensive range of PALACE no. 1-4, a-chome, Mlta, Mmato-ku, Tokyo, Japan. 

products from the ITOKA 

CORPORATION 
• Amplifiers 

• Bookshelf speaker systems 

• Tape decks. 

• Microphones 

• Preamplifiers 

• Stereo and mono microphone mixers 

• Stereo headphones 

• Tuners 

• Solid state modules 

• Phono preamplifiers 

• Tape preamplifiers 

• Audio power amplifiers 

• Code oscillators 

• Guitar amplifiers 

G/t£Ar NEIV MODELS 
W/TH AUTOMATIC THERMAL REGULATION 
MODEL 222. Has current draw of only 110 watts surge 
and 55 watts working. Delivers heat-power equivalent 
to normal 200-watt device. $15.95 RETAIL 

MODEL 450. Delivers the heat-power of a 450 
watt device on only 220 watts surge and 110 
watts working. $17.95 RETAIL 

^ TRADE ENQUIRIES 
Contact the sole Australian distributors: 

^ J SUN ELECTRIC COMPANY PTY. LTD. 
^ Melbourne • Sydney • Brisbane • Adelaide 

H. C. Little & Co. Pty. Ltd., Perth 
Errol Nazer Pty. Ltd., Canberra & Wagga 
E. T. Burrows, Hobart ELECTRICAL APPROVAL GRANTED 

Fastest ^unjn Australia! M 
:REACHES WORKING,TEMP. IN LESS THAN J5 SECSjJ’ 

if; perfectly;,SIZED for delicate WORK'"flii^P| 
ili PLENTY OF POWER FOR HEAVY JOBS"' 

• Lightweight, compact, beautifully balanced 

• Cool handle. Heat power surges from tip 

9 On/off trigger switch 

• Built-in light illuminates tip 

9 Replaceable long-life iron clad tip 
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data storage. Gate protection diodes 
are used on all inputs to protect against 
static charge build up. Features include 
DC coupled logic on chip with no 
clocks required and high-speed operation 
of less than luS. The MM521 is com¬ 
pletely compatible with DTL or TTL 
logic. 

CANNON ELECTRIC (AUST.) PTY, 
LTD., 58 Cluden Street, Brighton East, 
Vic. 3187. Agents for Motorola Semi¬ 
conductor Products Inc., U.S.A. Inquiries 
on company letterhead only. Monolithic 
Linear Multiplier MC1595. A four-quad¬ 
rant multiplier which gives an output 
voltage which is a linear product of two 
input voltages and a constant scale fact¬ 
or. Circuit designed so that the scale 
factor and the input/output voltage 
ranges may be adjusted to accommodate 
a wide variety of applications. Features: 
excellent linearity (typically 0.5 per cent 
for the X-input and 1 per cent for the 
Y-input); excellent temperature stability; 
wide input-voltage range to -|-10V. Typical 
applications include: arithmetic opera¬ 
tions, detection, modulation and demodu¬ 
lation, frequency doubling, direct-reading 
power measurements, trigonometric oper¬ 
ations, and electronic gain control. 
Plastic Encapsulated Transistors. Two 
pairs of low-cost plastic encapsulated 
silicon transistors for use in complemen¬ 
tary audio amplifiers. Encased iii com¬ 
pact package (5/8 x 1/2 x l/8in) for 
easy mounting. Efficient heat transfer 
with high power dissipation. MJE205 
(NPN) and MJE105 (PNP) are 5A tran¬ 
sistors for complementary audio ampli¬ 
fiers up to 20W. They have a collector- 
emitter rating of 50V, power dissipation 
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INSTRUMENTS 
FROM ANRITSU 

WATSON VICTOR LTD., P.O. Box 
100, North Ryde, N.S.W. 2113. Agents for 
Anritsu Electric Co. Ltd., Tokyo Japan. 
Universal Counters MF47A, MF48A/B/C, 
MF51A/B/C. Counters specifically design¬ 
ed with all IC components for the utmost 
reliability. The display consists of Nixie 
tubes with display storage — MF47 5 
digits, MF48 7 digits, and MF51 8 digits. 
The frequency measuring ranges are O.lHz 
to lOMHz (MF47), O.lHz to 40MHz 
(MF48) and lOHz to 100 MHz (MF51). 
The period measuring ranges are 67nS to 
O.IS (MF47 and MF51), and 67nS to lOS 
(MF48). The counters can also be used 
for measuring frequency ratio, and for 
totalising. A digital output of 1-2-4-8- 
BCD is available for connection to data 
processing equipments. The input im¬ 
pedance is IM shunted by less tlian 30pF. 
The model letters A, B and C indicate 
the internal standard frequency stability, 
model C being the most stable. 

D^ital Difference Calculator, MH35A. 
Used^ with any of the universal counters 
(MF47A, MF48A/B/C, and MF51A/B/C) 
it can provide the following functions: 
visual indication of a difference be¬ 
tween an arbitrary reference standard and 
a frequency under measurement, and 
further display of evaluation as to 
whether its outcome is within the rated 
value or not; display checks of an indicat¬ 
ing value measured by such a universal 
counter as to whether it is properly set 
within the limits; act as a pre-set 
counter. 

Frequency Synthesisers, MC51A/B/C. 
Ultra-precision oscillators embodying the 
latest frequency synthesising techniques, 
and using a stable quartz crystal oscillator. 
Output frequencies of very high accuracy 
and purity in steps as small as IHz or 
lOHz within the ranges from 200Hz to 
lOMHz and from lOOKHz to lOOMHz 
respectively. Selection is either by manual 
control using seven decade dials, or by 
electronic command for remote control 
at switching speeds up to 2mS. 
UlllllttlKliillllllllinitliniiMttlllHilllllHItlllttlDttlllliniltllllMtUIIUIlUIlUIIIIII 

of 65W, and current gain of 25 to 
100 at a collector current of 2A. MJE 
2801 (NPN) and MJE2901 (PNP) are 
lOA transistors for use in amplifiers up 
to 35W. They have a collector-emitter 
rating of 60V, power dissipation of 90W, 
and current gain of 25 to 100 at a 
collector current of 3A. 

SOLARTRON AUSTRALIA, 112 High 
Street, P.O. Box 138, Kew. Vic. 3101. 
Digital Multimeter A.1613. Includes digi¬ 
tal measurement of capacitance as well 
aS;AC and DC voltages, AC and DC cur¬ 
rent, and resistance. Available with op¬ 
tional BCD printer output. Ranges: AC- 

DC voltage lOOuV to lOOOV: AC/DC 
current O.luA to 2A: resistance 0.1 ohm 
to 2M; capacitance O.lpF to 2uF. Accur¬ 
acy ranges from O.lpc of reading 4.I 
digit on DC voltage to 0.3pc of reading 
4-1 digit on capacitance. Common mode 
noise rejection is 130dB. 

INDUSTRIAL & DOMESTIC EQUIP¬ 
MENT CO., P.O. Box 163, Dandenong, 
Vic. 3175. Agents for Delco Radio, 
U.S.A. Inquiries on company letter¬ 
head. Power Transistors. 2N5241 NPN 
triple diffused silicon power transistor 

for high voltage and switching applica¬ 
tions. 2N5157 NPN triple diffused silicon 
power transistor for use in deflection cir¬ 
cuits, switching regulators, and line-ope¬ 
rated amplifiers. 2N5155 PNP germa¬ 
nium Nu-Base transistor for high peak 
power switching applications, e.g. high 
current inverters and ignition applications. 
DTS-100 series NPN triple diffused silicon 
power transistors for general use in volt¬ 
age regulators, power amplifiers, and 
high efficiency switching circuits. DTS- 
410 NPN triple diffused silicon power 
transistor for switching applications of 
all types. 

AUSTRALIAN RECORD CO. LTD., 
11-19 Hargrave Street, East Sydney, 
N.S.W. 2010, has a new telephone num¬ 
ber, 31-0255. The postal address of the 
company is P.O. Box 267, Darlinghurst, 
N.S.W. 2010. 

INFORMATION ELECTRONICS 
LTD., 42 Mort Street, Braddon, A.C.T. 
2601, has aimounced the formation of a 
marketing subsidiary. Computer Accessor¬ 
ies Pty. Ltd. The managing director of the 
new company is Mr W. H. Andrew, 
formerly manager of his own Canberra 
company, known as A.D.P. Accessories 
and General Liaison Enterprises, the in¬ 
terests of which have been merged with 
those of Computer Accessories and I.E.L. 
Computer Accessories will continue to 
provide the products formerly offered by 
E.D.P. Accessories, and will expand that 
product range with other equipment manu¬ 
factured by I.E.L. Mr Andrew was pre¬ 
viously New Zealand sales manager and 
Canberra manager for International Com¬ 
puters (Aust.) Pty. Ltd. 

GROUP ELECTRONICS PTY. LTD. 
is a recently formed company with a 
modern factory and offices at 47 South¬ 
ern Road, Mentone, Vic. 3194; telephone 
550-1085. The company has been formed 
by John Wright, formerly with D. R. 

COMMUNICATIONS RECEIVER 
• 4 BANDS COVERING 540 Kcs. TO 

30 Mcs. 

® TWO MECHANICAL FILTERS 
ENSURE MAXIMUM SELEC¬ 
TIVITY. 

• PRODUCT DETECTOR FOR S.S.B. 
RECEPTION. 

® AUTOMATIC NOISE LIMITER. 

LARGE TUNING AND BAND- 
SPREAD DIALS FOR ACCURATE 
TUNING. 

CALIBRATED ELECTRICAL 
BANDSPREAD. 

“S” METER AND B.F.O. 

2 MICROVOLTS SENSITIVITY 
FOR 10 dB S/N RATIO. 

PRICE: FOR/FOA SYDNEY: $175.00 

CONSULT YOUR LOCAL RADIO DEALER, OR 

MA!L THIS COUPON 

Piease forward free illustrated literature and 
specifications on Trio equipment. 

Name. 

Address. 
(A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: ‘WESTELEC/ 

mmeoamamm Sydney. Phone: 40 1212 
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A 
The OS25 has set new standards for a low cost, dual trace oscilloscope. It is rugged, simple to 
operate and maintain and is attractively styled. Triggering facilities are unusually comprehensive for a 
low cost instrument of this type and include internal triggering from either channel. 

This oscilloscope has a vertical amplifier bandwidth from DC to 5MHz with a maximum 
sensitivity of lOOmV/cm on each channel. The time base gives sweep speeds from 1 sec/cm to 
0.5pS/cm using switched and fine controls. The operating mode best suited to the time base speed 
is automatically selected by the time base range switch; beam switching for the two slowest speeds 
and alternate sweep for the four highest speeds. 

A bright clear display is obtained on a 5 inch helical PDA tube operating at a potential of 3kV 
overall. 

5 IVIMz OuislI nrrstce 
Oscilloscope OS2i5 

plus S«li9S 

EXCLUSIVE AUSTRALIAN DISTRIBUTORS IPOR . . . 

.A.IDV^KrOEl IlSrSTFtTJls^BKr'T’S 

MELBOURNE 
30-2491/2 

jacoby, rnffchell & co.pty.ltd. 
469-475 Kent Street, Sydney. 26-2653. 

ADELAIDE BRISBANE PERTH LAUNCESTON 
S3-61I7 2-6467 28-lip2 2-S322 
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FORTY YEARS 
WITH PHILIPS 

The managing dir¬ 
ector of Philips Elec¬ 
trical Pty. Ltd., Mr 
E. W. Burnett (right), 
is congratulated on 
his completion of 40 
years’ service with 
Philips by the chair¬ 
man of Philips Indus¬ 
tries Ltd., Mr A. J. 
W. van Agt, Mr 
Burnett joined Philips 
in 1929 as a clerk in 
the Radio Valve De¬ 
partment at the Syd¬ 
ney head office. Fol¬ 
lowing various pro¬ 
motions, he was ap¬ 
pointed manager of the Miniwatt Divi¬ 
sion, and assisted in the establishment of 
Philips’ manufacturing plant at Hendon, 
near Adelaide. In 1957, Mr Burnett was 
appointed an associate director of Philips 

Electrical Industries and, in 1964, became 
a director of that company. In 1965, he 
was elevated to managing director of 
Philips Electrical Pty. Ltd., the major 
trading company of the group. 

Johnston and Co. Group Electronics has 
negotiated a number of arrangements with 
several American organisations, covering 
the industrial, military and medical elec¬ 
tronics markets. The policy envisaged by 
the company is to manufacture certain 
equipments under licence from overseas 
principals. 

HAWKER DE HAVILLAND AUS- 
'IRALIA PTY. LTD, has reached an 
agreement with Coubro and Scrutton Ltd. 
(U.K..) for the marketing and manufacture 
in Australia of communication antenna 
systems, Coubro and Scrutton is a lead¬ 
ing U.K. designer and manufacturer of 
communication antennas ranging from 
LF to microwave. Hawker de Havilland 
will market the full range of equipment; 
local manufacture will be to Coubro and 
Scrutton designs. Mr Peter Park, formerly 
managing director of Coubro and Scrut- 
lon's Australian subsidiary, has been ap¬ 
pointed communications manager of the 
Electronics Division of Hawker de Havil¬ 
land, and will be responsible for the new 
activity. 

Mr Peter Park Dr J. G. Campbell 

PERKIN-ELMER PTY. LTD., 269 
Tinces Highway, Dandenong, Vic. 3175, 
as announced that the company manag- 
iig director, Dr James G. Campbell, is 
•verseas on an 8-week tour. He is visit¬ 
ing the headquarters of the Perkin-Elmer 
Corporation in the U.S.A., and subsidiary 
IfTiliated manufacturing plants and offices 
]i Africa, Europe, North America and 
last Asia. Mr Peter Sadesky, southern 
Mes manager of the company, has re¬ 
amed from visiting Perkin-Elmer manu- 
icturing plants in the U.S.A., U.K. and 
vest Germany, He also attended the 
ocj'ety of Applied Spectroscopy Confer- 
nce in Cleveland, U.S.A., and Labex In- 
irnational in London, England. Mr 
.adesky also took part in a mass spectro¬ 
meter symposium at Perk in-Elmer’s office 
\ Gothenburg, Sweden, 

I RCA OF AUSTRALIA PTY. LTD., 11 
’hartoum Road, North Ryde, N.S.W* 

2113, has changed its name to RCA 
Limited. The company has also 
announce J that Mr Ray Sheldrick has been 
appointed to the newly created posi¬ 
tion of merchandising manager, Technical 
Products Division. Formerly, Mr Shel¬ 
drick had been stationed in RCA CJreat 
Britain television field service, and was 
then transferred to the camera products 
management division in Camden, New 
Jersey, U.S.A. There he was involved with 
the training of studio staff for the opera¬ 
tion and maintenance of the TK 42 
colour television camera. He returned to 
Australia to exhibit the TK 42 camera at 
the 1967 l.R.E.E. Convention and also 
at ATVO, Melbourne. He has since assis¬ 
ted in the development of the TK 44 
colour camera, demonstrated at the 1969 
l.R.E.E. Convention. 

SIEMENS INDUSTRIES LTD. has 
constructed a new seven-storey building 
for its Communications Division adjacent 
to the present office building at Richmond, 
Victoria. The additional 79,300 square 
feet of floor space will enable Siemens to 
expand its production of teleprinters, 
cradle relays and channel modulator 
equipment. Many components previously 
imported are now mass-produced at Sie¬ 
mens’ factory. Siemens is exporting pre¬ 
cision teleprinter camshafts, cradle relays 
and teleprinters to various countries, 

AURIEMA INTERNATIONAL 
GROUP has been appointed international 
marketing managers for the Instrument 
System Division of ISD Whittaker Cor¬ 
poration, and for the newly developed 
range of microwave products of Electro¬ 
magnetic Information Processing Labora¬ 
tories (EIP), both companies of the 
U.S.A. 

ISD Whittaker is a combination of es¬ 
tablished companies in the instrumentation 
field, and represents a single source for a 
wide range of instrumentation equipment 
and accessories. Companies included in 
the combine are: Pace Engineering Co., 
Wiancko Engineering Co., Photocon Re¬ 
search Products, Micro-Systems Inc., and 
Fluid Components Co, Their products 
derive principally from requirements in 
aerospace, aircraft, ground support equip¬ 
ment, rockets, wind tunnel, and atomic 
energy fields. 

The microwave product line of EIP 
includes the Model 101A YIG-tuned Crys¬ 
tal Video Spectrum Analyser (0.7 to 
18.0GHz), the Model 202A Frequency 
Converter (which extends the range of 
the lOlA down to 50MHz), and the 
Model 301A Frequency Meter (covers 3 
to 18GHz in a single unit). Further infor¬ 
mation about ISD Whittaker and EIP 
products may be obtained from Auriema 
(Australasia) Pty. Ltd., 443 Kent Street, 
Sydney, 2000. Q 

UNITED TRADE SALES 
PTY. LTD. 

SPECIAL 
8020 H.W. RECTIFIERS. 

NEW. 35 cents each. 
G.E.C. SM5 24 volt 670 ohm Sealed 
Relays. 50 cents ea 

Pack and Postage 20 cents 

VALVES 
ATS25 (807) 70c ea. 815’s 70c. 6J6 
30c ea. 6AC7 20c ea. VR 150/30 
75c ea. QB2/250 Phillips $7 eu 
DM71 30c ea. 

Pack and Post 10 cents 

CATHODE RAY TUBES 
GEC ir E4412 $3 ea. E4103 $3 
ea. Data and Pin Connections sup¬ 
plied with each Tube, 

Pack and Post 30 cents. 

RELAYS 
3000 Type 50c ea. 

Pack and Post 20 cents. 

MILLER TRANSISTORISED IF 
STRIPS 

455 Kc Selectivity 5 Kc at 6db down 
Power 6 Volts 2mA gain 50db. 

Prices $9.70. 

NEW PIANO KEY SWITCHES 
5 KEY, Special at $1.00 each. 

CAPACITORS 
80 for $2 in Poly Packed Bags. 

Mixed values only. 

COMPLETE RANGE OF METERS 
P25’s 2isq 

lOOuA .. $6.95 1mA .. $4.50 
500uA .. $5.25 50mA $4.50 

lOmA .. $4.50 S’metcr .. $5.25 

MULTIMETERS, 200H, 2QK ohms 
per volt. $11.25, me. tax. CT 500 20K 
ohms per volt, $15 ine. tax. CT 330 
20,000 ohms per volt, $17J5. 

RESISTORS. Mixed Values only in 
Bags: $2 per 100, or 50 for $1. 
3,000 Type Relays. New stocks. 50c 
each. Plus postage. 

TRANSISTOR V.H.F. CONVERTER 
Tunable 108-136 Mhz Aircraft Band 
1F-600KC to LOOOKc. No connecting 
wires needed, 9V Battery, self-contain¬ 
ed, just place alongside broadcast 
radio. Price only $14,40 plus 45c 
postage. 

WANTED BUY: 
RECEIVERS, TRANSMITTERS, 

TEST EQUIPMENT. 
Ail prices subject to alteration without 

notice. 
All items PLUS POSTAGE. 

UNITED TRADE SALES 
PTY. LTD. 

280 LONSDALE STREET, 
Melbourne. Phone 663-3815 

Opposite Myers 
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Let The World University Of Postai Education 

TRAIN YOU FOR A KEY JOB 
Israel 

South Africa 

British West Indies 

Kenya Mm 

Indiay 

Hongkong 
WSBBBSSSSSBB^ 

Singapore 

Bangkok 

(HM ^®y*on H 

Australia 

New Zealand 

BRANCHES 

THROUGHOUT 

THE WORLD 
TODAY 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 obligation but could be 
the turning point in YOUR career. 

OVER 500 COURSES 

Courses offered by British Institutes include;— 

TECHNICAL 

Aero Engines 
Aeronautical Eng. 
Air Conditioning 
Arch. Drwg. & Design 
Automation 
Auto Elec. Equipment 
Automobile Eng. 
Automobile Repairs 
Building (General) 
Carpentry & Joinery 
Chemical Engineering 
Civil Engineering 
Computers 
Die & Press Tools 
Diesel Engines 

Draughtsmanship 
Electrical Engineering 
Elec. Installations 
Elec. Measurements 
Electrical Power 
Electricity Supply 
Electronics 
Foundry Practice 
Garage Management 
Gas Turbines 
Geology 
Hydraulics 
Illuminating Eng. 
Industrial Chemistry 
Jig & Tool Design 
Mach. Drwg. & Design 
Maintenance Eng. 

Management 
Marine Engineering 
Mechanical Eng. 
Metallurgy 
Municipal Engineering 
Naval Architecture 
Painting & Decorating 
Patternmaking 
PetroleumTechnology 
Plastics 
Production Eng. 
Radar Technology 
Radio Engineering 
Radio Servicing 
Refrigeration 
Reinforced Concrete 
Road Engineering 

Rubber Technology 
Sanitary Engineering 
Structural Eng. 
Surveying 
Telecommunications 
Television 
Television Servicing 
Timber Technology 
Tracing 
Welding Technology 

COMMERCIAL 

Accounting 
Advertising 
Auditing 
Book-keeping 

Business M'gement 
Commercial Art 
Commercial Law 
Company Law 
Costing 
Economics 
Fiction Writing 
Journalism 
Secretaryship 
Selling 

GENERAL 

English 
European Languages 
Mathematics 
Shorthand 
Typewriting 

And many other Subjects. 

Details of Engineering and Commercial Exams., Certs, of Competency, Matriculation, etc. 

CHECK 
THESE 

FEATURES: 
• Modern streamlined 
methods ... you learn i 
the fast way and make | 
rapid progress. 

• Courses based on I 
STANDARD TEXT¬ 
BOOKS . . . Lessons 
and Model Answers 
written and planned 
by experts. 

• We provide all 
necessary text-books 
which remain your own ' 
property. 

• Moderate fees pay¬ 
able by small monthly 
sums. Written guaran-, 
tee. I 

• Courses can be j 
"tailored" to individual: 
requirements. 

SECURE ONE OF THESE BOOKS 
POST j:pui?bN NOW!:#* 

BRITISH INSTITUTE OF CAREERS 
College House. 113 Pacific Highway, North Sydney, 2060 

I am interested in. 
Please send me the appropriate Career-Book. 

NAME (PLEASE PRINT). 

AODRESS . 

E.L.-W-9 . 

Occupation.Age. 

THE B i?C: GROUP\eADS^:^^^^^ WORLD IN POSTALifRAIMING. 

UTISIP 

CAREERS 
In association with ,. 

" British Institute of ; 
1 Engineering Technology 
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TECHNICAL BOOKS 
ANO PUBLICATIONS 

V _____-___U 

Network analysis . . . 
INTRODUCTORY TOPOLOGICAL 

ANALYSTS OF ELECTRICAL 
NETWORKS, by Shu-Park Chan. 
Published by Holt, Rinehart and 
Winston, Inc., New York, 1969. 
Hard covers, 6in x 9iin, 482 pp., 
circuits and diagrams. Price in 
Australia $16.75. 

As the title, itself will probably 
convey, this is a book intended prim¬ 
arily for graduates, senior under¬ 
graduate students and practising circuitr 
designers. The author is- Professor ^ 
Electrical Engineering at the University 
of Santa Clara, C^fomia, and the 
book is based largely upon his lecture 
notes prepared for courses covering 
modern network analysis and network 
graph theory. 

In view of the growing application 
of digital computers to electronic cir¬ 
cuit design and analysis, Professor 
Chan has strongly orientated his book 
toward amalytical techniques which are 
evolving as those most valuable for 
“C.A.D.” (computer-aided design). 
Hence the emphasis upon matrices, 
flow graphs, and other types of topo¬ 
logical analysis. 

The chapter headings of the book 
are as follows. 1—Elementary Net¬ 
work Topology; 2—Matrices of a 
Graph; 3—Duality; 4—Matrix Repre- 
'Sentation of Network Equations; 5— 
Topological Analysis of Passive One- 
Ports; 6—^Passive Two-Port Topo¬ 
logical Analysis; 7—Flow-Graph Tech¬ 
niques of Linear System Analysis; 8— 
Topological Analysis of Active Net- 

^'Commendable text” 
works; 9—Topological Applications to 
Switching Networks; 10-~Introduction 
to Topological Synthesis and Other 
Applications. 

In order to make the book self- 
contained as much as possible, there 
are five appendices intended as intro¬ 
ductions or reviews of the basic pre¬ 
requisite concepts necessary for mean- 
in^ul reading of the book itself. In 
turn, the appendices deal with theory 
of determinants, matrices, and systems 
of linear equations, and then with the 
methodological concepts of “necessary 
and sufficient conditions” and “methods 
of proof.” 

To this reviewer the book seems to 
be written with a commendably smooth 
and concise style, and possesses a high 
readability level. There are numerous 
illustrative examples given throughout 
the text, while all definitions, proofs 
and important concepts are stated con¬ 
cisely and emphasised in a most 
thorough manner. Each chapter con¬ 
cludes with a set of tuitional problems, 
while at the end of the book itself 
the author has provided a list of some 
85 suggested references to assist those 
wishing to pursue the various topics 
further. 

In short, then, a book which I find 
highly commendable in every way, and 
one which seems destined to become 
a standard text for courses in modem 
circuit and network analysis. 

The review copy came from the 
local office of the publisher, who 
advises that the book is already in 
stock at most major bookstores. (J.R.) 
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Microcircuit design and application 
MICROCIRCUITS AND THEIR 

APPLICATIONS, Edited by W 
Gore. Published by Hiffe IBlooks 
Ltd., London, 1969. Hard covers 
8lin X 5iin, 250 pp., many cir¬ 
cuits and diagrams. Price in U. 
90s. 

An up-to-date -treatment of micro 
circuit design techniques and applica¬ 
tions, written by a group of specialists 
in the field. While quite broad in 
scope it is at the same time detailed 
and thorough, features which should 
make it of interest both to the prac¬ 
tising engineer seeking a guide for use 
of the new technology, and also to the 
engineering student and advanced 
amateur seeking an introduction to the 
broad concepts. 

Probably the most efficient way to 
convey both the scope and current 
relevance of the book is to list the 
chapter headings, which are as fol¬ 
lows. 1—Manufacturing Techniques 
for Silicon Integrated Circuits; 2—^The 
Specifications and Design of Film and 
Hybrid Integrated Circuits; 3—The 
Evolution of Transistor-Transistor 

Logic Circuits; 4—^The Philosophy of 
Lmear Integrated Circuit Design; 5^— 
Linear Integrated Circuits; 6—Quality 
and Reliability Assurance Procedures 
for Monolithic Microcircuits; 7—Pack¬ 
aging Techniques for Electronic Sys¬ 
tems; 8—General Purpose Linear Cir¬ 
cuit Applications; 9—Integrated Cir¬ 
cuit System Design; 10—^Digital 
Techniques in Microelectronics; 11— 
A Philosophy of Microminiature Com¬ 
puters; 12—Microcircuits in the 
Control of Thyristors; 13—Design 
Considerations for l-2nS Circuits and 
The Interconnection Possibilities of 
E2CL Gates; 14—Cost Evaluation: 
The Economics of Integrated Circuits 
versus Discrete Components; 15— 
Metal Oxide Semiconductor- Tech¬ 
niques;. 16—Large-Scale Integration; 
17—Domain Originated Functional 
Integrated Circuits; 18—Future Trends 
in Large-Scale Integration. 

Variations in style and even reada¬ 
bility tend to be the inevitable out¬ 
come of multiple authorship; how¬ 
ever, fairly close examination of the 
present book suggests to this reviewer 

that in this case the variations are quite 
minor. The communication level of the 
various contributions seems consistent¬ 
ly high throughout, and is matched by 
a notable similarity of style. In short 
there seems every evidence that both 
the contributors and the editor of the 
work have worked hard to avoid the 
pitfalls into which other works of 
this general type have fallen. 

For those seeking an up-to-date 
picture of modem microcircuit 
technology, here is one with very 
worthy qualities. 

The review copy came directly from 
the publishers, and no information in 
to hand concerning local price and 
availability. However as the publication 
date in the U.K. was early this year, 
it is likely that stocks will be held by 
the larger Australian bookstores by 
the time this review appears. (J.R.) 

Thermal physics 
THERMAL PHYSICS, by Edward A. 

Desioge. Published by Holt, Rine¬ 
hart and Winston, Inc., New York, 
1968. Hard covers, 6m x 9iin, 
363pp, many diagrams. Price in 
Australia $10.45. 

A basic text on themodynamics, in¬ 
tended particularly for undergraduate 
courses in science and engineering. The 
author is Associate Professor of Physics 
at Florida State University, and has 
written the book with the aim of help¬ 
ing the student to gain somewhat 
greater insight into the subject than 
tends to be provided by the traditional 
treatment combining historic and “mac¬ 
roscopic” approaches. 

The approach which Professor Des¬ 
ioge has adopted involves the initial 
proposition of a basic set of theoretical 
postulates using a “molecular” or mic¬ 
roscopic viewpoint based on atomic 
theory. The postulates are then method¬ 
ically examined both historically and in 
terms of macroscopic phenomena, pro¬ 
viding the student with a unified and 
consistent picture of the subject and 
one which may more easily be cor¬ 
related with concepts gained in other 
fields. 

The text of the book is divided into 
seven parts, whose titles are as follows. 
1. The Basic Principles of Thermo¬ 
dynamics for Simple One-Component 

A.R.R.I. 
THE RADIO AMATEURS HAHDBOOK 

1969 
For over forty years an indispen¬ 

sable part of the amateur’s equip¬ 
ment. 

Treatment of radio communication 
problems in terms of how-to-do-it 
rather than by abstract discussion. 

PRICE $5.85. Post 35c. 

R.S.6.B. RADIO 
COMMUNICATION HANDBOOK 

The fourth edition of the handbook 
is invaluable not only to the amateur 
but also the professional engineer. 

PRICE $10.50. Post 50c. 
Available from: 

COLLINS BOOK DEPOT PTY. LTD. 
363 SWANSTON ST., MELB. 3000. 

Phone 663-3787 
Stock lists available free of charge 

on any subject of interest to you. 
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Full range 
world famous 
dual concentric 
loudspeakers 
The Monitor Gold is a further refinement 
in the almost legendary range of Tannoy 
Dual Concentric Loudspeakers. An 
entirely new crossover network not only 
provides facilities for adjusting treble 
energy to suit prevailing acoustic 
conditions, and treble roll-off to 
accommodate variations in programme 
material, but also gives a smoother 
frequency response in the middle treble 
register together with a more constant 
impedance characteristic; thus ensuring 
the highest performance from modern 
transistor amplifiers. The impedance is 
nominally 8 ohms but never falls below 
5 ohms. 

Distributed through the Consumer Products Division of 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
554 PARRAMATTA ROAD, ASHFIELD. 71 0791 

167 Queen Street, Melbourne. 67 9161 • 70 Merivale Street, Brisbane. 4 1631 
• Cnr. Darby and King Streets, Newcastle. 2 5166 • 231*233 Bulwer Street, 
Perth. 28 6400 • 48 King William Road, Goodwood, Adelaide. 72 2366 • 42 
Frederick Street, Launceston. 2 1804 • 123 Murray Street, Hobart. 3 3836*7 

Systems; 2, Methods of Thermodyn¬ 
amics; 3. Some Consequences of the 
Basic Principles of Thermodynamics; 
4. Application of Thermodynamics to 
Some Simple Systems; 5. Thermo¬ 
dynamics Multicomponent Systems; 
6. Thermodynamics of General Sys¬ 
tems; 7. Thermodynamics of Steady 
States. Following the text itself there 
are seven appendices dealing with spe¬ 
cific mathematical techniques, 14 data 
tables of physical quantities, a com¬ 
prehensive bibliography, answers to 
tuitional problems given throughout the 
text, and an index. 

Throughout the book the exposition 
is both lucid and highly concise, and 
in the opinion of this reviewer the 
author has succeeded admirably in pre¬ 
senting a unified, satisfying and up- 
to-date treatment of a subject which 
not long ago was one of the most 
poorly presented, and hence difficult, 
elements in science and engineering 
degree courses. I have therefore no 
hesitation whatever in warmly com¬ 
mending the book both to students and 
to lecturers responsible for the appro¬ 
priate courses. 

The review copy came from the local 
office of the publisher, who advises 
that copies are already in stock at 
all major bookstores (J.R.) 
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LITERATURE—in brief 
TELECOMMUNICATION JOUR- 

NAL, Vol. 36, No. 5, May, 1969. Pub¬ 
lished by the International Telecommuni¬ 
cation Union (ITU), Place *des Nations, 
1211 Geneve 20, Switzerland. Contents: 
The Doppler effect in radio astronomy, 
by A. J. Hi^s; Evolution of the inter¬ 
national routing plan, by I. A. Newstead; 
The effect of income and social class on 
residential telephone demand, by Bjorn 
Wellenius. The section “Union Activities” 
includes a report on the Secretary- 
General’s visit to East Africa, and a 
report on training of technical staff for ■ 
the P.T. and T. Ministry in Kuwait. 

Under the heading “Ideas and Achieve¬ 
ments” are described optical communica¬ 
tions experiments at 6328A and 10.6 
microns, the Mariner mission to Mars, 
and a new radio telescope under con¬ 
struction in the U.K. A large map show^ 
ing details of ITU’s technical co-operation 
projects throughout the world is included 
as a supplement. 

MI CONTACT, Issue 10 (E). Published I 
by Marconi Instruments Ltd., St. Albans, ; 
Herts., England. Contents include: Low- | 
cost counters make their mark; Iran air¬ 
ports contract; More Autotest ordered; 
Government sales and service; lOHz to 
lOMHz oscillator; Slightly used instru¬ 
ments for sale; MI Sanders introduce 
new microwave oscillators; Waveguide 
business booming; New microwave signal 
sources; General purpose klystron power 
supply; Direct reading microwave fre¬ 
quency meter; Measuring frequencies up to 
510MHz; Record American orders; TF 
2700 Universal Bridge a best seller; Short 
form catalogue. Inquiries should be direct- | 
ed to the Australian representatives, 1 
Amalgamated Wireless (A’sia) Ltd., P.O. j 
Box 96, North Ryde, N.S.W. 2113. 

OPERATIONAL AMPLIFIER SPECI- ! 
FICATION GUIDE. Published by Nation- I 
al Semiconductor Corporation, Santa 
Clara, California, U.S.A. This folder 
provides essential data on National Semi¬ 
conductor’s line of military and com¬ 
mercial integrated circuit operation ampli¬ 
fiers. Inquiries should be addressed to the 
Australian representatives, Rutherford 
Electronics Pty. Ltd., 833 Doncaster Road, 
Doncaster, Vic. 3108. 
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INDUSTRIAL RESEARCH NEWS» 
No. 74. March, 1969. Published by the 
Industrial and Physical Sciences Branch, 
Commonwealth Scientific and Industrial 
Research Organisation, 314 Albert Street, 
East Melbourne, Vic. 3002. Contents: 
Optical gratings now made in Australia; 
Research leacfi to milk protein exports; 
Railway to Gulf?; FLATEST program; 
Versatile new tiles. 

NEW technology, No. 26, March, 
1969. Published by the British Minfetry 
of Technology and the Central Office of 
Information. Available free of charge 
from the Central Office of Information, 
Hercules Road, Westminister Bridge Road, 
London SEl, England. Contents: The 
Changing Face of Telecommunications; 
The Mixed-Flow Fan Club Grows—^with 
Help from NEL; Industrial Hydrodynam¬ 
ics at NPL; Drilling Rig Tests at HRS; 
News, Statistical Indicators. 

MULLARD OUTLOOK, Vol. 12, No. 
2, March-April, 1969. Published by Mul- 
lard-Australia Pty. Ltd., 35-43 Clarence 
Street, Sydney, 2000. Contents: Viewpoint 
with Mullard; Colour television, part 4 
— historical survey; Voltage controlled 
oscillators using FC family of integrated 
logic circuits; Original Wentworth Hotel 
historic links with I.R.E.E. Australia; 
Electronics in domestic appliances, part 2 
— thyristor ratings and characteristics; 
Low level amplifier using TAA293; New 
EHT rectifier with 12KV rating; New 
range of Ferroxcube inductor cores; The 
YIG (typical application as a light modu¬ 
lator); New capstan transistors for VHF 
mobile transmitters; Integrated micro¬ 
phone preamplifier; Chromaticity diagram 
cover; Clean room at Mullard U.K. re¬ 
search laboratories; “CN” approval for 
integrated circuits; 20W and 40W power 
amplifier. 

STANDARDS ASSOCIATION OF 
AUSTRALIA is seeking comment on a 
draft Australian standard code of recom¬ 
mended practice for the control of un¬ 
desirable static electricity. The draft is 
being issued as I^. 1393. The draft in¬ 
cludes recommendations for controlling 
static electricity where it may cause 
hazards or inconvenience. Considerable 
introductory material explaining the 
factors associated with static electricity 
generation and control is also included 
togedier with principal methods for con¬ 
trolling static electricity generated by 
solid objects, persons, liquids, dusts and 
gases. Copies of Doc. 1393 may be ob¬ 
tained without charge from the Head¬ 
quarters of the Association, 80 Arthur 
Street, North Sydney, N.S.W. 2060, or 
from branch offices in State capital cities 
and Newcastle. Comment should reach 
the Association not later than August 31, 
1969. 

PLANAR, April/May 1969, Published 
by Fairchild Australia Pty. Ltd., 420 
Mount Dandenong Road, Croydon, Vic. 
3136. Contents: Putting the uA741 to 
work — some of the many applications 
of this monolithic operational amplifier; 
The Fairchild 7050 digital multimeter — 
the specifications of this latest addition to 
the Fairchild range of digital meters; 
Time marches on precisely — the 
principles of a digital clock; Radiation 
resistant devices — types and effects of 
radiation on devices to meet military 
specifications; Micromatrix wins top 
product award — the Fairchild 4500 
Biopolar Micromatrix Array containing 
the electrical equivalent of 352 discrete 
components. 

HEWLETT-PACKARD JOURNAL, 
Vol. 20, No. 4, December, 1968. IMb- 
lished by the Hewlett-Packard Company, 
Palo Alto, Calif., U.S.A. Contents: Rapid 
analysis of low frequency spectra — the 
use of automatic amplitude ranging and 
electronic sweeping; High dynamic per¬ 
formance X-Y recorder — introducing the 
HP Model 7004A X-Y recorder with a 
pen capable of an acceleration in excess 
of 1200in/sec or 3G; A low-cost, general- 

purpose oscillator — two small, light¬ 
weight Wien-bridge oscillators; Amplitude 
stability with a zener level detector — a 
method of improving the amplitude 
stability of an oscillator by biasing a 
peak detector from its own output. In¬ 
quiries to Hewlett-Packard Austrdia Pty. 
Ltd., 22-26 Weir Street, Glen Iris, Vic. 
3146. 

PROCEEDINGS OF THE 5TH IN¬ 
TERNATIONAL CYBERNETICS CON- 
GRESS, held in Namur, Belgium, from 11 
to 15 ^ptember, 1967. Published by the 
International Cybernetics Association, 
Palais de ExpositioiK, Place Andre Rijck- 
mans, Namur, Belgium. This Congress 
marked the 10th anniversary of the found¬ 
ing of the Association and concluded with 
an academic session honoured by the pre¬ 
sence of H.M. the King of the Belgians. 
The aim of the Association is to main¬ 
tain a permanent and organised liasion 
between scientists whose work in various 
countries is connected with any aspect of 
cybernetics. The association also publishes 
a quarterly journal, “Cybernetics.*’ 

TECHNICAL COMMUNICATIONS, 
Vol. 10, No. 97. Published by Mullard 
Ltd., Torrington Place, London W.C.l, 
England. Contents: Channel multiplier 
plates for imaging applications — the ex¬ 
ploitation of single-channel electron mul¬ 
tipliers to produce two-dimensional arrays 
of multipliers for image detection and 
intensification; Pincushion correction and 
convergence for 625-line colour receivers 
— simple circuits for a hi^ standard of 
convergence with good raster shape; 
Magnetic units in SI — the SI magnetic 
units derived from basic magnetic theory, 
with a conversion table for cgs and SI 
units; DC amplifier to drive an electroly¬ 
tic ampere-hour meter — a long-tailed 
pair transistor amplifier converts a DC 
signal from up to lOOmV input to a 
5mA current to be passed through an 
electrolytic A-H meter. Inquiries to Mul¬ 
lard Australia Pty. Ltd., 35-43 Clarence 
Street, Sydney, 2000. 

LEL DIVISION, Varian Associates, 
Copiague, N.Y., U.S.A., has published a 
17-page catalogue describing the division’s 
line of microwave, RF and IF receiving 
systems and components. The catalo^e in¬ 
cludes sections on integrated circuits, 
microwave receivers, converters and mixer 
preamplifiers. In addition it describes the 
LEL line of strip line components. In¬ 
quiries to Varian Pty. Ltd., 38 Oxley 
Street, Crows Nest, N.S.W. 2065. ^ 
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NOTES AND ERRATA 
ECONOMY Q-METER (June 1969); 
A small number of copies of the June 
1969 issue were printed with the top¬ 
most illustration of page 47 laterally 
reversed due to a printing error. The 
illustration concerned is a reproduction 
of the rear of the instrument front 
panel, and should have appeared with 
the rear of the meter barrel visible on 
the right-hand side, as shown in the 
small reproduction below. 

PLAN 
YOUP 

FUTURE 
CHOOSE a career in the field of 
ELECTRONICS* — the Nation's most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
riS 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'I 
OOINO 

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 m 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). 

Dally: 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). 

... STUDY 
NOW 

Send for training 

syllabus. There is no obligation. 

NAME...;. 
ADDRESS. 

wireless 
G.P.O. Box 2516, Sydney 

A Service ef Amalgamated Wireless (Australasia) Ltd. 
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International Call Areas Award Announced 

The latest issue of the International Amateur Radio Club 
newsletter gives details of the formation of an organisation 

to promote a new world-wide DX award, 

by Pierce Healy, VK2APQ 

The decision to promote the award 
followed a meeting of several DXers 
from five continents, meeting in Geneva, 
then in London, who expressed their 
wishes to have an international award 
that would promote and stimulate friend¬ 
ly and skilful DX operation on ALL 
BANDS from 1.8MHz to 29.7MHz, all 
modes possibly being used. 

In order tP find out if this new 
approach to international co-operation in 
the amateur radio service was feasible, 
a private investigation was made by Ger¬ 
ard de Buren, HB9AW/WA6QAU, in 
August, 1968. Some 40 DXers, many 
on the top of the DXCC Honours Roll, 
were consulted. No objections to the 
proposal were received. 

A working group was organised in 
London and a draft of the rules set out. 
It was decided to set up an international 
organisation with a board of directors 
chosen from among the most active and 
respected amateurs of each continent. 
Geneva, the international city of this age, 
was chosen for the headquarters. 

The name decided on for the new 
body is International DX Organisation 
(IDXO). Roy Stevens, G2BVN, has ac¬ 
cepted the office as chairman of the 
board of directors for an initial term of 
two years. Gerard de Buren, HB9AW/ 
WA6QAU, who originated the idea in 
1967, is co-ordinating the project and 
handling the secretarial work. He is assist¬ 
ed by Len Jarrett, HB9AMS/VE3EWE, 
administrative director of the Boy Scouts 
World Bureau, now in Geneva; and by a 
team of competent DXers. 

It is pointed out that this new organi¬ 
sation is not, and will not be, in conflict 
with either the International Amateur 
Radio Union or the International Ama¬ 
teur Radio Club (IARC). Neither of these 
has an international award similar to the 
new “International Call Areas Award 
(ICAA),” therefore no point of friction 
could ever occur. The IDXO will put 
emphasis on some very important aspects 
of the amateur radio service. 
1. It will adhere strictly to the I.T.U. 

Regulations (Geneva 1959) etc. This 
means that: 
a. Banned countries will not count. 

Luckily, there are only three. 
b. Prefixes not in line with I.T.U. 

Regulations will not count. The 
IDXO will not recognise the fol- 
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News and notes of Divisionai and 
Club activities submitted for inclusion 
in these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 

Bankstown, N.S.W. 2200. 

lowing prefixes: AC; ACS; AC4 
(but 9A1 is acceptable); PX; UBS; 
UY5 (but UTS is acceptable); UR2 
and 7G1. 

c. The 1 series as IM, IS not being 
in agreement with I.T.U. Regula¬ 
tions, will not count either. 

2. It shall be the general principle, nor¬ 
mally, that UNINHABITED islands 
or places or demilitarised and neutral 
zones, will not be recognised. This 
means that Bajo Nuevo, Bouvet, Clin- 
perton, Cormoran, Heard, Malpelo, 
Maria Theresa, Nevasa, St. Peter and 
St Paul, San Felix, Serrana, and per¬ 
haps a few others, will not count. 

3. Consideration will be given to: 
a. Wide-spaced areas for propagation 

research and studies; 

lARU Region I 
Convention 

As these notes went to press, a 
report was received on the lARU 
Region I Convention held in Brus¬ 
sels in May at which 34 societies 
were represented. A full report will 
be given next month. VK2APQ. 

b. Radio amateur population. 
Here, a brand new concept, and a 
good one according to the first DXers 
reactions, is presented for the first 
time since 1937. The DXers will have 
to forget to think in “countries” and 
from now on will talk about so many 
“Call Areas” worked and/or confirmed 
and QSL’s exchanged. 

For the ARRL/DXCC, the United 
States of America counts as one country: 
but for the IDXO/ICAA there will be 
48 Call Areas, each State counting sep¬ 
arately. 
4. Promoting ALL SIX BAND OPERA¬ 

TION and INCREASING THE USE 
of all HF bands around the world are 
the basic motivations of this world¬ 
wide project. 

Here recognition and tribute are paid 
to ^e pioneering work of the DARC 
(German Amateur Radio Club) for their 
excellent all band promoting award: the 
WAE (Worked all Europe). 

Congratulations also to ARRL for their 
one-shot extension of DXCC into 
5BDXCC. 
5. The International Call Areas Award 

will not be and cannot ever be saturat¬ 
ing. 

6. Several categories are available for the 
award and also separate classes for 
single operator and for multi-operator/ 
radio clubs. 

7. A certain number of call areas have to 
be worked and confirmed irrespective 
of the bands, like the DXCC, but the 
same call areas will have to be worked 
on different bands to reach the mini¬ 
mum of points required for the cate¬ 
gory of award aimed at, as for the 
WAE. 

8. Record books will be made available 
to those participating in the contest. 

9. Commencement working date, on six 
bands: January 1, 1969. 

A full set of rules adopted by the 
IDXO board of directors wiU be released 
and published, world-wide, in the very 
near future. 

Time will tell to what extent the efforts 
involved in the project will be rewarded. 

In answer to the question, “Is it worth 
while trying?” one of the top DXers in 
the world said: 

“With the present problems, which have 
developed in connection with DXCC, 
there is need for a new and popular DX 
award. Several attempts have been made 
by different groups; however, none of 
these seem to have caught on. Perhaps 
the international aspect of the ICAA will 
permit it to succeed where others have 
failed. In any event, I certainly agree 
that the attempt is very worthwhile.” 

Commenting on the project, one of the 
directors wrote: 

“I think this should be a very exciting 
program, and a very popular award once 
it is publicised. What makes it particularly 
interesting is that the original members 
of IDXO have gone to ithe effort to in¬ 
clude a multitude of high population 
areas, in the U.S.A., Japan, etc. This will 
make it a lot more popular.” 

It is hoped to give further details of 
this new award as soon as full details of 
the rules and sections come to hand. 

Result of lARC DX CompetitioD 
Logs were received from 130 entrants 

in the 1968 lARC DX Competition and 
90 entrants qualified for the CPR (Con¬ 
tributed to Propagation Research) Certifi¬ 
cate. 

The highest scores recorded were: 
Single Operator—Single Band 

CW—UA9BZ 17,520 points 
Phone—SM7CSN 35,664 points 
Single Operator—All Bands 
CW—OK2RZ 87,550 points 

Phone—XW8AX 238,100 points 
Multi-operator Mixed Modes 

PE2EVO 94,714 points 
Mobile 

ZL2AQV 3,800 points 
Radio Teletype 

PE2EVO 1,134 points 
The best Australian and New Zealand 

scores were: 
Single operator—Single Band 

CW—14MHz ZLIBDN 3,720 points 
ZLIQW 3,480 points 

Phone—21MHz VK3ABA 3,474 points 
Single operator—All Bands 

Phone—VK2XT 89,595 points 

LA.R.U. Region III 
Three of the national amateur radio 

bodies, the Wireless Institute of Aus¬ 
tralia, Japan Amateur Radio League, and 
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the New Zealand Association of Amateur 
Radio Transmitters, have signed the In¬ 
terim Constitution of the International 
Amateur Radio Union, Region III Asso¬ 
ciation. At the time these notes were com¬ 
piled, a reply was still awaited from the 
Philippines Amateur Radio Society Inc., 
the fourth society represented at the first 
Region III Congress, held Easter 1968 
in Sydney. 

Convention in India 
Some prominent amateur radio opera¬ 

tors in India and others keenly interested 
in amateur radio have made preliminary 
arrangements to hold the First All India 
Radio Convention. The venue is Bombay 
and the date December 27 to 30 inclusive, 
1969. The purpose of the convention is 
to discuss matters connected with the 
development of amateur radio, particularly 
the following points: 
1. Problems and difficulties of amateur 

radio and ways and means of solving 
them. 

2. Local availability of components and 
equipments of use to amateurs and to 
examine the possibility of promoting 
interest in marketing items needed but 
not available in the country. 

3. Development of amateur radio in the 
service of the nation. 

4. Form a united body of radio amateurs 
in India with or without a Federation 
of all societies and clubs in India. 
The Executive Committee for the con¬ 

vention will be: 
Shri B. S. Dutt, VU2AJ—Chairman. 

Shri T. P. Sheth, VU2TP—'Hon. Secretary. 
Shri G. V. Sulu, YU2GV— 

Hon. Liaison Secretary. 
It is also proposed to operate an 

amateur station under the call sign 
VU2HAM from the convention. 

New Zealand 
The result of the 1969 Executive Coun¬ 

cil elections of the New Zealand Associa¬ 
tion of Radio Transmitters was as fol¬ 
lows: 

President: W, R. Hamer ZL2CD 
ZLl Councillors: 

A. G. Godfrey ZLIHV 
E. C. Amon ZLIACL 
D. E. Johnston ZLIAMN 
D. E. Cleland ZLIIY 
B. F. Kidd ZLl HZ 

ZL2 Councillors: 
K. Grove ZL2BBT 
G. C. StUdd ZL2AFZ 
W. Forsyth ZL2ALO 
R. T. Woodfield ZL2VN 
R. S. H. Morgan ZL2GQ 

ZL3 Councillors: 
R. A. Urlwin ZL3MG 
R. A. Garliok ZL3AAA 

ZL4 Councillors: 
P. W. Johnson ZL4LV 
A. F. Frame ZL4GA 

The retiring President Harry Burton, 
ZL2APC did not stand for re-election. 

VHF World Record 
This year is one during which great 

emphasis has been placed on man’s in¬ 
terest in the moon. Amateur radio opera¬ 
tors being no exception. 

Quite a number of VHF contacts have 
been made using moon-bounce techniques. 
However, the most notable of these suc¬ 
cessful experiments was the two-way con¬ 
tact reported in the May issue of the 
official Journal of the New Zealand Asso¬ 
ciation of Radio Transmitters-“Break-In.” 

This world record earth-moon-earth 
contact was made by Jack Morgan, 
ZLIAZR near Auckland, New Zealand, 
and Kjell Rasmusson, SM7BAE, Djur- 
slov, Sweden. The distance was 11,370 
miles across the earth’s surface, but the 
transimssion path was 476,000 miles to 
the moon and return, an outstanding 
achievement. 

The frequency used was 144MHz and 
the first contact was made between 1700 
and 1800GMT on March 4, 1969. The 
second contact was made between 1500 

Sub-IVliniature 

switches 
The best the World can offer 

TYPE MODEL CIRCUIT 250 V.A.C. 
RATING 

CIRCUIT ARRANGEMENT 

MRY-106 1 POLE lA 1-6 USABLE POSITIONS 
ROTARY MRX-108 1 POLE lA 1-8 USABLE POSITIONS 

MRX-204 2 POLE lA 1-4 USABLE POSITIONS 
MRX-402 4 POLE lA 2 POSITION 

S-2012 SPOT 5A ON-ON 
S-2013 SPOT 2A ON-OFF-ON 
S-2022 DPDT 5A ON-ON 

TOGGLE S-2023 DPDT 3A ON-OFF-ON 
S-2025 DPDT 3A ON-MOM ON 
S-2042 4PDT 5A ON-ON 
S-2043 4PDT 3A ON-OFF-ON 

SB-2011 SPDT 2A ON-ON (MOMENTARY) 
PUSH SB-2061 DPDT 3A ON-ON (MOMENTARY) 
BUTTON SB-2065 SPDT 2A ON-ON (DOUBLE ACTION) 

SB-2085 DPDT 3A ON-ON (DOUBLE ACTION) 

SEE SAW SW-3012 SPDT 3A ON-ON 

LAMP M LB-2061« DPDT 3A ON-ON (MOMENTARY) 
LIGHTED M LB-2085’^ DPDT 3A ON-ON (DOUBLE ACTION) 

*THE MLB SERIES OF LAMPLIGHTED SWITCHES ARE AVAILABLE WITH RED, 
GREEN AND TRANSPARENT BUTTONS. THE LAMP VOLTAGES AVAILABLE 

ARE;— 6V, 12V, 18V, AND 24V 

IRH COMPONENTS PTY. LIMITED 
(A subsidiary of international Resistance Hoidings Ltd.) 

THE CRESCENT, KINGSGROVE, N.S.W. 2208, PHONE 50 01 1 1 

POST TODAY Please supply Sub-Miniature 
and Standard switch catalogue. 

NAME. 

ADDRESS. 

1 

IRC.692 R 
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WARBURTON 
FRANKI 

AFTER 
STOCKTAKING 
SPECIALS 

PICK-UP CARTRIDGES 
Swiss made—“ALPHON” Turnover 
type. Monaural with diamond L.P. 
and Sapphire Standard Stylii. 

$4.95 
Stereo with diamond Stereo/L.P. and 
Sapphire Standard Stylii. 

$7.60 
Including pack & post. 

BASIC POWER 
SUPPLY KIT 
Includes Transformer, Contact cool¬ 
ed bridge rectifier and one filter con¬ 
denser 16/350. This kit will supply 
250 Volts D.C. at 60 m.a. and 6.3 
volts A.C. at 2 amps. 

$5.85 
Including pack & post. 

BASIC POWER 
SUPPLY KIT 

Includes Transformer. Contact cool¬ 
ed bridge rectifier and one filter con¬ 
denser, 1000 mfd. 15 V.W. This kit 
will supply 6 or 9 volts D.C. at i 
amp. Wiring diagram supplied. 

$3.85 
Including pack & post. 

E^fl 

SPECIAL CONDENSER 
POLYPAC No. 20 
Contains 25 assorted condensers, in¬ 
cluding ceramic, electrolytic, metal 
pack, mica, paper tubular. $1 plus post¬ 
age, 10c (or five for $5, post free). 

ELECTROLYTIC 
CONDENSER 
POLYPAC No. 22 

12 assorted miniature electrolytic con¬ 
densers—$1 plus 10c pack and post (or 
five for $5 post free). 

RESISTOR POLYPAC 
No. 24 
20 Hi-stability 1-watt ±1% resistors— 
$3.50, plus 10c pack and post. 

Values may be specified, but if not in 
stock, nearest will be supplied. 

SWITCHES 
Rocker type. Single hole mounting 
SPST 2A, 250V. . , ,. 
pack and post. 75Cincluding 

Rotary type. Single hole mounting. 

Inbuilt red neon indicator in knob. 
S.P.D.T. 2A, 250V. 

$2.50 
Including pack & post 

DUCON 
BLOCK CONDENSERS 
20 mfd-400vD.C.W.-250vA.C.W. 

$2.50 Each 

including pack & post. 

BEZEL 
LAMP HOLDERS 
Front loading type. Takes 6 or 12 

volt M.E.S. tubular lamps. Available 

with either red or green tops. 35c 

Lamps to suit 6 volt. 10c 

Lamps to suit 12 volt .. .. 12c 

Including pack & post. 

NEW! 
PICK-UP STYLUS 
TIMING DEVICE 
Attaches to turntable and shows on dial 
number of hours stylus has been in use. 

$5.75 including pack and post. 

"CADET" 
SPEED CONTROLLER 
FOR ELECTRIC 
HAND TOOLS 
Varies speed from stop to full speed 

with no loss of torque. Rated capacity, 

2 amps. Complete with flex and plug. 

$11.50 
Freight free. 

PICO 
SOLDERING IRON 
KITS 
Handyman’s or hobby kit. Includes 
straight and angle bits, small file, 
screwdriver, rubbing down brush, resin 
core solder. $7.95 Post free. 

TONTINE 75 
Bonded acoustic batting. Approved by 
“Electronics Australia” for use in 
speaker cabinets. Rolls 5ft x 3 ft 

$2.50 including pack & post. 
Special price for full rolls of 20yds on 
application. 

220 PARK ST., STH. MaS., VIC. Ph. 69-0151 (30 lines) 
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and 1600GMT on March 31, During a 
sked on March 22, SM7BAE was heard 
but no contact was made. 

John's first real DX on 144MHz was 
in 1964 when he worked across the Tas¬ 
man to Australia. In 1968 and early 1969 
he had unsuccessfully tried to work the 
United States on 144MHz via moon- 
bounce. However it was not until after 
his contact with Sweden that, on April 
2, he was successful in worldng 
KOMQS, Richard Hart, in Cedar Falls, 
Iowa, the distance being 8,015 miles. The 
two-way contact was made between 1050 
and 1140GMT. 

The equipment used by these stations 
was: 
ZLIAZR: Transmitter: Pushpull 4/40iO’s 

triode connected in grounded grid con¬ 
figuration. 550W output. 
Receiver: 2N4416 FET masthead pre- 
to DIGFET converter, output at 
14MHz, variable frequency and band¬ 
width active audio filter-bandwidth 200- 
lOHz. 
Antenna: 96-element array of 6/6 slot 
fed Yagis, hand steerable. 

SM7BAE: Transmitter: 4CX250R’s 1.5- 
KW. 
Receiver: 2N4416 FET masthead pre¬ 
amp. 
Antenna: 160-element Yagi, 10 x 16 ele¬ 
ments. 

KOMQS: Transmitter: IKW. 
Receiver: No details available. 
Antenna: Eight stacked 50 wavelength 
rhombics. 
John, ZLIAZR, suggests that his an¬ 

tenna is only “marginaf’ for moonbounce 
with its 20dB gam. The full effective 
aperture to the eight bays could not be 
realised because of space limitations. The 
vertical spacing is correct but the hori¬ 
zontal spacing is only half the optimum 
figure. 

The array is 25ft wide, 21ft high and 
7ft deep. The centre height is 20ft above 
ground. Originally a coax, phasing feed 
system was tried and rejected as equal 
power could not be distributed to the 
array. Several quarter-wave transformers 
and three adjustable matching stubs were 
introduced and the whole antenna could 
then be tuned up with a 1:1.1 or 1:1.2 
standing wave ratio. 

All the equipment used by ZLIAZR was 
home constructed. 

Congratulations to John for such an 
outstanding achievement. 

Apollo 10 
On Wednesday, May 28, from 0815 to 

0925GMT, Jack Jeffrey, VK2AJY, at 
Toukley on the central coast of New 
South Wales, contacted the Apollo 10 re¬ 
covery ship 400 miles east of Pago 
Pago. The contact was made on SSB, 
the frequency 14.265MHz. 

The call-sign used from the recovery 
ship was WA6UDH/MM Zone 3. Jack 
spoke to Commander Chuck Smiley, the 
pilot of the helicopter, for the full time 
of the contact and discussed a large nunj- 
ber of points which dealt with the re¬ 
covery operation. 

The commander said he had been 
stationed at the R.A.N. Air Base at 
Nowra about two years ago. A point of 
interest was that a doctor on the heli¬ 
copter asked Commander Smiley to radio 
the astronauts to ask how they felt. The 
reply was: “Tell the Doc to take an 
Aspro and everything will be OK.” 

The equipment used by WA6UDH/MM 
was a NC5 transceiver. The antenna was 
a piece of wire hung from a porthole on 
the ship. 

Australis Satellite 
From Richard Tonkin, co-ordinator of 

the Australis amateur satellite project, 
comes the information that an amateur 
radio organisation named AMSAT, located 
in Maryland on the east coast of the 
U.S.A., is negotiating with the National 
Aeronautics and Space Administration as 

VERON — Netherlands Section of the lARU 
P.A.C.C. (PA-Century Club): This award 
is issued to every licensed transmitting 
amateur who can prove by QSL cards 
or other written confirmation to have 
established two-way CW, phone or mixed 
contacts with at least 100 different PA 
or PI stations. All QSOs must have 
been made after June 1, 1945. 

Stickers are available also for 200 and 
300 different PA or PI stations contacted, 
i.e. PACC-200 - and PACC-300. 

Code Proficiency Award: This award is 
issued to anyone who can prove to have 
been able to copy for at least one minute, 
without faults, a text transmitted by 
VERON’s Society station, PAOAA. Trans¬ 
missions are each Friday evening of the 
month at 21.30 hours GMT on 3.6MHz; 
or 14.1MHz. The code runs are trans¬ 
mitted at speeds of 15, 20, 25, 30, 35 and 
40 words per minute for a period of five 
minutes each. 

The award is issued for the basic speed 
of 15 words per minute, and stickers are 
available for each higher speed copied 
faultlessly for at least one minute. The 
original hand-written copy of PAOAA’s 
transmission has to be sent in. No mech¬ 
anical aids of any kind (typewriters, etc.) 
are allowed. 

This award is free of charge, but appli¬ 
cants must send three IRCs to cover 
mailing expenses. 

Applications for the above-mentioned 
awards should be addressed to:— 

Traffic Bureau VERON, 
C/- Mr G. Vollema, PAOLV, 

P.O. Box 9, 
Amsterdam, The Netherlands. 

PAOAA, VERON Society Station 
Transmittiiig Schedule 

PAOAA transmits each Friday evening 
on 3.6MHz and 14.1 MHz with the follow¬ 
ing program: 
GMT 
1830 Preamble. 
1900 DX and society news in Dutch 

language. 
1915 DX and society news in English 

language. 
1930 Morse code exercises for beginners. 
2000 Morse code exercises for advanced 

operators. 
2030 RTTY-news bulletin in English lan¬ 

guage. 
2100 News in Dutch language (repeat). 
2115 News in English language (repeat). 
2130 PAOAA stands by on 3.6MHz and 

14.1MHz for calls on phone, CW 
and RTTY. 

A.D.X.C.—Amsterdam DX Certificate: 
This award is issued by the Amsterdam 
Branch of the VERON, the Radio Club 
Amsterdam, to any licensed transmitting 
amateur who proves to have establisihed 
two-way contacts with at least 10 members 
of the R.C.A. 

The applicant’s QSL cards must be in 
possession of the Amsterdam amateurs 
contacted, before the award is issued. 
QSOs must have been made after January 
1, 1957. 

Applications for this award only, with 
a list of claimed contacts, the QSLs and 
five IRCs have to be addressed to: 

Mr G. Leenheer, PAOOI, 
Boeihaveplein 14, 

Amsterdam, the Netherlands. 

to the possibility of launching the Australis 
satellite as a secondary payload on a 
N.A.S.A. space vehicle. There is now 
every possibility that these negotiations 
will be successful. 

This news follows information received 
last April that it was most unlikely that 
there would be any further launchings 
of OSCAR satellites. The reasons were 
not stated. 

The Australis satellite will carry 144MHz 
and 29MHz transmitters and transmit tele¬ 
metry signals containing information on 
temperature, battery voltage, current drain, 
etc., as well as an identification code 
signal “HI.” 

The Australis satellite was shipped to 
the U.S.A. in June, 1967, and technical 
details were published in these notes dur¬ 
ing that year. It is hoped to have further 
information in next month’s notes. 

itiitiHtiiuiiiitiiiiittinniiiiiiMiiiiiitiuiniiiiiiiiiiiiiiiiiiniiiiiimimnitiiiiiiiniii 

W.I.A. ACTIVITIES 
Following further consideration given 

to the venue of the 1970 Federal Con¬ 
vention by the Western Australian Divi¬ 
sion, W.I.A., it now seems certain that 
the alternative venue of Adelaide in lieu 
of Perth will be agreed to by the Federal 
Ck)uncil. In view of this change It is 
possible that the 1971 convention will be 
held in Perth, W.A. 

In line with decisions made by the 
Federal Council at the 1969 Federal Con¬ 
vention, held in Canberra last Easter, 
plans are in hand to celebrate, jointly, the 
bi-centenary of Captain James Cook’s 
landing on the east coast of Australia 
and the Diamond Jubilee of the W.I.A.; 
these celebrations will commence in Janu¬ 
ary, 1970. 

However, the 1969 VK—^ZL—-Oceania 
Contest, to be held in October, win com¬ 
memorate the landing of Captain Cook 
in New Zealand. This contest is con¬ 
ducted jointly by the New 2^aland Asso¬ 
ciation of Radio Transmitters and ffie 
Wireless Institute of Australia. This year 

the contest is being conducted by the 
N.Z.A.R.T. and special awards are to be 
made. 

NEW SOUTH WALES 
FoUowing the decision of the Council 

of the New South Wales Division to re¬ 
build and expand the communication 
facilities at the divisional Station VK2WI, 
at Dural, the technical committee was 
requested to report on the immediate and 
future use of the station. The committee 
has recommended the following features 
to be incorporated: 

A complete electrical rewiring to 
provide 415 volts supply. Two operat¬ 
ing positions—one to combine HF 
and VHP facilities and the other 
VHF facilities only. 
All monitoring of the transmitters to 

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 subiect? 
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.ii., 
14 Atchison Street, 

CROWS NEST, N.S.W. 
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■r\ESPlTE 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 
problems 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-kit, 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 
alongside 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 instability. If 
instability does occur, of course, Cir-kit 
does permit alterations to be made, 
although it is as well to investigate the 
problem before redesigning sections of the 
board 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 wiring 
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. 

AVAILABLE ALL LEADING 
RADIO HOUSES. 

INSTANT CIRCUITS 
A new mefhod of making component boards 

using self-adhesive copper strip. 

(SOLE AGENT) ZEPHYR PRODUCTS PTY. LTD. 
70 BATESFORD ROAD, CHADSTONE. VICTORIA—PHONE 56-7231 

NiNUFACTURERS OF RADIO & aECTRICAL EQUIPMENT & COMPONENTS 
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INDEPENDENCE OF COLUMBIA CONTEST 1969 
This contest is also known as the: 

“DX HK Contest by L.C.R.A. and 
L.C.R.A. DX Club/’ 

The contest takes place every year to 
celebrate the independence of Colombia, 
on July 20, 1810, and is held during the 
weekend nearest to that date. During the 
contest, “HK” stations have to work the 
greatest number of stations in the rest of 
the world, and the foreign stations have 
to make the greatest number of contacts 
wth “HK” stations and also with stations 
in other countries. 
Date: 
From 0001 GMT, Saturday, July 19, to 
2359GMT, Sunday July 20. 
Bands: 
3.5MHz; 7.00MHz; 14.00MHz; 
21.00MHz; 28.00MHz. 
Modes: 
SSB, AM, and CW, but no cross-mode 
contacts are permitted. 
Points: 
For stations outside Colombia: 
Stations outside America with a “HK” 
station, 5 points 
Stations in America with a “HK” 
station, 3 points 
Contacts between non “HK” 
stations. 1 point 
Multiplier: 
The total multiplier is made by the 
addition of the total number of HK zones 
plus the total number of countries worked 
in each band. 

be done from the operating con¬ 
soles. 
Transmitting facilities to be provided 
on all amateur bands 1.8MHz to 
432MHz with the exception of 
21MHz and 28MHz. The 1.8MHz 
band has been introduced to improve 
the signal coverage around the met¬ 
ropolitan area for those who do not 
have VHF equipment, and to prac¬ 
tice that which ^e W.I.A. preaches— 
“Use the bands or lose them.” 
Antennas to be provided for all 
bands. 
Provision to be made for links to 
the Wireless Institute Centre, so that 
it will be possible to remote control 
the Dural facilities from the Atchison 
Street, Crow’s Nest, headquarters. 
Translator/repeater facilities to be 
installed. 
Easy access to all equipment for 
maintenance purposes to be a feature 
of the new look at VK2WI, and the 
equipment room to contain a small 
workshop. 

The currently used AR7 receivers and 
various converters to be pensioned off 
ind replaced. A complete survey is being 
nade of all receiving equipment and it is 
loped to make a substantial gain in this 
irea of the station’s operation. 

Provision will also be made for 
amateur television transmissions from 
the station. The intention is to have 
a transmitter which can be used to 
radiate test patterns for the align¬ 
ment of converters and general 
checking of ATV equipment. 

It will be appreicated that the period 
letween a block facility diagram and 
ompletion date for the station will be 
airly lengthy and a lot of work will be 
nvolved. 

Stage one will be the renewal of the 
►ower mains supply facilities. In order 
hat some power will be available during 
he rewiring of the station, the overhaul 
►f the existing emergency power plant 
vill be made immediately. 

Regular news of progress and calls for 
issistance will be made from time to time 
nd council requests that any member 
vho has professional experience in any 
ihase of the work to be done, to contact 
jxy member of the technical committee. 

Total Score: 
Assessed by the addition of all contact 
points in the different bands multiplied 
the addition of HK zones plus different 
countries worked on all bands. 
CaU: 
CQ HK Contest. 
Serial Numbers: 
These will consist of RS for Phone or 
RST for CW followed by a contact serial 
number commencing at 001. 

Colombian stations will give the RS or 
RST report followed by the HK zone in 
which they are located. 
Logs: 
Are to be sent before September 30, 1969, 
to: 

Independence of Colombia Contest, 
C/- L.C.R.A., 

Ap. 584, Bogota, Colombia, S.A. 
Categories: 
Single operator, single station. 
Multi-operator, sin^e station. 
Multi-operator, multi-station. 

Don’t forget: 
1. To send your own computation of the 

score made. 
2. Each country worked in a different 

band is a new multiplier. 
3. HKO San Andres counts as HK 

Colombia—HKO San Andres and HKO 
Zone. So keep a look out for that one. 
Awards or Certificates for the first place 

in Colombia and first in the world. Also 
for continental winners and highest scorers 
by country, modes and bands, will be 
awarded by the L.C.R.A. 

As much of the work as possible will be 
planned so that those assisting may do it 
in their own workshop. 

While the station is off the air at Dural 
the Sunday news bulletins will be broad¬ 
cast from the communications centre at 
Wireless Institute Centre. 

This is a major undertaking and volun¬ 
tary assistance from members will be 
appreciated by council and the technical 
committee. 

Hunter Branch 
A successful WICEN familiarisation 

exercise was held during May among 
radio amateur operators in the Newcastle, 
Hunter Valley and Central Coast areas. 
Using the caU sign VK2AWX portable 
as the. control station, located on Great 
Mount Sugarloaf, it was possible to pass 
practice messages between stations located 
within a 25-mile radius of the control 
station. 

The stations taking part were VK2TX; 
VK2VW; VK2ZGK; VK2ZFX. VK2- 
ZWM; VK2ZMO; VK2AMM; VK2- 
ZKW/mobile; VK2UX and VK2BGH 
portable. Sisals were audible at excellent 
strength during the 40 minutes of the test, 
which was conducted on the 146MHz 
FM channel “B.” 

Six candidates from the Hunter Branch 
area have been notified of their successes 
in the Amateur Operators Limited Cer¬ 
tificate of Proficiency. They are John 
Tomkins and Norm Cameron of the 
Muswellbrook Radio Club; Ken Cunning¬ 
ham and Robert Butler of Westlakes 
Radio Club; Colin Hay of Maitland 
Radio Club and Edward (Herb). Herivel 
a non-club participant. All six are pre¬ 
paring to go on the air as soon as fixey 
receive their call signs. 

From Keith Howard, VK2AKX. has 
come the following interesting comments 
relating to 7 MHz antennas used in the 
United States and by a Hunter Branch 
member: 

“Perhaps you may think that your 40- 
metre dipole is just the thing and gives 
superior performance over any other 
dipole in the area. But how much better 
would it be if you had a three element 
yagi on 40 metres? 

“Some very good sisals from the 
U.S.A. proved the effectiveness of such 

ELECTRONIC 
DESPATCH 

P.O. BOX 149, AUBURN 2144 

9 -1 DAILY AND SAT. 

16 SHERIDEN ST., GRANVILLE, 

MAO. ORDERS WEIXXIME 
Add postage please. 

COMPUTER BOARDS 
10c PER TRANSISTOR 

2^zC PER DIODE 

OTHER COMPONENTS FREE. DATA SHEET 
ON MOST TRANSISTORS SUPPLIED WITH 

ORDER. 

SEMICONDUCTORS 
ADY 22 . . $1.25 2G 1025 .. SOc 
ADY 23 . . $1.50 SE 3030 . . $3.00^ 
AF 116 50c TS3 (AF18S) 25c 
ASY 50 50c TS 13 
ASY 53 50c (AC126) SOC 
BC 108 60c 2 SB 110 ) 
BC 109 7SC 2 SB 111 ) AC126 . 
BC 148 55c 2 SB 112 ) 50C 
BF 115 70c 2 SC 139 60c 
BFY IS SOc BLY 10 $1.50 
BFY 22 SOc BSY 28 50c ■ 
BFY 23 SOc OC304/1 
BFY 30 SOc (ASY(31) 25c 
2N291 (AC128) SOc OC304/3 
2N442 . . $2.00 (ASY 32) 25c 
2N456A . . $2.50 OC308 
2N513B . . $4.00 (AC128) SOc 
2N 1613 OC440 

(BFY67) SOC (BCY30) SOc 
2N 3055 . . $2.50 OC440K SOC 
2N 3563 SOc OC44S 
2N 3564 60c (BCY30) 50c 
2 G 526 OC469 

(AC128400MW) (BCY34) SOc 
40C OC470 

2 G 527 SOc (BCY34) SOc 

POWER DIODES 
IN 604 50c IN 606 50c 
IN 1342 . $1.00 PE 501 70c 
1N 539 SOC FST 3/8 . . SOc 
1S540 SOc 

SIGNAL DIODES 
1N 277 (OA91) 20C 1 1 GD 12 (OA90) Sc 
GD5 SCI 1 

NEW RESISTORS CARBON FILM 
'aW S% 4.7 OHM TO lOM . . . . ,6c 
VOR 1S0V IMA .. .. .10c 

ELECTROLYTIC'S 
400 MFD 300 
500 MFD 

'»00V 
1000 MFD 

-200V .. . 
1.500 MFD 

60V . . . 
1.500 MFD 

100V .. . 
1.500 MFD 

150V 
3,000 MFD 

S5V . . . 
3,300 MFD 

1OOV .. . 
4,000 MFD 

5SV . . . 
700 MFD 

13V . . 
7.500 MFD 

21V . . . 

$1.00 

$1.00 

$6.00 

$1.50 

$2.00 

$3.00 

$2.00 

$4.00 

$4.00 

$1.50 

$2.00 

8.000 MFD 
55V . . . 

11,500 MFD 
18V . . 

15,000 MFD 
10V . . 

15.000 MFD 
25V . . 

15.000 MFD 
S5V . . 

1,900 MFD 
8V . . . 

24,000 MFD 
10V . . . - 

28.000 MFD 
lOV . . 

42.000 MFD 
13V .. . 

70.000 MFD 
13 . . . . 

$4.00 

$1.50 

$1.50 

$3.00 

$4.00 

$2.50 

$3.00 

$4.00 

$4.00 

$5.00 

TRANSMITTING VALVES 
QQEO6/40 $10.00 1 1 TD03/10 . $10.00 

■ 
. $4.00 12 E14 .. . $1.50 
. $1.00 1 3D21A .. . . 1.00 

VALVES 

6AM4 . . . $2.00 12AX7* . . . $1.25 
6AM5 . . . $1.30 12 AT7 . . $0.50 

. . $2.00 SAKS . $1.50 5R4GY . . 
SALS , . . $0.80 6V4 . . . . . $1.00 
6AN7 . . • $1.50 6 BAC* . . . $0.90 
6AV6 . . 
6AQ5 .. 

. $1.20 

. $1.30 
5AL5* . . . $1.00 

* SPECIAL QUALITY 
ALL NEW IN CARTONS 

REED RELAYS 
HAMLIN DRY REED SWITCH TYPE 
DRG2 1A.250VAC.80c each 

ELECTRONICS Australia, July, 1969 157 



NOTICE 
Our branch shop at No. 6 Royal Arcade will be 
closed down during rebuilding as from 30fh 
December, 1969. 
Enquiries at head office 306-308 Pitt St. 26-2817. 
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RADIO HOUSE PTY. LTD. 
306-308 PITT STREET: 6 ROYAL ARCADE & 760 GEORGE STREET, SYDNEY 

Model RH-80 $18.00 Postage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specificatioiis: 
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, 50kn, 

SOOkfi, 5 MegO 
Decibels. —10 4* 62 lb 
Accuracy. DC±3%, AC 

±4% (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, 9 I % temperature- 
stabilized film resistors. 

Model RH-SO $31.00 Postage $1.00 
Modern Design. 33 Micro- 

Amp Meter, 
300,000 Ohms per Volt D.C. 
13,000 Ohms per Volt A.C. 

SPECIFICATIONS 
DC VOLTAGES 0-0.25-1-2.5- 

10-25-100-250-500-1,000 at 
30,000 ohms per volt. 

AC VOLTAGES: 0-2.5-10-25- 
100 - 250 - 500 - 1,000V at 
15,000 ohms per volt. 

DC CURRENTS: 0-05-5-50- 
500 mA, 0-12 A. 

Resistance: 0-60K - 6M - 60M 
(350, 35K, 350K at mid- 
scale). 

Decibels: Minus 20 to plus 
56dB (0 dB equals ImW 
600 ohms). 

Audio Out: Capacitor in 
series with AC Volt ranges. 

Short Test: Internal buzzer. 
With leather case $38.00. 

Accessory: 1 pr. heavy test 
leads. 

Model 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. 7kn, 700kf2, 7Mfl 
Decibels. -10 +22 (at AC/ 

lOV) +20 +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-SS $20.00 Postage SOc 
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 +23 db. 
♦Meter Sensitivity: 23 A. 
• Overload-protected by dual 
silocon diodes. ^ Mirror scale. 
® Double-jewelled ±2% 
meter. 0 ± 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 kO, 
1 Megfl, 10 Megfl 

Decibels. —10 +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. 

NEW RH (Radio House) RANGE 
OF MULTIMETERS 

NEW POCKET SIZE MULTITESTER 
LIMITED STOCKS MODEL YT67, $8.50 POSTED 

Latest model multitestor 
YT67 now costs only 
$8, measures up to 100,- 
000 ohms and contin¬ 
uity. 

DC volts 0-15, 0-150, 
0-1000. 

AC volts 0-15, 0-150, 
0-1000. 

DC current 150 MA. 
1,000 ohms per volt, 

sensitive and clear scale 
for accuracy. Posted 
$8.50 anywhere, with 
test leads and internal 
battery complete, ready 
to use. Size 3i in x 2iin. 



The results of the John Moyle Memorial National Field Day Contest 
held on February 1 and 2, issued by the Federal Contest Com¬ 

mittee, WXA, are: 

Six-Hour Division 
Section (a) Portable/Mobile transmit¬ 
ting phone: 
VKIML/P 62 points 
VK2ASZ/P 541 points 
VK2AHV/P 225 points 
VK2RJ/P 115 points 
VK3AQP/P 429 points 
VK3AYZ/P 304 points 
VK3AIH/P 253 points 
VK3AOT/P 247 points 
VK4PJ/P 406 points 
VK4GT/P 268 points 
VK4PF/P 100 points 
VK5WV/P 172 points 
VK5XY/P 108 points 

.VK5ZEJ/P 66 points 
VK5EEK/P 76 points 
VK5QZ/P 56 points 
VK5TL/P 34 points 
Section (b) Portable/Mobile transmit¬ 
ting C.W.: 
VK2JM/P 123 points 
VK2YB/P 111 points 
Section (c) Portable/Mobile 'transmit- 

i tine Open: 
i V1C3HE/P 150 points 

Section (d) Portable/Mobile transmit¬ 
ting Multiple Operation 

Open only: 
VK3KI/P 729 points 
Section (e) Fixed transmitting stations 

working Portable/Mobile stations, 
Open only: 

VK2UG 30 points 
VK5TN ‘ 120 points 

24-Hour Division 
Section (a) Portable/Mobile transmit¬ 

ting phone: 
VK3DY/P 1019 points 
VK3ADP/P 358 points 
VK3AQQ/P 273 points 
VK5ZET/P 112 points 
Section (b) Portable/Mobile transmit¬ 

ting C.W.: 
VK3ALZ/P 160 points 
VK5ZE/P 186 points 
Section (c) Portable/Mobile transmit¬ 

ting Open: 
VK3EZ/P 314 points 
Section (d) Portable/Mobile transmit¬ 

ting Multiple operation 
Open only: 

VKIACA/P 2075 points 

VK2AAH/P 
VK3ATL/P 
VK3APC/P 
VK3ATO/P 
VK410/P 
VK9XI 
Section (f) Receiving — 

6 hour Division: 

7313 points 
4271 points 
4214 points 
3210 points 
1365 points 
623 points 

L3366 D. Elkan 
L3377 T. Hambling 
L4018 K. Sutcliffe 

M. Joyce 
L5096 G. Hannaford 
L5015 W. Clayson 
L5088 S. Ruediger 

315 points 
310 points 
185 points 
130 points 

1015 points 
189 points 
129 points 

24-hour Diviison: 
L2246 B. Beamish 445 points 
L3308 K. Cox 430 points 
L3042 E. Trebilcock 175 points. 

To VK2AAH/P and party of seven 
operators and two associates go top 
marks for their excellent score of 7313 
points. Some of the details of their 
set up and breakdown of the scoring 
contacts will no doubt be of interest: 
Power supply—^7.5KVA generator. 
Equipment—^Two KWM2 transceivers 

Two SW400 transceivers 
Three linears running 400W 
A large amount of “Homebrew” 
VHF gear plus FM units. 

The aerial systems were: 
3.5MHz Bottom loaded vertical. 
7MHz Quarter-wave vertical. 
14MHz Two-element yagi 45ft high. 
21 MHz Two-element yagi 30ft high. 
28MHz Three-element yagi 30ft high. 
52MHz Four-element yagi. 
144MHz Ten-element yagi. 

Multi-element stacked colinear. 
146MHz Four-element yagi. 
Location: 

4000ft mountain near Lithgow about 
52 miles west of Sydney. 

Log entries: 
MHz Points Contacts 
3.5 200 27 
7 1219 212 
14 2920 574 
21 1231 244 
28 1142 228 
52 130 25 
144 471 101 

7313 1411 ' 

an antenna at the QTH of W2ACW. The 
beam is constructed to rotate and is 
mounted at the top of an 82ft mast. It 
certainly lifts the signal considerably into 
Australia. 

“Apparently W2ACW has had such 
success with the new beam that an 80- 
metre model is planned for later this 
year. With a “wingspan” of about 130ft 
the 80 metre yagi will be installed on a 
120ft mast at the same location as the 
40-metre beam. It is believed, however, 
that this will only be a two-element affair. 
W2ACW also mentioned that he intends 
to operate on the 160 metre band—^using 
a rotatable beam perhaps? 

“Of course, it is not necessary to look 
to the U.S.A. for beams on 40-metres. 
At Toronto, on the shore of Lake Mac¬ 
quarie. near Newcastle, Jim Thompson, 
VK2AHT, has a two-element beam on 40 
metres, mounted with his other aerials, 
including a three-over-three wide-spaced 
yagi for 20 metres on the 90ft steel mast 
in Jim’s garden. Naturally, it and Ae 
other fantastic aerials at Jim’s QTH do 
give him a certain preference when the 
going gets tough.” 

niawarra Branch 
Forty members, and four visitors from 

Sydney, attended the May meeting of the 

Illawarra Branch, in the Committee Room 
of the Wollongong Town Hall. Films on 
transistor amplifiers and soldering tech¬ 
niques were shown. There was also a dis¬ 
play of equipment by members of the 
Branch. 

VHF activity on the six-metre net fre¬ 
quency 53.998MHz continues on most 
nights of the week around 7.00 p.m. Also 
on Sunday mornings between 10.00 a.m. 
and 10.30 a.m. 

Activity on 144MHz is somewhat re¬ 
stricted, due to interference from TV 
channel 5A, particularly on the low- 
frequency end of the band. However, 
several converters using field effect tran¬ 
sistors in the RF stages as well as good 
circuit design and proper shielding have 
overcome most of the problems. 

Branch meetings are held on the second 
Monday of each month, commencing at 
7.30 p.m. in the Committee Room of the 
Wollongong Town Hall. Visitors are 
always welcome. 

A.O.C.P. Class: The Amateur Opera¬ 
tors Certificate of Proficiency classes con¬ 
ducted by Eric Fisher, VK2DY, are pro¬ 
gressing very satisfactorily. The attendance 
each week contmues to average between 
35 and 40 members. Lectures on receiver 
theory are the current topic at the classes. 
Anyone residing in the Wollongong area 

"OXFORD" 
★ 

RADIO CHASSIS 
★ 

INSTRUMENT 
CASES 
★ 

MINI BOXES 
"ALUMINIUM" 

★ 
All printed and engrav¬ 
ed panels for "Electron¬ 
ics Aust.", Mullard 
"Outlook," Philips "Di¬ 
gest." 

★ 
Any special metalwork 
and panel engraving 
to specification. 

★ 
All stock cases and 
chassis from our dis¬ 
tributors in Brisbane, 
Melbourne, Adelaide. 

HEATING SYSTEMS 
PTY.LTD. 

24 O'Riordan St., 
ALEXANDRIA. N.S.W. 

2015. 
69-3764 - 69-7616 
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For manufacturers 

• For radio 

• For instruments 

• For amplifiers 

• For kitset builders 

• For sound equipment 

• For industry 

• For stereo equipment 
» 

• For educational purposes 

• For electronics 

• For tape recorders 

Distributed by 

GENERAL ACCESSORIES 
(A DIVISION OF ELECTRONICS INDUSTRIES) 

116-118 CLARENCE STREET, SYDNEY 443 CONCORD ROAD, RHODES 
BOTH STORES OPEN SATURDAY MORNING 

Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 

SATO PARTS 
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who is interested in attending the course 
are invited to contact either: 

Eric Fisher VK2DY 
2 Oxlade Street 

Warrawong. 2502. 
or 

Illawarra Branch Secretary 
Hank Laauw VK2BHL 

443 William Beach Road 
Dapto. 2530 (Phone 61-2279). 

Blue Mountains Branch 
The annual meeting of the Blue Moun¬ 

tains Branch of the New South Wales 
Division was held late in April. The 
officers elected for the coming year were: 

President: Bill Moore, VK2HZ. 
Vice-president: Alex Outtrim, VK2EX. 
Secretary: Danny Clift, VK2ZDE. 
Treasurer: Alf Grifford, VK2ZMV. 
Catering Officer: Jerry Vale, Assoc. 
The task of publicity officer is being 

carried out by the secretary, Danny Clift, 
VK2ZDE. 

The regular meeting of the branch is 
held on the third Friday of each month 
in the club rooms at the old Lawson 
Council Chambers, San Jose Avenue, 
Lawson. 

Visitors are always welcome and those 
interested in learning more about amateur 
radio are invited to attend the interesting 
lectures and discussions on various aspects 
of the hobby. 

For full details write to the Secretary, 
Danny Clift, 152 Rusden Road, Blaxland, 
2774, N.S.W. 

WESTERN AUSTRALIA 
Following the annual general meeting 

of the Western Australia Division, the 
election of officers for the coming year 
was finalised. The appointments made 
were:— 

President: Bob Elms. VK6BE. 
Vice-presidents: Harry Pride, VK6HP; 

Graham Byass, VK6ZDB. 
Secretary: Neil Penfold, VK6ZDK. 
Treasurer: Ken Moore, VK6KM 
Assistant Treasurer: Bob Lockley. 
Minute Secretary: David Priestley, 

VK6ID. 
Youth Radio Superintendent: Bob Trepp, 

VK6BT. 
Auditor: Kiffin Miller, VK6KL. 
VHF Officer: Tony Stanicic. VK6ZK 
Bulletin Editor: Jack Sullivan, 

VK6ZFO. 
“AR” Notes: Ross Greenaway, VK6DA. 
QSL Officer: Jim Rumble, VK6RU. 
Technical Officers: Graham Byass, 

VK6ZDB; Kevin Bicknell, VK6ZCB. 
Disposals: David Priestley, VK6ID. 
Broadcast Officer: Bob Elms, VK6BT. 

I Program Officers: David Priestley, 
VK6ID; Graham Byass, VK6ZDB. 

The president reported there had been 
i steady increase in membership and a 
10 per cent increase in attendance at 
livisional monthly meetings. Also, follow¬ 
ing the Meckering earthquake, WICEN 
was revived within the division. Thirty 
stations have indicated their willingness 
;o participate and a loosely organised net¬ 
work has been formed. 

VHF Band Opening 
In last month’s notes mention was made 

5f several long distance contacts made on 
l44MHz during the period that a very 
large high-pressure system was moving 
icross the south-east portion of Australia. 
Several of these contacts were between 
western New South Wales stations and 
stations in the Australian Capital Terri¬ 
tory. 

From Eddie Penikis, VKIVP, comes this 
report on the activity of stations in 
Canberra, A.C.T. 

The opening took place on April 25 
md was first observed in Canberra at 
1700 hours E.S.T. All contacts were made 
m the 146MHz net frequency and in most 
:ases the equipment was commercial FM 
nobile units converted for amateur fre¬ 
quency operation. Except where stated, 
he power input to the transmitter was 
15 to 20W. 

Charlie Rann, VKICR, worked VK- 

2AKC, Dubbo, using a TCA 1674 with a 
dipole antenna from his home station. Col 
Harvey, VKIAU, worked VK2AKC, 
Dubbo, also using a TCA 1674 and a 
quarter-wave whip antenna. 

Wal Pywell, VKIZWP, worked VK2- 
AKC, Dubbo. His transmitter was a TCA 
unit with 120W input, and the Receiver a 
MRIOA. The antenna was a ground plane 
30ft hi^. Wal reported that a 10-element 
beam made very little difference to the 
signals. 

Andrew Davis, VKIDA, worked VK- 
2AKC, Dubbo and VK2ACT, Dubbo, 
while operating mobile from Black 
Mountain using a MR20B and quarter- 
wave whip antenna. 

Reg Miles, VKIZMR, worked VK2AKC 
and VK2ACT, Dubbo while operating 
mobile from Mount Majura using a TCA 
1674 and quarter-wave Whip antenna. Reg 
also had a patchy contact with John 
Thomthwaite in Sydney via the Orange 
Radio Club translator at Mount Cano- 
bolas. 

Eddie Penikis, VKIVP, worked VK2- 
AKC, Dubbo. using his home 
station transmitter, lOOW input to a five- 
element yagi antenna, and again operating 
mobile from Black Mountain using an 
MR20B to a quarter-wave whip antenna. 

The operators at Dubbo were Cec Kea- 
rines, VK2AKC and Bill Brook, VK2- 
ACT. All contacts were made between 
1700 and 1930 EST. 

Space Frequency Conference 
With the I.T.U. Space Frequency Con¬ 

ference scheduled to be held in Geneva, 
in 1970-1971, it is desirable that a com¬ 
prehensive account of amateur VHF- 
UHF frequency activity throughout the 
world be compiled. 

All Australian VHF amateur operators 
are invited to send details of their activities 
on the various bands to the VHF Group 
of the Wireless Institute of Australia in 
their call area. 

YOUTH RADIO 
SCHEME 

Westlakes Radio Club 

With the award of Intermediate Radio 
Certificates to another two Westlakes 
Radio Club members, the club has now 
won a third of all the Intermediate awards 
made by the Youth Radio Club Scheme. 

The recipients of the latest awards are 
Phillip Brown and Barry Finlay, both of 
the Newcastle suburb of Kotara. These 
young men have been club members for 
over three years and they have made the 
nest use of the facilities offered by the 
Y.R.C.S. to follow radio as a hobby and 
to make electronics their careers. 

Phillip Brown, a former student of 
Broadmeadow High School, is now a 
trainee technician with the Department 
of Civil Aviation in Sydney. He still finds 
time to come to the club each Saturday 
and to take part in hidden transmitter 
hunts and other activities organised foi 
club members. 

Barry Finlay, a former student of New¬ 
castle Technical High School is now an 
Electrical Engineering Cadet with Broken 
Hill Pty. Co. Ltd. in Newcastle. He is 
also a regular attender at club meetings 
and field activities. 

They have also taken a keen interest 
in the constructional side of radio and 
have many interesting projects to their 
credit. Phillip is at present building him¬ 
self a complete communications receiver 
of his own design. 

The certificates were presented at the 

(Continued on page 164) 

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 

B7G, HCI8U, ETC. 
TOLERANCES: .0015%, .002%, 

.003%, .005% ETC. 
Consult us for Crystals for any Mobile Radio. 
Prices depend on tolerance and frequency 
required. 

DISCOUNT FOR QUANTITY ORDERS 

Established 36 Years 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 
Our new Factory employing the most modern equipment 
allows us to offer you PROMPT DELIVERY for all your 

CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

mo ILKTRK 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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COMMUNICATION 

iUCTilONICS 

WEEKENDS & AFTER HOURS 98-5956. 

136 VICTORIA ROAD MARRICKVILLE - 51-3845 

CX330 20K. OPV 
D.C, Volts 6. 6, 30. 120, 600. 
1,200, 3,000, 6,000. A.C. Volts 6, 
30, 120, 600, 1,200. D.C. Current 
.06-6, 60, 600mA. Resistance, 6K, 
600K, 6meg., 60meg., D.B. minus 
20 to plus 62. 5 Ranges. Specially 
suitable for transistor use. 

$16,45 
C,T.500 20K.OPV 

D.C. Volts, 2,5, 10, 50, 250, 500. 
1,000. A.C. Volts, 10, 50, 250, 
500, 1,000. D.C. Current, .05, 
5.50, 500mA. Resistance, 12K, 
120K, l.2meg., 12meg. D.B. minus 
20 to plus 62. 

$13.25 
KAMODEN—lOOB 

100,000 O.P.V. 
D.C. Volts, .5, 2.5, 10.50, 250, 

500, 1,000. 
A.C. Volts, .25, 10.50, 250. 500. 

1,000. 
Mils., .01, .25, 2.5, 25, 250, ID.A. 
Res., 20K. 200K. 2M, 20M:OHM. 
DB minus 20 to plus 62. 5 Ranges 

$29.75 POST $1.00 

P.T.34 1000.0PV 
D.C. Volts.. 0. 10, 50, 250, 500. 

1,000. 
A.C. Volts. 0, 10, 50, 250, 500, 

1,000. 
M.A. 1-100-500 RESISTANCE. 

$5.50 Post 50c 

200H 20K.OPV 
D.C. Volts, 5, 25, 50, 250, 500, 
2,500. A.C. Volts. 10, 50, 100, 
500, 1,000. D.C. Current, 50uA, 
2.5. 250mA. Resistance, 6K. 600K, 

Capacitance, 2 D.B. Ranges. 

$10.95 Post 50c 
Full range of Kaise-S.K. brand 

at Special Prices. 
Send for details. 

ALL PRICES NET. INC. S.-TAX 

PANEL METERS 

EDGE METERS. 1mA. 
' Scaled V. U.S. 

Tuning Stereo Bal. $2.50. 
A FULL range OF UNITS. 

85 Types, IV^in to SVain. 
FROM $3.25. 

Send for full list. 

AMPLIFIERS 
Public Address Range 

240V-AC 

MINIATURE P.A. AMPLIFIER. 
15 WATTS OUTPUT. 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing 
P.P. EL.84 output .. .. $42.50 
30 Watt. As above, EL,34 
P.P.$57.50 

40 Watt. As above, EL.34 
P.P $85,50 

60 Watt. As above, 6DQ6 
P.P.$105.50 

LINE OR VOICE COIL. 

P. A. SPEAKERS 
8 WATT. 

8in Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

$15.25 
Line Output Transformers to suit. 

$1.75 extra. 

GOOSE 
NECKS. SATIN 

9in ,, $1.75 MIC. STAND. 
12in $3.50 Floor Model, 
18in .. $4.35 $11.75. 

24in $5.00 Table model $3.65. 

Low Loss Mic. Cable 
15c per yard or $10.00 per 100yds 

DYNAMIC 
MICROPHONES 

Model UDM-105 
CARDIOID 

(uni-directional) 
Impedance: High 50K ohms/Low 
600 ohms. Sensitivity: -60db/1,000 
CPS. Frequency Response: 150- 
10,000 CPS. 

$16.95 
Model DM-108 

(non-directional) 
Impedance 50K ohms. Sensitivity: 
57db/1,000 CPS. Frequency Re¬ 
sponse: 100-10,000 CPS. 

$11.95 

HI-FIDELITY TWIN 
CONE SPEAKERS 

Aust. made, 8 or 16 ohms. 
6in 
Sin 
Sin 

lOin 

$9.00 12in .. $11.75 
$7.50 Postage: 
$9.00 N.S.W., 50c. 

$10.75 Interstate 80c. 

CARDIOID. HI. IMP 
DYNAMIC 

DX-I29 .$12.75 
Hi Imp Dynamic. DM 401 $8.75 
Hi Imp Dynamic DM 203 $8.75 
Hi Imp Dynamic DMS-3 . $5.50 
Crystal Pencil BM-3 .. . $7.50 

Oystal Lapel. $1.75 

8 TRANSISTOR 
CAR RADIOS 

R.F. Stage for long range recep¬ 
tion. 6 or 12 volt operation. On 
ordering please state polarity re¬ 
quirements Complete with lock 

down aerial and lead. 
Speaker Selection. 5”, 6”. 8", 

7” X 5“ or 6” X 9”. 
De Luxe Push Button Model, 

$48.00. 
Standard Manual Model, 

Complete with 5" x 3" Speaker, 
$43.00. Post $1,25; Interstate $2.00 
Car Aerials complete with lead. 
Top cowl mounting, 3”, 6”, $2.75 
Lock Down, 3**, 6”_.. $4.75 

VOLT-AC 
VARIABLE TRANSFORMERS 

0 to 260V. 10 Amp. 2400 Watts. 

$49.50 
1V% AMP. .. . . $25.50 
5 AMP. $37.50 

TACHOMETERS 

Mullard ACE, scaled for 
5.7 or 9K .. .... $20.75 

With Dwell Angle .. .. $23.75 
OHNAR 

240-degree Circular Movement. 
Scaled 6K or 8K . . ,. $24.75 
Standard Scale 6 or 8K . $19.75 
Postage N.S.W. 50c. Interstate 75c 

RECORD PLAYERS 
Latest Model. 
8in Turntable. 

Crystal Cartridge. 
4-speed. 240 V-AC 

Mono.$17.50 
Stereo.$19.50 
_Post $1.00._ 

STEREO RECORD 
CHANGERS 

Latest Model, 4-speed. 

$32.00 
De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 

cartridge. 

$39.00 
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. 

$53.00 

HEADPHONES 
8-OHM. 

Range 25c to 17K.c. 

$9.75 
Post 35c. 

240V 
VARIABLE POWER 

Units. 
0 to 20 V. 1 Amp. 

Fully Transistorised. 
$21.50. 

V.T.V.M. 
MODEL TE-40 
MILLiVOLTER 

Spec. AC.V. Imv.—300 Vrms. 10 
ranges. Accuracy 5 cps— 1 2mc, 
plus-minus 2db, 10 cps-1 me, 
plus-minus Idb. 20 cps-250 KC., 
plus-minus 0.2dB. 
dB. Scale: 40-30-20-10.0, 10.20, 
30.40. 50 dBm, 240 V.A.C. 

$48.75 

MODEL TE-65 
V.T.V.M. 

DC. V. 0-1. 5-5-15-50-150-500- 
1,500 V. Rms. AC.V. 0-1.5-5-5-15- 
50-150-500-1,500. V. Rms. 0-L4-4- 
14-40-140-400-1,400-4,000 V. P.P. 
Resistance RXlO.lOO. .IK, .lOK, 
.lOOK, IM, .lOM. Decibel—lOOdb, 
minus-plus 65dB. 

240 V.A.C. 

$43.75 
TECH. P.V. 58 $40.50. 

ORGAN KEYBOARDS 
49 Note. Complete with 

Switching System. 

$72.00 
13 Note Pedal Claviers, 
complete with Switches. 

$39.95 
Special: Semi-finished Stromberg 
Organ Cabinets to suit above. 

$19.50 
Organ Stools .$14.50 

NEW SPEAKER 
SPECIALS 

8 or 15 ohms. 
2in . $2.75 4in X 2in $3.30 
2»/4in . . $2.75 5in X Sin $3.30 
244in . $2.85 6in X 4in $3.50 
80mm . $2.85 7in X4in $4.25 
3Vliin . . $2.95 9in X 6in $5.95 
4in . $2.95 8” $4.50 
5»/4in . . $3.20 6” X 2” $3.50 
6in . $4.00 8” X 4” $4.50 

Postage: N.S.W. 25c.Interstate 40c 

NEW RECORDING 
TAPE 

Most popular brand 
Sin Correspondence 50c 
3 in Mylar L.P. 300ft .. $1.05 
31/4 in Mylar D.P. 600ft .. S1.25 
5in Mylar L.P. 900ft .. $2.50 
5in Mylar D.P. 1,200ft . $3,15 
53/4in Mylar L.P, 1,200ft $3.15 
5% in Mylar D.P. 1.800ft . $4.70 
7in Mylar L.P. 1,800ft . $4.70 
7 in Mylar D.P. 2,400ft . $6.25 
7 in Mylar T.P. 3,600ft . $7.00 
7in P.V.C. 1,200ft ,. .. $2.50 

Postage N.S.W. 15c. 
Postage Interstate, 25c. 
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aUlTAR 
AMPLIFIERS 

10-Watt, Two-Channel, with Twin 
Cone Speaker.$53.55 
14-Watt, 4 Inputs, Base and Treble 
Boost, 2 Twin-Cone Speakers, $63 
17-Watt, Four-Channel, Bass and 
Treble Boost. Two Twin-cone 
Speakers.$76.25 

35 WATT 
4-Channel, 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.$8.75 
Accordion Pickup Units .. $8.75 
Harmonica Pickup Units .. $1.95 
Post, N.S.W., 40c; Interstate, 75c. 

FUZZ BOX 
FUZZ BOX E. AND A, AUG. 

WIRED AND TESTKID. 
$15. 

Post. 75c. 

REVERB UNIT 
COMPLETE with AMPLIFIER 

E.A. October issue. Kitset $39.95. 
Wired and tested, $41.95. 

MULURD 
MAGNAYOX 

BOOKSHELF 
ENCLOSURE 

Maple, Teak or Walnut 
Complete $24.75 

SUPER BOOKSHELF 
$36.75. 

Post: N.S.W. 50c. Interstate $1.0 
CABINETS ONLY 

R. H. BOOKSHELVES $11.50 
MULLARD $10.95 

BOOKSHELF UNITS 
6in Sin lOin 12in 

$27.75 $33.50 $35.50 $36.50 

PLAYMASTER 106 
WIRED AND TESTED $94.75 

107 
WIRED AND TESTED $83.75 

NEW LOOK 
SPEAKER 

ENCLOSURES 
Hi-Fi Freq. response. Power rating 
5 watts R.M.S, Attractive, modern, 
oiled teak finish. Size 14i/2in x 
4%in X 9. 

$15.00 EACH 
Post 75c. Interstate $1.25. 

PIGGY BACK 
GUITAR AMPLIFIER 

Excluding Speakers 
30 Watt.$79.75 
45 Watt. 
60 Watt.$119.75 
4 Inputs. Bass and Treble Boost 
Vibrato if required, $10.50 extra. 

PIGGY BACK 
GUItAR AMPLIFIER 

Complete with Speakers, Cabinet 
30 Watt Lead.$138.75 
30 Watt Bass.$146.75 
45 Watt Lead.$158.75 
45 Watt Bass.$166.75 
50 Watt Lead.$218.00 
60 Watt Bass.$234.00 
Vibrato if required .. .. $10.50 

UA 41A - 20-20 
SOLID STATE STEREO 

20 watts per channel. Inputs fot 
♦ape, magnetic and ceramic P.U. 
tuner and aux. Teak cabinet. 

$88.00 

240y A.C. POWERED 
SOLID STATE STEREO 

T.S.135 
18 Transistor. 15-watt per channel. 

Inputs for Tape. Mag. P.U. 
Ger. P.U. Radio Aux. 

Frequ. Range 30c to 20KC. 
Max Sensitivity 3 MV. 

Speaker matching 4 to 15 ohms. 

$78.00 

10+10 
STEREO AMPLIFIER 

With Overload Protection Circuit 
Kit Set. 

$62.75. 
Wired and Tested.$72.75 
Complete with Broadcast Tuner 

$101.75. 

14 plus 14 WATT 
With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9x6 Woofer 
Speakers. Two 9x6 Twin-Cone 
Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato control 
included. 

$163.50 

PLAYMASTER 124 
As per May ’69 E.A. 

Wired and tested .. $78.00 

lU" FULLY BAL¬ 
ANCED PICK-UP 

ARM. 
COMPLETE WITH MAGNETIC 
Stereo Cartridge - $19.50 
Arm less cartridge .. . $11,50 
Mag, cartridge only .._$9.50 

T.c. 
2 

VALVE TESTER 
Tests all valves, diodes, rectifiers, 
checking filaments, ;^orts. Merit on 
direct reading. Good-bad m:ter. 

Complete with tube chart. 

WIDE BAND OSGILLDSGOPES 
SPECIFICATIONS 

VERTICAL AXIS 

kc) Deflection Sensitivity (at 1 
0.1 V p-p/cm. 

Frequency Characteristics 1.5 cps— 
1.5 MC. 

Input Impedance 2 M ohms 25 pF. 
Calibration Voltage IV pp-cm. 

HORIZONTAL AXIS 

Deflection Sensitivity 0.9 V 
p-p cm. 

Frequency Characteristics 1.5 cps 
—800 KC. 

Input Impedance 2 M ohms 20 pF. 
Sweep Oscillator (5 Range) 10 cps 

—300 KC. 
Synchronization Devices Internal 
(Positive and Negative, External). 

Power 240V AC 50/60 cps. 
Cathode Ray Tube 3KFIF. 

S-inoh $102.75; 

iJi 

5 Meg Bandwidth Push-Pull verti¬ 
cal and horizontal Amplifiers. 8 
positions, high sensitivity vertical 
Amplifier Frequency Compensated 
on all positions. Calibrated .02 to 
600 volt. Hard time base, 20 
cycles to 75K. Latest American 
R.C.A. circuitry. Complete with 
probe. 

S-incIt $118.76 
MINI V.T.V.M. 
240 V.A.C. Operation. 

0 equals 100 megohms. 3 ranges. 
Voltages, 0-1000 Volts A.C. and 
D.C. Six Ranges. 

Size 4%” X 4” x 3V^i”. 
*7 C Post. 80c. 

/ * * «)Interstate $1.25. 

m 
MINMAB. 

7-IN.ONE TEST INSTRUMENTS. 
BATTERY OPERATED. 

SPECIFICATIONS— 
Resistance Substitution: 

Resistors Viw 5% tolerance. Five 
values 100 ohms, IK ohm, lOK 
ohm, lOOK ohm and 1 megohm. 

Capacitance Substitution: 
Five values: .002ufd, .005ufd, 
.02ufd, .lufd (oil) at 600V and 
lOufd (electrolytic) at 350V. 

RF Signal Generator: 
Frequency: Fixed at 455kc (up 
to 700kc adjustable). Output: 35 
mV (approx.). 

Audio Generator: 
Frequency: 400 c/s (approx.). 
Output: 35 mV (approx.), 

DC and AC Voltmeters: 
Meter Movement: 0 to 200uA. 
input Resistance; 4,000 ohm/volt. 
Four Ranges: 0-15, 0-50, 0-150 
and 0-500V. Accuracy: Plus or 
minus 5% of full scale. 

R.F. Field Strength Indicator: 
Frequency Range: 1 to 140 Me. 
Antenna: 5 section, 10%in, 

PRICE $12.95 Post 75.. 

RESISTANCE 
SUBSTITUTION BOX 

0-10 Megohms. 24 Steps. 
CAPACITANCE SUBSTITUTION 

BOX 
lOOPF - .22UF. 9 Steps. 

Complete with Leads and Alligator 
Clips. 

$2.95 each Post 40c. 

G.D.O. UNITS 
Post., N.S.W., 50«i I’state, 75c, 
T.E. 15 Transistorised. 7 Band. 

360 Kc to 270 Megs. 

$35.75* 

T.O. 2' Oscilioscopo 
IDEAL TV AID 

240 V-AC 2 BPI CRO Tube 
Vert. Sen. lOV P-P/CM. 50v 

P-P/CM. 
Vert, Input imp. 2 Meg. 25pf. 
Vert. Freq. 2 cps/l Meg.-3DB. 
Sweep Freq. 2 Ranges, 60cps- 

75KC. 
$64.50. 

SIGNAL GENERATOR 
Deluxe Mod. I TE-20D. . 

Freq. range 120 KC—500 Mcs. 
7 Bands. Accuracy 2 per cent. 
Output 8V. Provision for Xtal. 
Suitable for self calibration Marker 
jtenerator. Printed circuit. 240 
T.E.20; $25.50. $28.50 

AUDIO GENERATOR 
De Luxe Model TE—22D. 

Freq. range, Sine 20 cps—200 KC. 
SQ, 20 cps—25KC. Output voltage. 
Sine 7V. SQ. TV P.-P. Output ira- 
pedance 1000 ohms. Acc. 5 per 
cent. Distortion less than 2 per 
cent, 4-range attenuation. 
1/1, 1/10, 1/100, 1/lK. Printed 
circuit. 240V A.C. 

$42,95 
15-lNCH HI-POWER 

SPEAKER 
Imported 30 Watts R.M.S. $30.<M) 
Local 50 Watts R.M.S. $50.00 

T.V. BOOSTER 
240VAL, Especially designed for 
fringe area reception. Also up to 3 
TV sets can be operated off com¬ 
mon aerial for improved signal 
strength. Post Free, 

TRANSISTOR AND 
DIODE TESTER 

E.A. August, ’68. Art 
Wired and Tested. • • vU 

KIT SET $48.00 

L.S.G. 11 
SIGNAL GENERATOR 
FREQ. RANGE IN 6 BANDS 

120KC—130MCS . 
Calibrated Harmonics. 

120MCS—390MCS. 
RF output over 100,000UV. 

120KC-38MC 
Mod. Freq. 400 and lOOOCPS. 

Crystal Osc. 1-15MCS. 
AF Output. 3 to 4 Volts. 

AF Input. 4V approx. 
240V AC Operation. 

$31.75. Post 75c. 

T. E. 46 RESISTANCE- 
CAPACITANCE 

Bridge and Analyser. 
Capacity 20 pf to 2,000 mfd. 
lUsistance 2 ohm to 200 megs. 

Also tests power factor, leakage, 
impedance, transformer ratio, insu¬ 
lation resistance to 200 megs, at 

600V. 
Indications by eye and meter. 

$49.75 
PLAYMASTER 

115 
The new solid state Stereo-Amp¬ 

lifier. April issue. 
Wired ^d tested .. .. $104. 
Kit Set.$90. 
Pre-amp to suit magnetic 

Cartridge. $12. 
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SPECIFICATIONS: 

Frequency: 80m Band 3.54.0 MHz 
40m Band 7.0-7.5 MHz 
20m Band 14.0-14.6 MHz 
15m Band 21.0-21.6 MHz 
10m A Band 28.0-28.6 MHz 
10m B Band 28.5-29.1 MHz 
10m C Band 29.1-29.7 MHz 

Communication Method: SSB (A3j} 
AM (A 3H) 

, CW (Al) 

Maximum Input Power: (Xmitter final stage) 
200W (PEP) 

Standard Input Power: (Xmitter final stage) 
180W (PEP) 120W on 28 MHz band only 

Antenna Input Impedance: 50-75 ohm 

Carrier Suppression Ratio: More than 40 dB 

Single Side Band Ratio: More than 40 dB 

Mic. input Impedance: High impedance 
(dynamic or crystal mic. recommended) 

Xmitter Audio Frequency Characteristics: 
300-3,000 Hz (-6 dB) 

Receiver Sensitivity: l/^V S/N 10 dB 
(14 MHz) 

Receiver Selectivity: 2.7 kHz (-6 dB) 
5.0 kHz (-55 dB) 

Spurious Rejection Ratio: More than 45 dB 

Image Ratio: More than 60 dB 

Undistorted Power Output: More than IW 

Receiver Output impedance: 
SP 500 ohm 

PHONE 8 ohm 

Power Consumption (using PS-500AC): 
450W (At maximum power output) 

250W (Receiving Mode) 

Tubes and Transistors used: 
17 TUBES, 3 TRANSISTORS, 15 DIODES 

Dimensions: W: IS'/s"; H: 811"; D: lUl" 

Weight:' 17.6 lb 

June meeting of the Hunter Branch, held 
in the Newcastle Technical College, Tighes 
Hill. 

Details of the Westlakes Radio Club’s 
activities may be obtained by telephoning 
the secretary, Bruce Morley, VK2ZNB, 
(Newcastle 59-1667). 

Camb^erwell Grammar School 
A review at the end of the first term 

showed that, thanks to the work of the 
committee and members, very good pro¬ 
gress had been made. Much of the credit 
goes to Mr Trean, who supervises and 
tests all 30 members of the club at the 
various levels in the Y.R.S. courses. 

Club president David Buchanen, who 
has gained the A.O.L.C.P., and vice- 
president Chris Holliday have been re¬ 
sponsible for building several pieces of 
equipment for the use of club members. 

Publicity officer Timothy Robinson re¬ 
ports that the prospects for further pro¬ 
gress during the remaining portion of the 
year are particularly good. 

Maitland Radio Club 
The Maitland Radio Club has com¬ 

menced another series of instructional 
classes. The course is being held fort¬ 
nightly on Saturday afternoons and deals 
with home-made printed circuits, their 
uses, and methods of manufacture. 

This series of lectures is being con¬ 
ducted by club member. Bob Thompson, 
who has had considerable experience in 
this field. 

Six members of the club gained cer¬ 
tificates for their success in the Y.R.C.S. 
Elementary Certificate examination held 
on May 10. They were: 

Pass: G. Whenham. 
Credit: R. Digby, N. Hawryluck jun. 
Honours: K, Gormly, D. Cross. 
The Maitland Radio Club now has four 

members who, having attended the club’s 
A.O.C.P. course, gained their amateur 
operator’s licence. They are A, Counsel, 
VK2ZFH; R. Johnston, VK2ZVR; C. 
Hay and R. Winston. The latter two, are 
awaiting the issue of call-signs by the 
P.M.G. Department. 

The club’s social activities include the 
introduction of new members to various 
field events. This was done recently at 
a picnic held at Birubi Point, north of 
Newcastle, when 80 members and their 
families attended. Hidden transmitter 
hunts and many other events of luck 
and skill saw keen competition among 
those present. 

At the conclusion of the day’s events, 
Frank Hinks, District Radio Inspector in 
Newcastle, presented the successful com¬ 
petitors with their prizes. Another feature 
of these days is the barbecue which adds 
to the picnic atmosphere and ensures an 
enjoyable time for all. 

Work on the club rooms and equip¬ 
ment has been continuing. The lining of 
the main meeting room and soundproof¬ 
ing the communications centre have both 
been completed. 

An important addition to the lecture 
room is a 7ft rack which will house 
Morse code training equipment, switching 
equipment, amplifiers, and audio equip¬ 
ment as well as a 146MHz FM trans¬ 
mitter and receiver. The lecture room and 
equipment will double as a local WICEN 
control centre in the event of any emer¬ 
gency in the Maitland or surrounding 
areas. 

The Hunter Valley County Council has 
donated a VHF FM transceiver to the 
club. This will be converted to 146MHz 
and used as a club-to-member commurii- 
cation unit as well as a training aid in 
the A.O.C.P. courses. 

This club is a striking example of 
the work of amateurs and public-minded 
members of the community and an 
activity that could be fostered in many 
other similar country areas. 

Information regarding the activities of 
the Maitland Radio Club may be obtained 
by writing to the: 

Secretary, 
Box 54, P.O. 
Maitland. 2323. Q 

FOR/FOA SYDNEY: TS 500, $491.00 ; PS 500 AC, $98.00 

CONSULT YOUR LOCAL RADIO DEALER, OR 

MAIL THIS COUPON 

Please forwati^ free illustrated literature and 
specifications on Trio equipment 

. .. . Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 

Cables and Telegraphic Address: ‘WESTELEC,’ 

mmmmmmmmmmmrnmmmmmmmimmmmmmmmmmmmmmmmmmmmmmmmmmmm Sydney. Phone: 40 1212 mmmmamamm 

164 ELBCTRONICS Australia, July, 7969 



LISTENING AROUND 
THE WORLD 

Satellite relay for Voice of America 

The Voice of America is to use a satellite relay over the 
Pacific to carry its programs from California to the 
Philippines, which should result in excellent reception, 

by Arthur 

In the past the transmissions from 
Washington studios have been carried by 
landline to Dixon and Delano in Cali¬ 
fornia, then broadcast to Asia for relay 
by stations in the Philippines, Okinawa, 
Thailand and Ceylon, and also from MW 
stations in South Vietnam. The use of the 
satellite will reduce the interference on 
the transmission from California to the 
Philippines, so the signal in the Philippines 
and other relay points should be as good 
as when they are broadcast at Dixon. 

This is one of the many new irmova- 
t'ons for the VO A services to this area. 
A visit to the huge transmitter site at 
Dixon in the Sacramento Valley gives one 
an idea of this side of the VO A activities. 
The site, SQO acres, has a vast array of 
antenna towers and the main transmit¬ 
ting hall has recently been remodelled 
and new transmitters installed. The sta¬ 
tion was built in 1943 on a site chosen be¬ 
cause of the low cost of the land rather 
than its transmitting possibilities. Re¬ 
minders of the war time days are four 
arrays beamed on Australia and New 
Zealand, the focal point of the VOA 
activities in that time of World War II. 

New Transmitters 
In the new extensions to the building, 

three 250KW Collins transmitters are 
being made ready to put into service. The 
station also has one 200KW. two lOOKW, 
and two 50KW transmitters in use, and 
a further two 50KW units for SSB trans¬ 
mission. The antenna towers carry 14 
antenna systems; eight of these are the 
curtain type. 

VOA CHANGES 
The Voice of America has rescheduled 

its programs, and now is using longer 
time blocks on each frequency. In the 
past at Tangier it called for 70 frequency 
changes and 180 antenna changes in one 
day. To simplify this, longer time on each 
frequency is now being scheduled. In the 
Philippines, 10 new transmitters for short¬ 
wave operation are being buHt at Tinang, 
with the receiver site at Ba^io receiving 
direct short-wave and satellite signals. In 
Greece, at Thessaloniki, there are four 
35KW short-wave transmitters and a 40- 
KW medium wave transmitter, all design¬ 
ed to penetrate the Balkan area. To t'his 
a further series of 250 KHW outlets are 

Notes from readers should be sent 
to Arthur Cushen, 212 Earn Street, 
Invercargill, N.Z. All times are 
GMT, Add 8 hours for Perth, 10 
hours for Sydney, 12 hours for Wel¬ 
lington. All frequencies are in KHz. 

Cushen 

under construction. At present the VOA 
is operating 107 transmitters and has a 
further 22 under construction. 

VETERAN LISTENER 
During my stay in Los Angeles I visited 

the home of August Balbi, well known 
as the world’s oldest active DXer, and a 
familiar name in DX bulletins and in 
DX sessions. August, no>w 78, is a moni¬ 
tor for Radio Australia and has a keen 
interest in reception of the South Pacific. 
He has short-wave stations* verifications 
as far back as 1930. with pride of place 
for the 50 watt Kanimbla, which operated 
from this vessel off the coast of Austra¬ 
lia. He has a huge collection of verifica¬ 
tions, but his major interest these days is 
less in reporting radio stations, and more 
in keeping up to date the times, fre¬ 
quencies and changes in schedules of 
many stations. His information, which is 
based on his outstanding knowledge of 
short-wave radio, is widely used by many 
listeners and frequently produced in these 
pages. 

He lives in the Glendale area, about 
eight miles from down-town Los Angeles. 
With his communication receiver and a 
short horizontal inverted-L antenna he gets 
amazing results. DXing for nearly 40 
years he has a vast knowledge of the 
conditions in the early days of short¬ 
wave radio, and is a little despondent at 
the short-wave broadcaster of today, with 
the lack of interest in listeners sihown by 
some stations, and the deliberate blocking 
and jamming of frequencies. He is also 
critical of stations who fail to heed the 
advice of listeners and schedule programs 
at poor listening times, or use frequencies 
which do not propagate to a given area, 
despite the expert knowledge he can sup¬ 
ply to the station. One of the older school 
of listeners, he has memories of what 
DX was in the early days. These days 
are still vivid in his mind, and he tends 
to compare them with short-wave con¬ 
ditions today, where powerful propaganda 
stations tend to take away much of the 
fascination and thrill of listening to low- 
powered distant signals. 

SHORT-WAVE BOOST 
Short-wave listening is receiving a boost 

in the Los Angeles area from MW 
station KABC, which, in the period from 
midnight to 5 a.m., has well-loiown DXer 
Ray Breen comparing the program. His 
show is based on the idea that while he 
can telephone a listener iii any country, 
his audience can also reach this country 
by short-wave radio. In early April he 
telephoned me in Invercargifi and talked 
for 20 minutes about Radio New Zea¬ 
land and short-wave listening in general. 
This was carried live to the Southern 
California audience by KABC. When I 

was in the Sacramento area, he again 
telephoned me, and we discussed further 
the role of the short-wave listener, his 
part in the community and the value 
of his knowledge of the world about 
him which he obtains from his short¬ 
wave receiver. KABC Radio is the key 
sLation on the West Coast for the Ameri¬ 
can Broadcasting Company. Ray Breen 
was somewhat staggered when I toltf him 
I had verified over 1,000 United States 
broadcast stations and 170 in California, 
including KABC. The fact that this was 
a little difficult for him to understand is 
proof of the excellence of my New Zea¬ 
land location for world-wide reception on 
both medium and short wave. 

SIGNALS FROM AFRICA AT PEAK 
At this time of year, we note the 

seasonal increase in reception of broad¬ 
casters located in the African area. With 
the general lessening of sunspot activity 
as observed in recent months, signi 
strengths of these stations have consi¬ 
derably improved, as compared to condi¬ 
tions over the past three years when sun¬ 
spot activity was at its peak. The follow¬ 
ing summary lists those stations which 
have actually been heard by members of 
the Australian Radio DX Club, as re¬ 
ported to the Club’s bulletin “The Austra¬ 
lian DX News,” and these stations should 
continue to give good reception until 
around the September equinoxal period. 

2446KHZ REUNION. St. Denis, fade-in 
at around 1730GMT, French programm¬ 
ing, sign-off at 1830GMT with “La Maar- 
sellaise.” 

3232KHZ MALAGACHE. Tananarive, 
in French at around 1815GMT; also 
heard on 3288KHz and 4960KHz at this 
time. 

3295KHZ BURUNDI. “La Voix de la 
Revolution,” Bujumbura, telephone re¬ 
quests, in Vernaculars, at around 1935- 
GMT. 

3331KHZ COMORO ISLANDS. Radio 
Moroni, piano accordeon music at around 
1745GMT, consistently heard, good level. 

3339KHZ TANZANIA. Radio Tanzania, 
Zanzibar, native chanting, and announce¬ 
ments in Vernaculars, at around 1755- 
GMT. 

3356KHZ BOTSWANA. Radio Bots¬ 
wana, Gaberones, BBC^produced drama 
at 1800GMT, then commentary in local 
language at 1830GMT. 

3370KHZ MALAGACHE. Radio Uni- 
versite. French announcements with a pro¬ 
gram of light music at 1740GMT. Good 
level. 

3373KHZ MOZAMBIQUE. Lourenco 
Marques, heard regularly at around 2030- 
GMT until 2100GMT with English re¬ 
ligious programs. Also noted on 4762- 
KHz in parallel. 

4750KHZ CONGO. Radio Lubumbashi, 
noted with African rhythms at around 
2115GMT and French announcements. 
Also heard in parallel on 5958KHz. Other 
Congolaire transmitters heard include 
Radio Kinshasa 4880KHz, Radio TV 
Congolaise, 4765KHz, noted at around 
2100GMT with French announcements 
and African style music. 

4807KHZ SAO TOME. Radio Clube 
de Sao Tome, observed at 2125GMT with 
the re-broadcast of the French service 
from Lisbon, and in English from 2145- 
GMT. 
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DUAL 1019 TURNTABLES ON SPECIAL OFFER! 
Write or call now for a very special Encel pro¬ 
position — we’re not at liberty to advertise the 
low Encel price. 

SEE THE NEW GRUNDIG STENORETTE AT 
ENCEL’S! 

if you need a dictating system, be sure to see 
the Grundig Stenorette Model L at Encel Stereo 
Centres in Melbourne or Sydney. This fine tape 
c<ts.sette machine . features a remote -control 
microphone so you can control recording, 
playback. forward and backspace facilities 
without moving from your chair. Ask for the 
complete details and for your spscial Encel price. 
Your new Stenorette will cost you far less than 
you thought possible! 

GRUNDIG PORTABLE/OFFICE DICTATING 
SYSTEMS 

Away from your office you use the Grundig EN3 
electronic notebook and record your reports, 
notes, memos and instructions on an instant 
loading 44 minute cassette. It is a completely 
transistorised battery operated dictating machine 
which fits in your pocket. In the office the AC 
operated Gru.ndig EW3 transcriber offers every 
desirable facility for speedy typing of recorded 
matter. Foot or keyboard control, fast erasure 
for security, internal speaker , . . they’re all 
there. Ask for a special price on both units at 
Encel Electronics stores in Melbourne or Sydney. 
You’ll save more and be left with spending 
money! 

NOW . - . SHURE CARTRIDGES AT AHRACTIVE 
ENCEL PRICES! 

Perhaps you’ve been saving for a Shure Cart¬ 
ridge . . . now you can make your purchase 
sooner than you expected. Encel prices include 
sales tax, all cartridges are brand new, each one 
is fully guaranteed. 

KEF SPEAKER SYSTEMS 
Ask for an EMQ on the KEF system of your 
choice; copies of reviews are available for most 
current KEF speaker systems. 

POWERFUL PUBLIC ADDRESS AMPLIFIER OFFERS 
AN OUTPUT OF 35 WATTS R.M.S. — $73.50 
Once more stocks of the Planet MG-300 public 
address amplifier have arrived. Parallel push-pull 
6BQ5’s are used in the output stages . . . 
frequency response is 30-15,000 Hz. plus or 
minus 2 dB. Inputs suit two crystal/dynamic 
microphones at 5 mV. and an auxiliary input 
with 300 mV. sensitivity suits tuners, tape re¬ 
corders. etc. Output impedances in¬ 
clude 8, 15 and 250 ohms as well as 
a 70V. line. Inc. sales tax . 

SAVE MORE ON ALL LEADING MAKES OF 
TAPE RECORDER 

Encel Stereo Centres stock all the best makes 
. . . Akai, Sony, National, Toshiba, Philips, Revox, 
Tandberg, Nivico and many more. You'll be wise 
to secure an Encel price before you commit 
yourself elsewhere. Save at Encel’s! 

NEW COMPAX TURNTABLE FEATURES BELT 
DRIVE — ONLY $39.50 

Belt driven around the perimeter of its 12” non- 
ferrous platter, the wow and flutter figure of the 
new Compax III turntable is an amazing 0.04%. 
The 12 pole synchronous motor is completely 
sealed — a unique speed selecting mechanism 
(pat. applied for) permits choice of 33-1/3 or 45 
r.p.m. speeds. The rubber mat on the 
turntable is of anti-static material. $39.50 
Encel price inc. sales tax 

NOW ... A NEW 8” CO-AXIAL SPEAKER 
WITH UNIQUE PERFORMANCE AND SIX 

POWERFUL MAGNETS . . . ONLY $34.50! 

Can any 8” speaker be worth $34.50? Easily 
. . . when you see and hear the remarkable CX- 
20D. Here at last is a total-performance 8” co¬ 
axial speaker with six magnets, a horn type 
tweeter, an electrical crossover, high compliance 
and unusually robust ribbed construction. Total 
weight is almost 8 lbs. and frequency response 
is 35-20,000 Hz. The response curve is sub¬ 
stantially flat; from an engineering viewpoint 
the CX-20D is superb in design and construction. 
The matching enclosure is easy to make and any 
handyman can make it from readily available 
materials. We want you to hear the CX-20D and 
make your own appraisal. It's tre¬ 
mendous value for money! Inc sales 

NEW SHIPMENT OF HIGH QUALITY, LOW PRICED 
COSMOS STEREO AMPLIFIERS 

Once more the popular Cosmos Model SW-30C 
stereo amplifiers are in stock. Output Is 8 
watts R.M.S. or 15 watts I.H.F.M, in each 
channel, all necessary control facilities are in¬ 
cluded- and the price is only $79.50. (IMPOR¬ 
TANT: The sensitivity of the Cosmos suits mag; 
netic cartridges at 5 mV.) Provision is made foV 
use of stereo headphones and a DIN socket 
permits connection of tape recorders. The pre¬ 
amplifier is fully transistorised. Speaker outputs 
allow for use of 4, 8 and 16 ohm. speakers or 
speaker systems. The Cosmos is ideal for use 
with tape recorders and tape decks. When used 
with high quality stereo pick-ups and wide 
range speaker systems, results are 
very satisfying. Encel price, inc. ^7Q CA 
sales tax .^. s>/7«UU 

A NEW ENCEL STEREO SYSTEM FEATURING 
THE COSMOS STEREO AMPLIFIER—ONLY $239! 
We supply the Cosmos Model SW-30C stereo 
amplifier, the popular Compax III belt driven 
turntable, the Lustre Model CP-3 tone arm, your 
choice of a Shure or Micro stereo magnetic 
cartridge with a diamond stylus, an oiled teak 
base for the turntable and a matched pair of 
Sonics Model AS-61 speaker systems. Each en¬ 
closure hou.ses four bass/mid-range 
speakers and a tweeter. Total Encel 
price inc. sales tax is only .. 

BUY YOUR NEW PHILIPS STEREO RECORDER 
FROM ENCEL ELECTRONICS 

You’ll save more when you buy your new Philips 
recorder from Encel's, Models currently in stock 
include EL3302, EL3312, N4308 and the new 
model N4408. The latter is one of the most 
effective stereo recorders ever available, and ex¬ 
tremely good value at the low Encel price. It 
features 3 speeds, 4 tracks, 2 VU meters, stereo 
speakers and it is completely solid state. It 
takes 7” reels, frequency response at 7] i.p.s. Is 
40-18,000 Hz. ± 3 dB. The fast forward and 
fast rewind rate is 1800’ within 200 seconds. 
An automatic selector enables the operator to 
find sections of the tape accurately and quickly. 
Encel’s prices cannot be advertised because of 
agreements with manufacturers. Write or call for 
your trade-in valuation or an EMQ (Encel Mail 
Quote). 

CANBERRA ENQUIRIES FOR ENCEL 
EQUIPMENT 

If you live in Canberra and you want further 
information on Encel equipment, please 
phone Canberra 81 1667. 

DEMAGNETIZE YOUR TAPE HEADS AND 
IMPROVE TAPE PERFORMANCE! 

Simply plug the “Sonics” tape head demag- 
netizer into any AC power pornt and pass over 
the heads. Takes only five seconds 
and can make a world of difference. QA 
Single probe. Inc, sales tax . 

SAVE WITH AN ENCEL QUOTE ON YOUR NEW 
SANSUI AMPLIFIER 

The full Sansui range is available—and Encel 
end-user prices are most attractive. Trade-in 
valuations on your old equipment are also at an 
ail time high ... so ask for a price now! 

LOOKING FOR AN ADC CARTRIDGE? SEE ENCEL 
ELECTRONICS WITHOUT DELAY! 

A full range of renowned ADC cartridges is now 
available and Encel prices cannot be advertised. 
However you can overcome this tragedy by writing 
for a personalised quote or a trade-in valuation. 
You’ll save more at Encel Electronics! 

SAVE YOUR RECORDS ... USE THE 
UNIVERSAL NIKKA-LUSTRE 

TONE ARM LIFT! 
This beautifully finished and functional universal 
tone arm lift will fit ail tone arms ... the 
lowering action is pneumatically dampened and 
extremely smooth. Risk of record 
damage may now be eliminated, 
including Sales Tax . $8.50 

THE NEW LUSTRE MODEL ST-SIO TONE ARM . . . 
TRACKS AT LESS THAN | GRAM . . . 

AND COSTS ONLY $19! 
Orders for the new Nikka-Lustre Model ST-510 
tone arm can now be filled immediately. Minia¬ 
ture ball races are used throughout, the head 
shell accepts all standard ■}” mounting cart¬ 
ridges, finish is satin chrome and anodised 
aluminium. An outrigger bias adjustment is fitted 
and stylus pressure is adjusted with the counter 
balance weight. The Model ST-510D is'fitted with 
a lifting/lowering device and costs 
$24.50. The Model ST-510 (without ^10 
lift), inc. sales tax is priced at .... 

“DinON lO's” AND “DinON 15'$" ARE ONCE 
MORE IN PLENTIFUL SUPPLY 

The Celestlon Ditton 15 measures only 21” x 9j” 
X 9j” and Incorporates the HF 1300 Mark II 
tweeter, a new type of bass drive unit and the 
revolutionary auxiliary bass radiator. Frequency 
response is 30-15,000 Hz. and extends well 
beyond these figures. Many favourable reviews 
have been published. 

“HI Fi Sound"—“It was difficult sometimes to 
realise that so small a loudspeaker was really 
producing such well-defined low frequency sounds. 
It goes without saying that the treble perform¬ 
ance was fully up to the standard of the 
HF 1300.” 

“The Gramophone"—“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 Celestlon Ditton 10 measures 12“ x 64” x 
8)’’ and features a specially designed bass unit 
and the well known Celestlon tweeter. Both 3 
and 15 ohm impedances are available. One 
review of the Ditton 10 in “Records and Record¬ 
ing” 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: <hOA 
“Ditton 15” (including Sales Tax) . . 

“Ditton 10” (including Sales Tax) . $64.50 
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4814KHZ UPPER VOLTA. Ouagadou¬ 
gou, logged at 21 lOGMT with a French 
political commentary. 

4865KHZ AZORES. Ponta Delgada, at 
around 2050GMT wtih Portugeuse, relay¬ 
ed from the Home Service Network from 
Lisbon. 

4932KHZ NIGERIA. Benin City, regio¬ 
nal outlet of NBC, at around 2125GMT 
with African chants, and announcements 
in English. 

5047KHZ TOGO. Radio Lome, at 
2130GMT with popular music, French 
announcements, fede-in noted as early as 
2000GMT. 

9650KHZ GUINEA. Conakry, at 2215- 
GMT in French, African music at 2230- 
GMT. 

TRANSMISSIONS RESCHEDULED 
Radio Japan in Tokyo has retimed its 

overseas broadcasts to some areas of the 
world. The new times and areas affect¬ 
ed are: 

GMT Area 
1745-1915 North Africa 
0100-0300 American Service 
0645-0845 European Service 
0930-1130 Latin America 
1200-1530 South East Asia 
1500-1730 South Asia. 

HEiLSINKI USING 9550KHz 
Transmissions from the Finnish Broad¬ 

casting Ckxmpany, Helsinki have been re¬ 
ceived on two frequencies in the 0600- 
GMT transmission. Transmissions open at 
0555GMT with an interval signal, fol¬ 
lowed by an announcement in Finnish 
and English, and a 30-minute service for 
listeners in feirope. 

The transmission schedule of the Hel¬ 
sinki station is: 
GMT KHz 
0600-0630 weekdays 9550, 11805 
0630-0650 Sunday 9550, 11805 
1000-1110 daily 9550,11805,15185 

Best reception is on 9550KHz which 
suffers from only light interference. The 
11805HKZ suffers from heavy sideband 
interference which makes reception diffi¬ 
cult. 

The present schedule of the Finnish 
Broadcasting Corporation is as follows: 

GMT KHz 
0400-2200 6120 
0600-0630 9550 
1000-1115 9550, 11805, 15185 
1200-1315 9550, 11805, 15185 
1500-1555 15185 
1500-1830 9550, 11805 
1600-1830 15185 
2000-2100 9550, 11805, 15185 
2300-2400 15185 

SCHEDULE FROM MONTREAL 
Radio Canada in Montreal has issued 

a schedule which came into effect on 4th 
May, 1969. The overseas transmissions are 
shown below. 

GMT KHz 
0815-0945 5970 
0058-0705 9625 
0825-0935 9630 
1055-1215 9625 
2350-2400 9625 
0045-0600 11720 
0650-0715 11720 
1215-1345 11720 
2145-2300 11720 
0600-0650 11765 
0700-0815 11765 
2150-0400 15190 
1850-2200 15320 
1045-1850 15325 
2145-0100 17720 
1315-2200 17820 
1045-1215 21595 
1345-2200 21595 

NEW SCHEDULES OPERATING 
RADIO FIJI CHANGES 

Some frequency changes have been made to the Radio Fiji shortwave 
coverage schedule. Radio Fiji provides good reception at certain times in 
Australia and New Zealand. 

Language 
English 
English 
English, Hindi, Fijian 
English 
Englsh 
Enghsh 
Fiji-Hindi 
Fiji-Hindi 
Fiji-Hindi 
Fiji-Hindi 
Fiji- Hindi 

On Sunday a special English program is heard 2000-2400GMT on Saturday. 
2000-2400 840 Suva English 
2000-2400 4756 Suva English 

GMT KHz Location 
1800-1030 560 Suva 
1800-1030 1320 Lautoka 
1800-1030 930 Nadroga 
1800-2115 3230 Suva 
0345-1030 3230 Suva 
2115-0345 6005 Suva 
1800-1030 710 Suva 
1800-1030 890 Lautoka 
1800-2130 3284 Suva 
0330-1030 3284 Suva 
2130-0330 5955 Suva 

The schedule 
GMT 
0200-0245 
0345-0430 
0200-0345 
2045-2130 
0730-0900 
1345-1430 
1815-1915 
1815-1915 

ENGLISH FROM PORTUGAL 
for English broadcasts from Radio Portugal, Lisbon is: 

KHz 
9680, 11935, 6025 
9860, 11935, 6025 
11840 
6025 
21495, 17880 
21495, 17895 
17895 
21495 

AREA 
United States 
United States 
Canada 
Great Britain 
Australasia 
South East Asia 
South Africa 
South Africa 
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RADIO QATAR 
The history of this new broadcasting 

station was published recently in “Con¬ 
tact”, and introduces yet another new 
country to the shortwave band. 

The advent of a “new country” on the 
broadcast bands is an event that is be¬ 

coming rarer as the years go by, and it 
is usually heralded by many announce¬ 
ments that the event is imminent. Not so 
the case of Qatar. DXers throughout the 
world read with some surprise in the 
summer of 1968 that Qatar was actually 
“on the air*» with test programs in Ara¬ 
bic, and shortly afterwards the station 
went into regular operation. 

Qatar is one of the British Protected 
States located on the Persian Gulf, cover¬ 
ing the Peninsula of Qatar, with an area 
of some 4000 square miles, and having 
a population of some 70,000. Consider¬ 
able exports of oil are made from Qatar 
which continues to develop its economy 
in many ways. Its capital city is Doha, 
which has an esrtimated population of 
about 50,000. 

In various editions of our “DX News” 
we have reported Qatar B.S. as operating 
on 9570KHZ from 0330^500 and 1400- 
1730GMT, with an extension on Friday 
of the morning session until 0700. How¬ 
ever, the afternoon period has recently 
been extended and the station now con¬ 
tinues until well after 1730, broadcasting 
news in Arabic at that time. 

Reception in the U.K, has been very 
good in late afternoon, and we recently 
invited the Director of Q.B.S., M. Taher 
Shihabi, to contribute some information 
to “Contact” about his station and its 
QSL policy. In a very informative reply, 
confirming our report, M. Shihabi says 
that Q.B.S. is operated by the Govern¬ 
ment of Qatar and goes on to say: 

“This report, coming so far from out¬ 
side our normal service area of about 
2,000 miles, is surprising bearing in mind 
the heavy interference from nearer and 
more powerful stations; It says a lot for 
your receiver selectivity and your handling 
of it. 

“The transmitting station is located in 
Doha, the equipment at present is one 
Marconi lOOKW HF transmitter feeding 
into a quadrant aerial, one Marconi 
50KW MF transmitter feeding into a 
quarter-wave radiator, and one Marconi 
lOKW transmitter feeing into a T’ 
aerial array as standby. Broadcasting 
House consists of two talks and two 
drama studios, ^with the usual adminis¬ 
tration offices and newsrooms. 

“The studios and transmitters are about 
2i miles apart. The program is fed by 
a VHF link on 86.1MHz, and the 
engineer’s control circuits by a link on 
144MHz. 

“The station was officially opened by 

His Royal Highness, the Ruler, on June 
25, 1968 and numerous reception reports 
have been received from many parts of 
the world. Considerable expansion is 
planned for the not too distant future. 

“Regarding reception reports — whilst 
they are not specifically requested, when 
received they are appreciated and always 
answered by letters confirming or other¬ 
wise. Since this station opened, numerous 
reports have been received, LR.C.s would 
therefore be appreciated. As to reports 
submitted, I am sure you will agree that 
for your information to have any real 
value at all, cross-checking with our 
transmission logs is essential; therefore 
vague indefinite reports incapable of be- 
i^ so verified are not likely to be con¬ 
firmed, although the reports will be ack¬ 
nowledged. 

TIME STATIONS AND LISTENERS 
Around the world, many time and fre¬ 

quency stations are in operation which are 
of great benefit to the ^ort-wave listener. 
These stations use a very accurate fre¬ 
quency, which enables the listener to cali¬ 
brate his radio dial correctly, while the 
frequent time announcements enable him 
to keep his clock exact to the second. In 
a recent broadcast. Radio NederlandS list¬ 
ed details of these stations which we are 
sure will be of benefit to our readers. 
All the stations listed below give voice 
identification. 
CHU Dominkm Observatory, 3 Observa¬ 

tory Crescent, Ottawa 4, Ont., Canada. 
Continuous transmission on 3330KHz, 
(3KW), 7335KHZ (3KW) and 
14670KHZ (3KW). 

FFH Centre National d’Etudes des Tele¬ 
communications, 196 rue de Paris, 92 
Bagneux, France. Transmission Monday 
to Friday at 0800-1625GMT on 2500- 
KHz (5KW). 

lAM Insdtnto Superiore, Ministerio della 
Poste Telecommunications, Rome, Italy, 
Transmissions Monday to Saturday at 
0730 and 0830GMT on 5000KHz 
(IKW). 

IBF Insthuto Elettrotecnico Nazionale, 
Corso Massimo d’Azeglio 42, Turin, 
Italy. Daily transmissions on SOOOKHz 
(5KW) at 0645-0700 and for 15 minutes 
preceeding the hours 0900, 1000. 1100, 
etc. until 1800GMT. 

JJY Radio Research Laboratories, 
Koganei, Tokyo, Japan, Transmissions 
on 2500, 5000, 10000, and 15000KHz 
(all 2KW), continuous except for an 
interruption at 29-34 minutes past 
each hour. 
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Brand New/10-Transistor 

WALKIE/TALKIE 
TRANSCEIVER ,« 

PBftSBT 
Pack post $1.50 

A portable battery operated 
walkie talkie featuring squelsh 
control, 48” telescopic antenna, 
9 volt batteries, battery indica¬ 
tor, die cast metal cabinet, 2\” 
speaker/microphone, leather hand 
strap. Weight 2|lb. each. Size 
71” X 2i” X 1*”. Range 0.3 to 
5 miles. Unit is fully approved by 
P.M.G. throughout the Common¬ 
wealth. Full 180 days warranty. 

DIGITAL COUNTERS $1.75 
Post 15c. Works from 3 to 13 
volts or MECHANICALLY. Reads 
to 9999. Handy for counting lap 
circuits, in fact 9999 of anything. 

6” Engineers’ Calipers — brand 
new; for inside diameters, 25c. 
Post 10c. 

ANTENNA RODS $1.25 — 6-Piece 
telescopic model with heavy 
chrome finish. Extends from 5^” 
to 27”. Button top. Pack, post 
25c. 

CUTOUTS $9.50 — Reverse cur¬ 
rent 50 amps. 24 volt (12 volt 
also available). Solid silver con¬ 
tacts. Post 25c. 

“HUGHES” AtRCRAFT 

GEARED MOTOR $5.50 
Post 50c. i h.p. geared motoi 
made by Hughes Aircraft Co., 
U.S.A. for feeding ammo, belts to 
gun turrets. Has 2 sprockets 
turning at approx. 100 R.P.M. “A 
little power baby” with many 
uses; intluding turntables, small 
winch, etc. For 24/32v. D.C. use 
(works perfectly on 12v.). 
^ h.p. “Crompton Parkinson” 
240v A.C. motor. Single phase 
ball bearing, fan-cooled. List 
price $44.50 Now only $35. 
freight collect. 

Various k h.p. 240v single phase 
electric motors in good used 
condition. $10.95 each, oost $2. 

24 volt English Selsyn (synchro) 
Repeater Motors (Slave) for in¬ 
dicators and other mechanisms. 
4” X 4” X 3”. Shaft k” x k”. 
Also works on 12v or 32v. Type 
B2. Ref. No. 5U/4317. Freight 
50c. $4.50 single phase. 

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 
^-mile. Battery operated. Neatly 
packed in cartons. 

Student’s miscroscope. 3 turret 
100/300/500 mag. Has light, 
sample slides, 20 clear- slides, 
tweezers, scalpels, drying fluid. 
Only $7.95. Post 50c_ 

Hand operated Electric Generators 
$2.45, post 50c. Brand new in 
carton with handle. Output up to 
12 volts. 

• Charges 6V and 12V Batter¬ 
ies overnight • High 4-amp. 
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. 
Use also for electric fences and 
electric model trains. 
Special condenser for electric 
fences and electric model trains, 
extra $1.75. 

240v. BecMc Himps 

' 0 

Direct English Pur¬ 
chase from a famous manufac¬ 
turer. We purchased their entire 
stock of these ABSOLUTELY 
BRAND NEW in carton 240-volt 
electric motorised pump unit. 
Usually sell for $25.00. Full 3 
MONTH GUARANTEE. Special Neo- 
phrene impellor pump will handle 
corrosive fluids, fuel and water. 
Pumps 300-400 g.p.h. To be gravity 
fed and will lift to 8’. Ideal for 
fuel or water transfer fountains, 
fish ponds, etc. Pump entirely 
non-corrosive. Rush your order 
now as stocks will not last at 
this price. Pack and Post 75c. 

BURGLAR SIREN $11.50 
Post 75c. (Emprises a very effi¬ 
cient, beautifully made rotary 
siren (can be heard up to |-mile 
away); battery pack (with 4 1.5V 
“C” batteries); leads and manual 
switch, which can be positioned 
anywhere handy. Siren can be in¬ 
stalled inside or outside of house 
— sounds, for 3 hours on bat¬ 
teries (or Until switched off). 
Easily installed in minutes. Ideal 
for properties, schools (lunch 
break, etc.) cars, boats. 
Siren sold separately for 6V D.C. 
use $7.95 (post 50c). 
Fire alarm temperature sensor 
operates siren when temperature 
reaches ISS'^F.. extra $4.50. 
MICRO door/window switch trig¬ 
gers siren when door is opened; 
extra $2.25 each. 

Brand New “Pocket Tester” 

MULTIMETERS $6.95 
Post 25c. Brand new circuit tester 
with high sensitivity and rug¬ 
gedly built for checking any 
electric apparatus; and truck 
Ignitions, motors, shorts, broken 
leads, etc. Measures all voltages 
to 1.000 volts A.C. and D.C. . . . 
D.C. current (amps.) resistance, 
etc. Complete with full instruc¬ 
tions and probes. 

Also famous make 20,000 ohm, 
200H model with overload pro¬ 
tection. Extremely sensitive, for 
use in laboratories, etc., and for 
checking any electrical apparatus; 
measures to 2,500 volts, etc., 
a.s illus. $9.75, Post 50c. 

BRAND NEW 
VOLTMETERS 
& AMPMETERS _ 
Beautifully made. Moving coil. 
Extremely accurate. Brand new 
1969 models in cartons. Save $4 
0-50 volt D.C. voltmeters In two 
volt division $4.50. (post 30c). 
0-50 amp. D.C. ampmeters ir 
two amp. division with inbuilt 
shunt $6.95 (post 30c). 

Brand New 40-Piece 

TAP & DIE Sets $9.95 
Freight $1.50. 40-piece stock and 
dies covering the full range S.A.E. 
and WHIT, in the one box. TUNG¬ 
STEN STEEL Complete with 
dies, stock, tap wrench, tap 
holder, pitch gauge, driver — 
in strong metal case. A bargain 
i price. 

Brand New 32'Piece 

Socket Sets $3.75 
Freight $1. Full range 3/16” to 
15/16”. Chrome-plated, drop- 
forged, alloy steel in S.A.E. or 
WHIT. Complete with 2 “L” 
handles, 2 ratchet handles, three- 
piece adaptor, flex handle, plug 
wrench, tommy bar . . . all in 
strong metal case. A bargain 
usually twice this price. Please 
state S.A.E. or WHIT. 

STEREO HEADSETS $10.50 
Pack, post 25c. Beautifully made 
and top quality. Complete with 
JACK PLUG — 8 ohm. FREQUENCY 
RANGE: 50-40,000 C.P.S. Sensi¬ 
tivity 118 DB. Usually sell for 
$17. 

MiCA FUSE PANELS (for cartridge 
fuses) 25c, post 5c. 6 and 12 
volt Mica SELECTOR PANELS (brass 
contacts) 15c, post 5c. 

fon our. 

TANK PERISCOPES 

$1.25 

^ Freight 75c. Beauti- 
^ jl fully made by “Min- 

I a neapolis-Honeywell” 
U-S.A. 12” high, 
6” wide. 

Brand new ENGLISH Electric 
PAINT SPRAYERS $13.95 
(Pack, Post 50c) Save $12. These 
famous English spraying outfits 
are usually $26. Comprises com¬ 
plete modern, electric spraying 
outfit complete with variable jet; 
adjustable by knurled knob. Has 
container, flex and plug. Built-in 
240V A.C. reciprocating motor 
gives 60 P.S.I. at nozzle. For 
professional finishes on all paint 
jobs and enamels and spraying 
insecticides, 

FRBB CATALOGt/e 

HALF-PRICE SPECIAL 
HI-FI RECORDING TAPE 

BRAND NEW! 
Fantastic purchase of “Mylar” 
professional recording, computer 
tape (the best money can buy). 
Famous 3-name brand (one we 
can't mention due to' huge price 
reduction). Silicone lubrication. 
Suits all tape recorders, hi-fi 
and stereo. Selling well under 
half price. Post 10c each. 

3'' 200ft. 65c 
5” 600ft. $1.50 
5|” 900ft. $2.25 
7" 1200ft. $2.50 
7" LP. 1800ft. $3.25 
Empty spools 3” 35c, 5” 65c. 
Post 10c each. 

INDUCTION 
MICROPHONES 

Will pick up sound 
waves from a dis¬ 
tance. Has suction 
cap, long cord and 
plug for tape re¬ 
corder, etc. Sticks 
to wall or case of 
telephone for re¬ 
cord ing speech. 
$1.25. 

TRANSISTORS 95c 
Brand new all one price. 
PxA 101 . 0C44 
PxA 102 . 0C45 
PxB 102 . 0C70 
PxB 103 0C71 
PxB 104 . 0C72 

SILICONE DIODE RECTIFIERS 
800 PIV, 0.5 amps. $1.50 
50 PIV, 1.5 amps. $1.00 
GERMANIUM JUNCTION (G.J.7M) 
70 PIV, 0.5 amps. $1.25 
Diodes 140 PIV, 3 amps. $1.25 
Diodes, 18 amps.. Push . $1.50 

ENGLISH SINGLE 
THROAT 

MICROPHONES 65c 
Strap on guitar for 
amplification. Many 
other uses. 

G.E.T. 8 TRANSISTORS in 
matched pairs. Operates up 
to 30v. and two give up to 40 
watts in push-pull. Pair $3.50. 

AIRCRAFT PLUNGER SWITCH 
— Heavy duty. Ball bearingi 
operates 2 pole. 2 way switch 
mounting plate. Size SI- in 
long. $1.25. 

32 VOLT 10 AMP. — two 
position. 2 pole switches. 
Spring loaded. Size 1-1” x 2” 
X 2” 35e. 

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 2y' x 1”. Couple 
together for any voltage— 
superb for spotlights, lamp;;, 
bells, flash eauipment, 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. 

“ACOS” REPLACEMENT CRYSTAL 
CARTRIDGES, each brand new in 
box with STYLUS. Post 20c. 
GP 91-2 high output MONO. 
Usually $6 — now $2.50. 
GP 73-2A STEREO. Usually $7.50 
— now only $3.75. 

English 240 Volt 
ELECTRIC MOTORS $2.65 

These are finest quality Eng¬ 
lish manufacture. Fully ball¬ 
bearing—3000 r.p.m,—shaft 
for drive. Are for cont. duty; 
beautifully made; brand new 
In carton. Original cost $8. 
5" 3-bladed plastic extractor 
fan; ideal for removing kit¬ 
chen, cooking fumes, 79c, 

Post 50c. 

English Heavy Duty 

Selenium Rectifiers 

Full Wave bridge, fresh current 
production, all new. For 3, 6, 12, 
17 volts, 21 amps. $1.50; 4 amps. 
$3.75; 8 amps. $6.25; 10 amps. 
$8.75. Post 25c. 

High pitch BUZZERS, suitable for 
morse keys. Operate off 3 volt. 
69c, post 10c. 

WATCH FOR NEW RELEASES. .COMPUTER CARDS, NEONS, TAPE RECORDER CASSETTES 

Model CM21 MICRO 
PHONES (Crystal)- 
$1.40 (post 10c). 
Load resistance 
500K-1M ohms and 
also Model CM62, 
69c (post 10c). 

English Microphone 
TRANSFORMERS . . . 
suits all types of 
microphones . 65c 

‘‘Cutler Hammer” 
TOGGLE SWITCHES 

(Post pack 10c.) 4 
pole 3-way (3-posi' 
tion) panel switches 
(centre off). Handles 
10 amps, at 12 or 
24 32 volts D.C. 
Ideal for panels, 
control boards. 75c 

BURGLAR ALARM 
SIREN MODULE 

$3.95 
Needs only 8-ohm 
loudspeaker, switch, 
and microswitch (or 
reed switch and 

agnet) to com 
plete. Post 25c. 

PUBLIC ADDRESS 
AMPLIFIERS—$3.95 
Needs only crystal 
or dynamic micro¬ 
phone of either high 
or low impedance 
and any loudspeaker 
to complete, and 
Dower from a 6 volt 
mattery to operate. 
Fully encapsulated. 
Size only 1^ x 1^ 

Post 25c. 

Famous “Ashby Bar¬ 
ton” SAFETY ISOLA¬ 
TION TRANSFORMERS 
$39. Freight collect. 
Latest model, 750 
watt, output 3.12 
amps. 240 volt AC. 
Prevents shocks. 
Use for safety with 
drills and ail other 
jowered hand tools, 
.ist price $54.00. 
Fully guaranteed. 

LENSATIC ENGINEER 
COMPASSES—$1.50 
Post free. Gives ac¬ 
curate bearing on 
any object. Brand 
new in carton with 
instructions. Fully 
luminous. 

Key Ring Lights, 
30c, post 5c. Has 
rechargeable cell. 
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IN ECONOMICAL,HIGH POWERED,PUBLIC ADDRESS AMPLIFICATION EQUIPMENT 

Fully Transistorised, 50 to 800 RMS Watts, 

Secure your FREE,COLOURED CATALOGUE of our products & services. 

FOR PRESTIGE SOUND SEE CLAYBRIDGE SOUND 

163 CLAYTON RD. CLAYTON VIC. 3168 OR RING 544 6171 

(CNR. DANDENONG RD.) (ALL HOURS) 

LOL Observatorlo Naval, Avenida Cos- 
tanera Sur 2099, Buenos Aires, Argen¬ 
tina. Transmits the following schedule 
on 5000, 10000, and ISOOOKHz (all 
(2KW). From 0000 1st Sunday in 
October to 0000 1st Sunday in 
April, 1 hour transmissions bee:inninfi: at 
1100, 1400, 1700, 2000, and 2300GMT. 
From 0000 1st Sunday in April to 0000 
1st Sunday in October at 1200, 1800, 
2100 and OOOOGMT. 

VNG Station VNG, c/o Assistant Direc¬ 
tor General, Radio Section, Postmaster- 
General’s Dept.. 57 Bourke Street, Mel¬ 
bourne 3000 Australia. The following 
daily schedule is valid: 4500KHz (IKW) 
at 1200-1230, 7515Hz at 1200-2200 
(lOKW) and at 2230-1200 (IKW) and 
12005KHZ (lOKW) at 2230-1200GMT. 

WWV Radio Station WWV, Box 83-E, 
Route 2, Fort Collins, Col 80521, U.S.A. 
Transmissions on 2500, 5000, 10000, 
15000. 20000 and 25000KHz. (2.5, 10, 
10, 10, 2.5, 2.5KW resp.), continuous 
except for an interruption at 45-49 
minutes past each hour. 

WWVH Radio Station WWVH, Box 578, 
Puuneene, Maui, Hawaii. Transmissions 
on 2500 (IKW), 5000 (2KW), 10000 
(2KW), 15000 <2K\^, continuous except 
for an interruption at 15-19 minutes past 
each hour. 

NEW FEBC STATION 
Further information is to hand con¬ 

cerning DXJO 'wdiich is located at Jolo 
some 650 miles south of Manila, in the 
Philippines. 

DXJO, FEBC’s new radio station, went 
on the air for test broadcasts in Jolo on 
October 16. 

The station frequency will be 1460KHz, 
Its IKW power will project information 
and the Good News from 100 to 200 
miles radius. DXJO can cover the entire 
Sulu Archipelago up to Basilan City and 
part of Zamboanga City on the ncHlh- 
east; Tazitawi and part of Sabah on the 
south-west. It will have a potential listen¬ 
ing population of approximately two 
million people in the southern Philip¬ 
pines and Sabah. DXJO is one of 
FEBC’s six stations serving the Philip¬ 
pines. FEBC has also 15 other inter¬ 
national short-wave frequencies blanketing 
the area where two-thirds of the world’s 
three thousand million people live. Three 
of these transmissions use 50KW, 
and are beamed overseas from Manila. 

Plans are under way for other satellite 
stations in strategic provinces, such as 
those envisioned for Cebu, Guimaras in 
Iloilo, Naga City in Camarines Sur, and 
others in northern Luzon. DXJO is the 
second provincial station in the island of 
Mindanao. The first one was DXKI in 
Marbel, Koronadal of South Cotabato. 

NEW AUSTRIAN RADIO SERVICE 
ARDXC members report good signals 

of the newly established service for East 
Africa from Vienna, operating on 15200- 
KHz. Transmission times are from 2000- 
2200GMT. and reception has been noted 
in Melbourne from around 2030GMT, 
with a program of Viennese waltz music. 

RADIO MILNE BAY VERIFIES 
Operating on 3235KHz with 250 watts, 

Radio Milne Bay recently verified Alan 
Evans and Bob Padula of Melbourne 
with a folding-typ^ QSL card. These are 
the first verifications reported since the 
station began operations in 1968. It 
was indicated that languages used are 
Wedau, Suau, Doha and Misima. The 
station serves the people of Milne Bay 
District, approximately 98,000 population, 
and transmission times are from 0700- 
1200GMT. Reception is best at around 
1000-1200GMT, and DX reports should 
be sent to P.O. Box 6. Samarai, Milne 
Bay District, Papua. 

RARE KOREAN VERIFICATION 
A recent issue of the Australian DX 

News highlighted the rare QSL received 
by Robert Shepherd, of Glen Iris, Victoria, 
from the station operated by the Republic 
of Korea Army, on 6170KHz. 

The very attractive and colourful card 

was received after a delay of almost 
one year, and all QSL details are given 
in English, together with the schedule. 
Power on this outlet is given as 500 watts, 
with sign-on time being 1230GMT, and 
programs in Korean. 
BRAZZAVILLE EXTENDS SCHEDULE 

Reception in Australia in recent weeks 
has indicated that the Radio Brazzaville 
transmitter has extended its 19-metre 
band schedule, and the station has been 
heard at good level on 15190KHz, with the 
relay of the French news from Paris 
at 0500GMT. English is carried at 
0515GMT, and at 0530GMT a relay of 
the home-service network from Paris is 
heard, until fade-out at 0830GMT. 

NEW FREQUENCIES FOR CAIRO 
The shortwave schedule for Radio 

Cairo, effective until September 7th, shows 
a number of new outlets now in use. 
These include 9860KHz, from 0600-0800- 
GMT, 9830KHZ from 1730-2000GMT, 
and 17670KHZ, from 0800-1800GMT. 
Each of these transmissions carries Arabic 
broadcasts, beamed to the Middle East, 
North Africa, and South Europe. 
GOOD SIGNALS FROM MAURITIUS. 

Australian Radio DX Club member 
Stephen Morgan, of Bendigo, Victoria, 
advises good reception of the Mauritius 
Broadcasting Service, Forest Side, on 4850- 
KHz. Stephen advises that he has now 
verified this station, for his reception at 
1800GMT of a relay of the BBC English 
news. His verification was in the form 
of a QSL card, which was sent airmail. 
The station has also been noted by 
ARDXC members on medium-wave, on 
683KHz. at the same time, with parallel 
programming. According to Cyril Ander¬ 
son, in Perth, transmissions on this latter 
frequency can be heard as early as 1700- 
GMT, with an orchestral musical program, 
and announcements in French. 
LONG ROUTE SENEGAL SIGNALS 

According to ARDXC member John 

Eig, of Toowoomba, Queensland, Radio 
Senegal, Dakar, has been monitored on 
4950KHz. at around 0715GMT, with a 
French transmission. Propagation at this 
time was across the South American con¬ 
tinent, and the Pacific, as distinct from 
our morning reception of African stations, 
which takes place via the Indian Ocean 
path. 

FREQUENCY CHANGE FOR BEIRUT 
Radio Beirut is now using the new out¬ 

let 15285KHz for the service to the 
Americas, from 0130-0400GMT. This is 
a change from 11820KHz, and English 
is presented from 0230-0300GMT. 

PRAGUE USING NEW CHANNEL 
Radio Prague recently took into use a 

new channel in the 13-metre band, for 
its daily service to Australia and New 
Zealand, 0700-0800GMT. The new outlet 
is 21485KHZ, replacing 21450KHz. The 
transmission is also heard in parallel on 
21700KHZ and 15310KHz. 

ALL INDIA RADIO CHANGES 
All India Radio has been observed 

recently by ARDXC members on two 
new frequencies in the 16-metre band, 
with the home news in English at 
0800GMT. Outlets monitored have been 
17743KHZ and 17842KHz, and the pro¬ 
gram continues in a native language from 
0815GMT. 

BERLIN SERVICE TO AFRICA 
Robert Shepherd, Glen Iris, Victoria, 

advises that Radio Berlin International 
now uses 15255KHz for the transmission 
to Africa commencing at 0530GMT. The 
transmission begins in French, and con¬ 
tinues in English at 0615GMT. Signals 
have been good, and the English broad¬ 
cast beamed to the Far East area from 
0645-0730GMT continues to provide good 
reception on 21465KHz. The evening 
transmission to South Asia, at 1280- 
1245GMT, is radiated on 21540KHz and 
17700KHZ. 
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LAFAYETTE lu-m 
Transistorised Communications Receiver 

; S N' "V "V 

^ ''’i';;;'l:AFAY6;;rTe LHA^saa 

. . 

f\A\ 
mm 

If 

HA.600T $199.50 

2 FIELD EFFEa TRANSISTORS 10 Transistors 
7 Diodes I Zener Diode 

5 BANDS 150-400 KC. 550-1600 KC (Broadcast Band), 
I.6-4.8 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 Zener 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 -f 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 Eiectron Tube 
Distributors Pty. Ltd. 

All mail enquiries and orders to: 

ViaORIAH SALES CENTRE 
AND HEAD OFflCE, 
94 HIGH STREET, ST. KILDA, 
VIC., 3182. Ph. 94-6036 

LAFAYETTE Communications receivers are 
also available from: 

RADIO HOUSE RTY. LTD., 306 Pitt Street. 
6 Royal Arcade, 760 George Street, 
Sydney, N.S.W. 2000. 

TISCO AGENCIES, Cverend and Hampton 
Streets, Woolloongabba, Q'land 4102. 

RADIO PAKISTAN EXPANSION 
According to Sweden Calling DXers> 

Radio Pakistan, Karachi, has been using 
new channels and is also building up its 
transmitters. It has been noted in English 
at 1500-1515 on the new frequencies 15190 
and 17885KHz. The home service of 
Radio Pakistan is heard with good 
strength at 1100-1830GMT on a new fre¬ 
quency of 15520KHZ. Two new lOOKW 
short-wave transmitters have been installed 
at Dacca and Islamabad respectively. The 
main aim is to provi(ie a radio link 
between East and West Pakistan. Three 
new radio stations will go into operation 
by 1970; this will bring to 14 me total 
number of short-wave stations in 
Pakistan 

iiiiuiiiiiiimiiiiiiiiiiiiiiiiiiiitiiiiii' 

FLASHES FROM 

EVERYWHERE 

EUROPE 
I^UXEMBOURG; Radio Luxembourg is 

using the 19-metre band channel of 
15350KHZ and has been heard at 
1800GMT in French. The station has a 
power of 6KW, but plans to increase 
this to lOOKW by the end of this year. 

SPAIN: Radio Nacional de Espana at 
Madrid is using the new frequency of 
9605KHZ. This channel can be re¬ 
ceived at 2230GMT, and closes at 
2245GMT. It also uses 15420KHz which 
is directed to Latin America, sign off 
is at 0500GMT. 

BELGIUM: Radio ORU in Brussels is 
using a new 13-metre band channel of 
21475KHZ. It opens at 1045GMT in 
Swahili. The signal suffers sideband in¬ 
terference from the BBC London on 
21470KHZ. The transmission includes 
the usual interval signal, plus announce¬ 
ments in French before regular pro¬ 
grams commence. 

AFRICA 
GHANA: Radio Ghana at Accra is using 

several new frequencies, according to 
the American Shoit Wave Listeners 
Club. The Accra signals have been 
observed on 3350KHz with a local pro¬ 
gram at 0600GMT. English news at 
0700GMT is observed on 4915 and 
4980KHZ. On 11850, 9545, and 9760 
KHz there is news at 2000GMT in a 
program on the air to 2100GMT. 

ETHIOPIA: Radio ETLF, Addis Ababa, 
is reported to be using 11730KHz open¬ 
ing at 0255GMT, with program com¬ 
mencing at 0300GMT in French. Chan¬ 
nel 9600KHZ is reported to carry Eng¬ 
lish at 0345GMT and another new 
channel, 7125KHz, is heard at 
0340GMT in a local language pro¬ 
gram. English to East Airica from 
ETLF is on the air at 1935GMT, using 
11910KHZ. 

ANGOLA: Radio Official Luanda has 
made a change in frequency, and now 
uses 7289KHZ which replaces 7245KHz, 
and heard at 0645GMT in Portuguese. 
Channel 4820KHz opens at 0500GMT, 
with 5960KHz in parallel. 

ASIA 
ULAN BATOR: Radio Ulan Bator, Mon- 

gotia, is using 7345KHz and is received 
at 1230GMT. It is also noted on 5052- 
KHz at 2200GMT. The station indicates 
that they no longer require an Interna¬ 
tional Coupon when verification reports 
are submitted. ' 

SARAWAK: According to the Japanese 
Short Wave Club, Radio Kuching, 
Sarawak, is observed on 7145KHz 
opening at 1400GMT wiffi an English 
program. Fhe station has also been ob¬ 
served on 4950KHZ at 1100 to 1230- 
GMT with programs in English. 0 
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(VAVE ALALYSER: In your April, 
1969 issue on page 7Q, in the article Wh^ 
,s a Wave Analyser?” you have a graph 
jhowing ’harmonics at increasing frC" 
luencies. At 50KHz it is a but 
he caption says it is OdB at 5uHz. l 
bought I should bring this to your notice, 
in case you want to print a correction. 
M.B., W. Pymble, N.S.W.) 

• Thank you for pointing out this 
jrror. Unfortunately, despite every care 
)eing exercised in the checking of proofs, 
imali errors of this type slip through from 
ime to time. 

^ICROCmCUrr stereogram: I like 
mir “Micro One” a lot but I would like 
o see a full stereogram using integrated 
ircuits with a superhet tuner. I would 
ike it to be a high quality unit with good 
ligh frequency response and low distor- 
ion at about 5 watts per channel. I would 
,lso like to see a few simple projects 
ising tunnel diodes. What is the differ- 
nce between IF transformers? Congratu- 
ations on a fine magazine. (M.T., Mwt- 
lale, N,S.W,) 

» Undoubtedly, we will be doing some- 
hing along the lines you request at some 
ime in the future. At the moment, the 
•roposition is less attractive than might 
t first appear. In particular, integrated 
ircuit IF channels require that the band- 
ass characteristics be estabiisihed right at 
he input, rather than distributed along 
he channel as with discrete components, 
"his necessitates the use of special IF 
Iter blocks rather than conventional IF 
ransformers. A complete IC design will 
nly become attractive when peripheral 
omponents are readily and cheaply avail- 
ble, as well as the ICs. We will keep 
1 mind your request for tunnel diode 
rejects, but feel that these devices are 
^ell enough known nowadays to warrant 
siting them stand on their own feet, as 

were. If a tunnel diode commends 
;self for the job in hand, we will use it. 
t not, we will use the more attractive 
Iternative. It would be quite impossible 
) answer your question about IF trans- 
Di'mers in the space of a letter. It would 
emand much larger space and, even then, 
ould only be covered in general terms. 

'V MASTHEAD AMPLIFIERS; I live 
i a bad TV reception area and I tried 
j) increase the signal gain of my antenna 
ith only slight improvement. I remember 
lat you published details of a signal am- 
lifier about a year ago. I can’t find the 
sue, so could you give me some advice 
5 to how to increase the antenna signal. 

Balgownie, N.S*W.) 

I We are not surprised that you have not 
een able to locate an article on TV 
lasthead amplifiers, since we have never 
ublished such an article. In fact, we feel 
lat construction of a unit would pose 
)o many problems-for the average home 
onstructor. Apart from this, we believe 
lere is considerable misunderstanding of 
le whole matter of TV masthead ampli- 
ers. If the signal arriving at the antenna 
. weak, an amplifier will certainly raise 
le signal strength, but it will also raise 
le noise level, so that the most oibvious 
jsult is that the “snow” is easier to see. 
he real function of a masthead amplifier 
. to compensate for feeder losses in those 
ases where the antenna has to be located 

a considerable distance from the receiver. 
The best way to tackle the problem is to 
use one of the high-gain aerials recom¬ 
mended by the manufacturers for your 
area. This should be mounted as high as 
possible, preferably clear of obstructions. 
If it is possible to mount the aerial on 
high ground, and this proves to be some 
distance from the set, then a masthead 
amplifier can m'ake a useful contribution, 
to overcome line losses. We suggest your 
best approach to the problem is to contact 
antenna manufacturers who are fully 
familiar with the probleans which exist in 
various areas, and are usually only too 
willing to give advice on how the prob¬ 
lem can be overcome. 

AUDIO TOPICS: I have become in¬ 
terested in audio topics and I have 
acquired speakers for a good speaker 
system, but in the wiring I have come 
up against the problem of polarity. Could 
you tell me which way the cone jumps 
when a battery is connected? Also, could 
you provide me with, or tell me of, a 
circuit for a simple audio amplifier for 
a crystal radio. I have a small one- 
transistor amplifier designed for earplug 
use, but I have it working with a speaker 
with sufficient volume for my bedroom. 
I believe it came from- an issue of “Radio 
and Hobbies’’ but I am not sure which 
issue. If I want to have an article in 
“Reader Built It” what do I have to 
do? Do you have any plans for a vibrato 
for organs, other than reverbatape to suit 
Yamaha organs. Finally, I should like to 
say how much I like your magazine, 
especially “Audio Topics.” (E.A., 
Warwick, Qld.) 

• The subject of phasing speaker sys¬ 
tems was covered in detail in Audio 
Topics in the February, 1969 issue. If 
you do not have that issue, it is avail¬ 

able through our Information Service 
for 35c plus 10c postage. Briefly, when 
the cone moves forward, the terminal 
connected to the positive of the battery 
should be nominated as the positive ter¬ 
minal. A simple transistor amplifier for 
a crystal set was described in our 
August, 1963 issue. A copy of the article 
K available throu^ the Information Ser¬ 
vice for 20c. We regret we cannot identify 
your crystal set from the information 
provided. Articles for “Reader Built It” 
should be submitted clearly written or 
typed, with relevant diagrams, ad^essed 
to the Editor. Drawings do not have to 
be of professional standard since 
our own draughtsman will redraw them 
for publication. A vibrato system for 
electronic organs was described in our 
March, 1969 issue. A copy of the issue 
can be obtained on the conditions men¬ 
tioned above, or in this case the article 
only can be purchased from the Infor¬ 
mation Service for 20c. 

ELECTRO FLASH: I am very keen on 
photography and have reasonable under¬ 
standing of basic electronics. I am deeply 
interested in electronic flash. I have several 
obsolete units which are not fully opera¬ 
tional and would like to try to combine 
their components to make a mains oper¬ 
ated auxiliary unit. Have you publi^ed 
any articles of general interest explaining 
electronic flash? I am well aware of the 
high energy stored in capacitors used in 
units of this type, and the dangers in¬ 
volved. (G. O’C., Lakemba, N.S.W-) 

• We have published a number of articles 
on the subject. In August and September, 
1952 we published articles describing a 
high-voltage (over 2000V) unit. These 
were followed in April and May, 1954 
by articles describing a low-voltage unit 
operating from dry batteries. A further 

"ELECTRONICS Australia" Information Service.. 
As a service to readers “ELECTRQNICS 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, we 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 arc positively identified and the request is not complicated by questions requiring the atten¬ 
tion 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 mo.st of our projects, 
from 50c plus 8c postage for a 6in x Sin 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 assi.st readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
hovyever, that we 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 QUERIES: 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. 
COMMERCL^L 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 position 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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1B3GT (DY30) $1.45 
1C7 

1 D4 
1F5 
1H5 
IKS 
1K7 
1L4 

.50 

.75 
. . . $1.00 
. . . .75 
. . . .50 
... .50 
. . . .50 
5 for $2.00 
. . . $1.00 1LS 

ILN5 
IMS . . . 
IPS .. . 
IQS . . . 
1R5 .. . 
1S2(DL86) 
154 . . . 
155 . . . . 
1T4 . . . . 
1X2 A/B ^ _ 
2D21.$1.20 
3S4.$1.00 
3V4.$1.70 
5AR4 GZ34 . $2.45 
5AS4.$1.30 

.50 

.50 

.50 

.50 
$1.80 
$1.45 
$1.00 
$1.70 
$1.00 
$1.90 

5R4GY 
5T4 , . . . 
5U4GB .. 
SV4(GZ32) 
SY3GT .. 
5Z3 . . . 
6A8G . . _ 
6AB7.$1.00 
6AC7 ea. . . .50 

or 5 for $2.00 
6AD8 . . . . $1.35 
6AE8 (X79) . $3.50 
6AG5.20 

or 12 for $2.00 

$2.00 
$1.75 
$1.30 
$1.50 
$1.20 
$1 .50 
$2.00 

6AG7 
6AJ5 . . . . 
6AK5(EF95) 
6AL3 
6AL5 
6AM5 

6AM6 
or 3 

or 3 
6AN7/A 
6AQ5 .. 
6AR7GT . . 
6AU4GT/A 
6AU6 . . 
6AV6 .. 
6AX4 .. 
6B6 . . . . 
6B8 . . . . 

$1.25 
.75 

$2.55 
$1.55 

.75 

.75 
for $2.00 

.75 
for $2.00 

. . 1.55 
. . $1.30 

. $1.80 

. $1.50 
. . $1.30 
. . $1.20 
. . $1.50 

. $2.00 
$3.00 

6BA6.$1.40 
6BE6 
6BHS 
6BK8 (EF86) 
6BL8 
6BM8 . . 
SBQS (EL84) 
6BQ6GTB/ 
6CU6 
6BQ7A .. 
6BV7 
6BX6 . . 
6BY7 
6C4 

$1.40 
$1.35 
$2.00 
$1.50 
$1.60 
$1.50 

or 5 
6C8 
6CA4 . . 
6CA7/EL34 
6CB6 
6CD6G/A 
6CG7 
6CH6 
6CK5 
6CK6 
6CMS . . 
6CQ6 
6CQ8 
6CS6 
6CW4 

(NUVISTA) $2.75 

$2.50 
$1.50 
$1.35 
$1.35 
$1.95 

.50 
for $2.00 

$1.00 
$1.10 
$3.00 
$1.40 
$4.50 
$1.50 
$2.40 
$2.00 
$1.40 
$2.20 
$2,20 
$1.40 
$1.30 

6DC6 
6DC8 
6DQ6A 
60Q6B 
6D58 . 
6DT6 
6DX8 

6EA8 
6ES6 . 
6ES8 
6F6G 
6G8G 
6GV8 
6GW8 
6H6GT 

or 12 for 
6HG5 
6HS8 
6J5GT .. 
6J6 

or 3 
6J7G 

or 5 
6J8G 
6K6 
6K7 
6K8GT . . 
6K8 Metal 
6KV8 
6L6G 
6L7 . .. 
6M5 
6N3 
6N7 

$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 
for $2.00 

.50 
for $2.00 

$3.00 
$1.00 

.50 
$1.25 
$2.00 
$1.75 
$2.90 

.50 
$1.35 
$1.20 

.30 

6N8 
6Q7G . 
6R3 
6S2 
6SA7GT 
6SC7 . . 

or 10 for $2.00 
$1.40 
$2.50 
S1.55 
$1.85 
$2.20 

.75 

RADIO 
:s:uppiiERs::.::,r - 
Mail Order Sbecialists 

323 ELIZABETH STREET, 
(2 Doors from Little Lonsdale Street) 

^MELBOURNE, VIC. 3000 

TELEPH0NES:677329, 674286 

6SF5 
6SF7 
6SH7 

6SJ7 
or 

6SL7GT 
6SN7GT 
6SQ7GT 
6SS7 
6U4GT 
6U7G . 

or 
6U8/A 
6V4 . 
6V4 . 
6V6GT 
6X2 . 
6X4 . 
6X5GT 
6Y9 . 
7A8 . 

.75 

.75 

.50 
for $2.00 

.75 
for $2.00 

$1.25 
$1.00 
$2.10 

.75 
$2.00 

.75 
3 for $2.00 

$1.55 

7C5 
7E6 

7H7 
7W7 

9A8 . 
9U8 . 
12A6 

12AH7 
12AT7 

12AU6 
12AU7 
12AV6 
12AX7/ECL83 

$1.05 
$1.05 
$1.75 
$1.95 
$1.00 
$1.50 
$1.90 
35 or 

8 for $2 
.50 

50 or 
5 for $2 

.75 
50 or 

for $2 
$1.90 
$1.75 
.50 or 
for $2 

.50 
.50 or 

5 for $2 
$1.50 
$1.45 

.75 

12BE6 
12BY7/A 
12C8 
12J5 
12SA7GT 
12SC7 . . 
12SH7 . . 
12SK7 .. 
12SN7GT 

$1.60 
.75 

$1.75 
.50 
.50 

$1.00 
.50 
.50 
.50 

$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 
71 7A 
807 . 
808 . 
832A 
866A 
954 . 

$3.00 

955 . 
956 . 
958A 

. . $1.25 

. . $1.00 

. . $7.00 

. . $1.00 
. . 50c or 

5 for $2 
.50 
.50 

. . 50c or 
5 for $2 

. . SOc or 
5 for $2 

.50 

.75 
. . 25c or 
10 for $2 
. . 1 Oc or 
12 for $1 

ECC35 . . . . $2.00 
ECH35 . . . . $2.80 
EF86/6BK8 . $2.00 
EL34 (6CA7) $3.00 

1625 

1629 
5636 
9006 

BA50 

EM84 
EY91 
KT61 
KT66 
KT88 
RL18 

$1.50 
.50 

. $3.90 

. $4.75 

. $5.30 
. 7Sc or 
3 for $2 
. $1.00 

Reg.) $1.25 
. . $1.20 

$4.60 
75 

UL41 
VR150 

(volt 
2D21 
2E26 
2X2/879 . 
6CW4 

NUVISTA 
6DQ5 .. 
75C1 Volt. 

Reg. . . 
100TH .. 
90C1 Volt. 

Reg. .. 
108C1/OB2 
150C4/OA2 

Reg.$1.65 

$2.75 
$4.75 

$2.25 
$3.00 

$2.50 
$2.50 

832A 
866/A Reg. 
807 . . . . 
884 . . . . 
885 . . . . 
2051 
5763 
6146A . . 
6146B . . 
OA2/150C4 
OB2/108C1 
QE03/10 
QQE03/12 
QQEO3/20 
QQE06/40 
QV04/7 . 

3 

$7.00 
$1.00 
$1.20 
$2.85 
$2.85 

.50 
. . $2.55 
. . $5.95 
. . $6.25 

$1.65 
. $2.50 

. . $2.55 
. $2.65 
.$17.00 
$1 2.95 

$1.50 or 
for $3.75 

ALSO OTHER 
TYPES AVAILABLE, 

P.O.A. 

MODEL OL.64D MULTIMEI'ER, 20,000/OP V. DC Volts: 0-0.25/ 
1/10/50/250/500/lOOOV at ZOK/OPV, 5000 volts at lOK/OPV, AC 
Volts: 0-10/50/250/1000V at 8K/OPV, DC/A; 50uA/lmA/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 MULTLMETER, 20,000 opv, DC Volts; 0-5125150/250f 
500/2500V (20,000 opv) AC Volts: 0-15/50/100/500/lOOOV (10,000 
opv) DC/Amps: 50uA/2.5mA/250mA, Resistance: 0-60Ky6M ohm 
(scale centre 300 ohm—30K ohm. Capacitance: lOuuf to .OOluF/.OOluF 
— .luF, D3 scale 20 db to plus 22 db. Size 4V2 x m X 1 1-8. 

PRICE: $11.25 post SOc. 

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 Scale 

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 
(1000 opv), DC Current: O-IOOmA, Resistance: 0-150K ohms (3K 
centre), 2 colour scale, Range Selector Switch, Dimens.: 3V2 x 214 x lin. 

PRICE: $6.50 post free 
MODEL CISOO MULTIMETER, 20,000/Opv. DC Volts: 0-2.5/10/50/ 
250/500 5000V (20K/OPV) AC Volts:0-10/50/250/500/lOOOV 
(1 OK/OPV) DC/Amps: 5uA/5mA/50mA/500rtiA. RESISTANCE: 
0-12K/120K/1.2Meg/12Megohms, (scale centre: 60/600/6K/60K, DB 
scale: —20db to plus 62db (5 ranges). Size: 5V2 x 3 5/8 x W* in. 

PRICE; $14.95 post 30c.  
iviOUEL 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 Volts 
(lOK/OPV), DC/Amps: (0-0.06/6mA/60mA/600riA. RESISTANCE: 
0-6K/600K/6M/60M/600Mcgohm. (30/3K/30K/300Kohms) centre scale: 
Capacitance: 50 uf to .01 uf .001 to 0.2 uf. Decibels: —20 to plus 
63db size approx: 5V2 x 3 5/8 x 1%. 

PRICE; $16.75 post 30c. 

NEW LAFAYETTE SOLID STATE 
HA600 RECEIVER 

5 BAND AM/GW/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 9^^in. 814in. Wt. 181b. S.A.E. for 
full details. 

PRICE $199.50 

STEREO HEADPHONES 

''KEW'' KYORITSU 
MO 65 METERS, NEW 

Size: 314 inch, mounting hole 214 inch, 
114 inch deep. 

All plus Postage 20c. 
I mA, 5 mA, 10 mA, 25 mA, 50 mA, 100 
mA, 150 mA, 250 mA, 500 mA. 

$4.50 
1 amp DC. $4.50 
5 amp DC. $4.50 
10 amp DC. $4.50 
30-0-30 amp DC .,.$5.25 
15v DC, 30\' DC. 300v DC . . .. $4.50 
300 volts AC. $5.50 

Large rubber earpiece, full audible frequency, 
100-15,000 cycles. 

$9.00 inc. Tax. 

P25 2V4 inch square, clear plastic face, 
2 1/8 inch mounting hole, % inch deep. 
50 uA.$5.75 15 volts d.c. 
100 uA .. .. $5.75 25 volts d.c. 
500 uA . . .. $5.25 o 
1, 5, 10, 20, 50 

250 and 500 “S” Meter . 
mA.$5.00 “VU” Meter 

$5.50 

$5.50 

$5.50 

$5.75 

$6.50 

MR3P 3 3/8 inch square, clear plastic face, 
2%in round mounting hole, H/ain deep^ 
50 uA.$7.0(1 50-0-50 uA 
100 uA . . . . $6.75 15 volts d.c. 
500 uA , . . . $6.50 25 vnlts d c 
1, 5, 10, 25, 50 

100, 250 and 30 volts a.c. 
500 mA .. $5,715 “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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ANSWERS - continued 
article in June, 1954 added a vibrator 
supply to this dbsign. We described how 
to add a second flash to either of these 
designs in an article published in Octo¬ 
ber, 1954. Finally we published a series 
of articles from Septemiber to December, 
1966 which took advantage of more 
modern components in the designs pre¬ 
sented. Copies of the complete articles 
are available for the latest series (20c 
per article) and diagrams (only) for the 
earlier projects through the Information 
Service. 

STEREO BROADCASTING: Why don’t 
we have at least one radio station trans¬ 
mitting stereophonic programs? Is it too 
expensive, or are there other complica¬ 
tions involved? In the U.S.A. it seems 
to be very common to have such faci¬ 
lities, and I can imagine every Australian 
hi-fi fan would be in favour of stereo. 
Also, the radio industry would be able 
to bring out receivers and be in the race 
with the rest of the world. (HJ., Erming- 
ton, N.S.W.) 

9 The subject of FM broadcasting has 
been thrashed out very thoroughly in the 
popular press, in technical journals and 
in Parliament. The basic fact is that 
the Federal Government is not prepar¬ 
ed to allow FM broadcasting to take 
place on a fragmented basis and with 
this we can only agree. The Govern¬ 
ment’s policy is to institute a complete 
system, when the time comes, operating 
in the UHF spectrum. Most people 
in the industry have come to accept 
this as the most logical course to follow 
from where we now stand. The conten¬ 
tious point bangs on the phrase “when 
the time comes.” Proponents of FM 
would like to see it in operation as soon 
as possible and before the Government 
becomes involved in colour television. 
The Government’s policy is apparently 
to exhaust the possibilities of AM broad¬ 
casting first, to cope with colour tele¬ 
vision next, and worry about FM later. 

TRF FOR SHORT-WAVE: The article 
on a TRF receiver using the LM372 micro- 
circuit (April, 1969 issue) was very good. 
However, I think a similar type of receiver 
suitable for the short-wave bands would 
also be widely appreciated. I think the 
ideal short-wave receiver should cover at 
least from 2 to 30MHz, and for simplicity 
should use an IC. As various ICs are 

now available in Australia, there should 
be no difficulty in devising a suitable cir¬ 
cuit, perhaps including a high-gain stage. 
Finally, I wish to congratulate you on 
your superb magazine. (J. F., East Bent- 
leigh, Vic.) 

0 Thank you for your components and 
appreciative comments. We do not feel 
there are any prospects for such a 
receiver as you outline being featured in 
“Electronics Australia” in the near future, 
since the order of performance which 
could be obtained probably would be in¬ 
ferior to what could be achieved using 
conventional circuitry. The object of the 
exercise in the IC broadcast receiver was 
to give a simple, practical example of 
their use, but it was specifically pointed 
out in the article that there had been 
concessions to performance in the interests 
of simplicity. Any short-^ave receiver 
designed on the same lines would have 
limitations on performance which would 
not be acceptable to the majority of 
readers. 

SOLID STATE: I have just read the first 
chapter of “Fundamentals of Solid State” 
in the May issue. I found it both interest¬ 
ing and educational, and am looking for¬ 
ward to the next chapter. Although I 
studied the electron shell at school, we 
did not go into it as deeply as this article 
does. The article enabled me to extend my 
understanding beyond that given at school, 
without having to wade through technical 
papers and books that assume a degree.of 
knowledge far beyond what I possess at 
present. Has any series similar to this one 
been run in early editions of the journal? 
(B.H., Baimsdale, Vic.) 

9 We are glad to note your reaction to 
the series. The response from readers 
generally has been vep^ good. No, we 
have not run this series before in the 
magazine, nor anything like it. We did 
run “The Basic Radio Course,” which is 
a broader, less specialised series. This is 
now available as a separate book entitled 
“Basic Electronics.” It costs $2.00 from 
our office, plus 20c postage. 

JET SOUND: I understand that “jet 
sound” is not produced electronically, but 
is an effect achieved by using multiple 
recorders. (G.B., French’s Forest, N.S.W.) 

• Thank you for your note. You will 
find more information on the subject in 
this issue under “Forum.” 

Longest-standing subscriber? iiiiiiiiiuiiniiiiiitiiiniiiiiiiiiiiiiiiiinMiiiiiniiniiiiiiniiiiiii 

I won a crossword puzzle in the twenties conducted by “Radio In Australia 
And New Zealand.” The prize: A two-valve Marconiphone with a two-valve 
amplifier, the presentation being made by Charles Maclurcan (2CM) in the 
Sydney Town Hall. Am I correct in assuming that your publication was ori¬ 
ginally the one referred to above? Have you any subscribers that can go back 
further than that? We have callsigns with prefixes 2, 3, 4, etc. \\ffiatever 
happened to 1? Was it reserved for use in Federal territory? Havng made 
up a few of the most recent of your projects, I must say that you are still really 
on the ball. Would you be interested in a radio telescope suitable for solar 
work, operating probably on the 18cm band? A certain English magazine 
promised readers something of the sort but that was four years ago and nothing 
has come of it. (H.P., MurwUlumbah, N.S.W.) 

• If you were young in those days, so were the rest of us and, short of 
researching the subject, we can’t be absolutely certain of our answer to your 
direct question. As far as we know, the journal you mention was not a member 
of our family tree. We descended from “Wireless Weekly” and we have in our 
possession a copy of the very first issue dated August 4, 1922. We also have 
the first copy in its “reorganised form” issued on July 23, 1926. You would 
have to establish regular readership of “Wireless Weekly” to lay claim to be 
one of our oldest subscribers. An interesting thought: We wonder who is our 
subscriber of longest standing? Yes, the prefix 1 was reserved for Federal 
Territory and is used by amateur stations at least. We are not sure whether 
you are asking for or offering an article on a solar telescope. If you are asking 
for one, we are not likely to be able to assist. If you are offering an article 
and feel that the project would not be unduly complex or unduly expensive 
for what it has to offer, we would be interested to hear more. 

itinniiiiii)iinniiiiiiitiiiiiuiniiiiiuiiiutiiiiiiiniitiiiiiniiiiniiiiiiiiiuiniiniiiniiiiiii(iitiitiiiiiiiHiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiuiiitiiiiiiiiiiiiniiiiiiitiii 

GET YOUR LOWTHER 
LOUDSPEAKER AT 

ENGEL'S AND SAVE! 

PM 6 Mk. I 
Gap flux: 17,500 gauss. 
Total flux: 196,000 maxwells. 
Frequency range: 20-20,000 Hz. 
Impedance: 15 ohms. 
Capacity: 20 watts. 
Weight: 7 Ib. 
The special design 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 meet 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: 15 ohms. 
Capacity: 20 watts. 
Weight: 9 Ib. 
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 very high efficiency give an overall 
attack and transient response v/hich 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¬ 
tics 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 all sounds closer to the 
listener as it were. ... the source appeared 
to approach closer than the writer has ever 
experienced before ... a remarkably smooth 
top response.’' 
Call or write now for a special Lov.'ther price— 
you’ll save more at Encel Stereo Centres in 
Melbourne or Sydney! 

Here is a cross section of the Lowther Acousta 
speaker enclosure. Plans will be provided or 
complete cabinets are available in your choice 
of several popular polished or oiled finishes. 
Prices on request. 

VfSTEREO] PTY. LTD. , 
Head Office: 

,>431 Bridee Rd., Richmond, Victoria 3121.» 
W ;TeU2 3762. , ' '■ •|i'- 

/Sydney Store: Ground 'rtoor, SSM Buildmg. 

257 Clarence Street, Sjidney, N.s!w. 2000. 
-! \ Tel.M4563.294584. 
. ■ •WholeMlBr$''vS,V|/Trade-j^^ - 

. ^ Australia's Greatest Hi-Fi Centre 
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P.M.G, Phone Jack and plugs. 25c 
each, 45c the pair. 

Post 7c. 

NIFE CELLS 
1.2 Volt fully charged. 41n x 31n 

lin 4 AH. 
$1.00 each 

Post, N.S.W., 25c; interstate 35c. 

WALKIE TALKIE TWO- 
WAY RADIOS 

P.M.G Approved Citizen Band. 
9 Transistor, $79.00 per set of 2. 
Post, N.S.W. 50c; interstate, 60c. 

P.M.G. TYPE KEY SWITCHES. 
45c each. Post, 15c. 

BC 221 
Frequency Metres 

$55.00 

VALVES 
BRAND NEW 

IN CARTONS 
Special discount for quantity 

807 75c X61M $2.20 
65N7GT 95c CV850 $1.50 
8989 $1.00 IH60 30c 
5U40 95c 832 $5.00 

77 $1.00 6AK5 $1.50 

EF50 3Sc 6X4 $1.00 

6U7 75c 12SK7 50c 
5Y3 $1.75 VR65 25c 
6C4 50c VT4C 75c 
2x2 75c AU5 $1.00 
6AG5 80c 80 $1.25 
I2AU7 $1.00 6AK5W $1.50 

CATHODE RAY TUBES 

3FP7 $2.95 5BP1 $3.50 

$2.95 

$2.95 
3JP1 $2.95 
V1669 4/1 $2.95 CY2184 

PLEASE ADD POSTAGE 

ON ALL ARTICLES 

TELESCOPES 
40 with Tripod 

$7.95 

SOUND PROJECTORS 
Cinevox Prefect and Harmour and 
Heath 16mm in good working 
order. 240v operated, complete 
with speaker and amplifier. 

from $90.00 

CIRCULAR SLIDE RULE 
3%in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. 

$1.25 each 
Post 10 cents. 

REFLECTOR GUNSIGHT 
Contains these lenses: 

1 Lens Hn Focus, IViin dlam. 
1 Lens 1 ll/16in Focus, 114in 
diameter. 
1 Air-Lpaced Lens, 114in diam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. $1.85 
Post.: N.S.W. 30c; Interstate: 40c. 

P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 
(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 

station. 
Please note we arc now able to 
include Vi 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, $15.75 
Post N S.W. 70c; Interstate 95c. 

MINIATURE 
ELECTRIC MOTORS 

IVi to 3 volts D.C Ideal for 
model boats, cars, planes, etc. 
Strong torque. Only 
65 cents each or 10 for $4.00. 

(Post 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 
meg/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. controlled 
5 watt output. Complete with an¬ 
tenna, headphones and mike $60. 
60c cartage to rail. Freight payable 
at nearest attended Railway 
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. 
Post N.S.W 25c; Interstate 30c, 

12 VOLT D.C. 
DESYNN INDICATOR AND 
TRANSMITTER UNIT. Suitable 
for aerial rotation indicator, etc. 
0-360 deg., weatherproof mount¬ 
ings. 

$3.00 per set. 
Postage: N.S.W., 95c; 

Interstate $1.67._ 

16'6" WHIP AERIALS 
6-Piece, brand new, $5.75. 60c 
cartage to rail. Freight payable at 
nearest attended railway station. 

AVO MULTI METER 
Type CT 38 

$75.00 

A.W.A. AUSTRALPHONE 
Transceivers 12 V 

New Complete Station. 
1.6 to 10 megs on transmit. 
0.54 to 16 megs on receive. 

$150.00 

45 X 40 coated Lens with tripod. 

$10.95 

30 X 30 Power Coated Lens 
Brand new. 

$3.75 
60 magnification with a 60mm 

coated objective lens. 
With tripod. 

$23.00 
As illustrated. 

Postage, 95c; Interstate $1.20. 

HIGH STABILITY 
RESISTORS 

I.R.C. brand new, usually 80c ca. 
50 assorted values for only 

$3.75 
Post 15c. 

RECEIVER 8C A.W.A. 
With ABC and D Coils. 
Complete with all spares. 

$90.00 

522 TRANSCEIVERS 
100 to 150 m/cs. 

$35.00 

TYPE S POWER SUPPLY 
(240 Vac supply for AT 5-ARB) 
suit most types of Di.sposal 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 coil of twin (equal Vx 
mile) $7 per coil. 
Post, N.S.W. 70c; interstate $1.20. 

SCOOP PURCHASE 
Gramo Motors. New. Made in 
U.S.A. 4-spced 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 Sin X Sin $5.00 each. Post 
N.S.W 70c. Interstate $1.20. 

MOBILE 
2 WAY RADIOS 

PYE 70 to 85 M/CS. 
6 Volt Operated. 

3 mobiles. 1 base station 
240 VAC 

$80 THE LOT 

Post N.S.W., 70c; interstate $1.20 

INSULATION TESTER 
Type C.T. 91 

Will test up to 15,000 V. 
Complete with all leads connectors, 
Top grade power supp, with E.H.T. 
low and high power complete with 
indicator unit and 45 KV and 

250 mu meters. 
$150.00 

C.M.A. CABLE 
240 volt 3/.036 black, new and 
perfect, 100yd rolls $3.00; 6 or 
more. 30c cartage to rail. 

$2.50 
Frequency Counter Cintel type 
388,_$250.00 

VIBRATORS. 6 volts, 7-pin 75c 
each. 
UNISELECTORS, 4 BANK, $4.00 
Post, N.S.W., 25c; interstate, 30c. 
INSTRUMENT TRIPODS, sturdy, 
wooden frame. Telescope. Ex¬ 
tend to 4ft 6in.$13.00 
SELSYN MOTORS MAGSLIP 

Mk. II.$5.25 ea. 
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.$18.75 
7 X 50  $22.15 

10 X 50  $23.07 
12x5  $23.95 
20 X 50 . $26.50 
Post, N.S.W,, 70c; Interstate, $1.20 

3000 TYPE RELAYS 
P.M.G. 200 Ohm — 1,500 Ohm 

Coils, $1.25 each. 

A W.A. AMPLIFIERS 
(ValvcsC 15 watt 

240 VAC with pick up 
Terminal. Used in good order 

Ex Studio. 
$25.00 

MINE DETECTORS 
Ex A.M.F with llnstruclion Book. 
Complete in wooden case. Ideal 
for plumbers, councils for locating 
buried pipes, etc, Freight pay¬ 
able at nearest attended railway 
station. $39.00 

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, l/8in push 
movement. 

$1.25. Post 10c. 

LENSES 
TOP GRADE ACHROMATIC 21n 
DIAMETER, 2t)in FL ideal as 
telephoto lens, telescope objectives. m, 
_Postage 46c. \_ 

CONDENSER LENS 
2'/iin DIAM. 2Jn FL. $1.50 each 

or $2.50 per pair. Post 21c. 

CONDENSER LENS 
IVzin diam. IViFL. 50c each. 

Postage, 17c. 

FOUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Vu, meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced input 
and output. Ideal for outside 
broadcasting, etc. 

$39.50 

MONITOR SPEAKER 
UNIT 

Ex-A.B.C., coinsisting of low re¬ 
sistance Sin speaker In Acoustic 
Labyrinth Bal’flc Box, complete 
with 10-watt amplifier, 600 ohms 
plus 8dbm input, 240 volt A.C. 
operated. 

$37.50 

TEN CHANNELS 
VHF TRANSCEIVER 

Types TRI934 100-125 meg/cys. 
and TR1935 125-150 mcg/cycles. 
28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

$33.00 

RECORDING TAPE 
EX-GOVERNMENT SURPLUS 
STOCK. Topgrade. 600ft on 
5in spool, $1.45, post 13c. 150ft 
on 3in spool. 65c» post 9c. 

TELEPRIINTER PAPER 
TAPE 

8'/4in x 6 5/8in 
Full Page 

$1.50 per roll. 

WHEATSTONE BRIDGE 
Top grade 

In Muliiiples up to 1000 
$65.00 lO-watt model $15.00 

Deitch Bros. 
70 OXFORD STREEl SYDNEY, 2010 

SORRY, NO C.O.D. 
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ANSWERS - continued 
This tuner for amateur 

band receivers was de¬ 
scribed in our January 
1958 issue. It combined 
switched coils with panel 
controls for handset and 
circuit tracking. Pro^rly 
constructed, and associated 
with a reasonable 455KHz 
IF channel, the tuner will 
give good results on AM 
and CW signals. Perform¬ 
ance on SSB signals will 
be limited by oscillator sta¬ 
bility and IF passband 
shape. An article in the 
following issue, February 
1958, described a modifica¬ 
tion of the tuner to in¬ 
clude double frequency 
change. In both cases, care 
is essential with layout to 
ensure stable operation. 
Copies of both articles are 
available for 20c each. 
Letters should be addressed 
Ito The Assistant Edtior, 
‘Electronics Australia,” 
Box 2728, G.P.O., Sydney, 
2001. 

I COIL DATA 

3.5MHz Band (8mm formers in cans). 

Aerial: Pri—lOT 34 B&S enam. 
Sec.—SOT 34 B&S enam. spaced 
l/16in from pri. 

! RF: Pri.—20T 34 B&S enam. 

' Sec.—SOT 34 B&S enam. spaced 
• l/16in from pri. 

Oscillator: 75T 34 B&S enam. tapped 
at 20T. 

All coils closewound. 

7.0MHz Band (8mm formers in cans). 

i The 7 to 11 MHz range is also 
covered with this set of coils. 

Aerial: Pri.—6T 34 B&S enam. 

Sec.—52T 28 B&S enam. spaced 
1/16in from pri. Tapped at 25T. 

RF: Pri.—-nT 34 B&S enam. 

Sec.—52T 28 B&S enam. spaced 
1/T6m from pri. Tapped at 25T. 

Oscillator: 48T 28 B&S enam. tapped 
at lOT & 23T. 

All coils closewound. 

14 & 21MHz Bands (fin formers). 

Aerial: Pri.—3T 28 B&S enam. close- 
wound. 

Sec.—12T 24 B&S enam. spaced fin. 
Tapped at 3iT. I/16in from pri. 

RF: Pri.—6T 28 B&S enam. close- 
wound. 
Sec.—12T 24 B&S enam. spaced fin. 
Tapped at 3iT. l/16in from pri. 

Oscillator: 12T 24 B&S enam. spaced 
fin. Tapped at 3T & 3iT. 

Secondaries wound on 16tpi grooved 
formers. 

28MHz Band (fin formers). 

Aerial: Pri.—^2T 28 B&S enam. close- 
wound. 

Sec.—7T 24 B&S enam. spaced 
7/16in. Tapped at liT. l/16in from 
pri. 

RF: Pri,—4T 28 B&S enam. close- 
wound. , 
Sec.—7T 24 B&S enam. spaced 7/16 
tapped at liT. 1/16in from pri. 

Oscillator: 7T 24 B&S enam. spaced 
7/16in. Tapped at IT and HT. 
Secondaries wound on 16tpi grooved 
formers. 
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IVIOOG SYNTHESISER: Following your 
jeference to the Moog Synthesiser in con- 
iection with the record “Switched on 
3ach,’^ could you please answer the fol¬ 
lowing questions; What is the Moog Syn- 
jhesiser? How exactly does it work? Is 
t played by man or entirely by com- 
|)uter? (J.S., Woolahra, N.S.W.) 
|i We could not possibly answer your 
iuestions in this column and we cannot 
efer you . to any back issue containing 
he answers to your questions. If we can 
ine up an article on the unit, we will 
present it for the interest of readers. The 
Synthetiser would appear to have grown 
mt of earlier experiments which involved 
he use of fairly ordinap^ audio tone 
lources, the notes being individually se- 
'ected, shaped, recorded, then fitted' to¬ 
gether, adding up to an extremely tedious 
>peration. From the pictures we have 
;een, the Moog Synthesiser has a keyboard 
o select individual notes and a variety 
)f formant and envelope shaping controls, 
)lus a lot of other audio gadgetry. By 
he use of the keyboard and controls, it 
s possible to create the desired sounds 
nuch more expeditiously and, if desired, 
)lay segments of individual parts in a 
Composition. These can then be assembled 
into a musical entity. It wiould be en- 
|irely possible to marry this gadgetry to 
j)unched tape or automatic gating circuits 
|o produce “mechanised” phrases or to 
ise a computer to generate random 
maracteristics, 

fOT SET FOR LEARNER: I saw the 
jircuit for the simple TRF receiver in the 
\pril. 1969 issue, using the microcircuit 

LM372. This gave me an idea for making 
an electronics kit for my younger brother, 
aged 15. Unfortunately, 1 haven’t the 
slightest idea how to design circuits, 
therefore I thought that maybe you would 
use your knowledge of designing circuits 
to produce such a kit, using the LM372 
as a centre point (if there are sufficient 
requests from other subscribers). If this is 
not possible, would you consider desiring 
such an outfit, for about 8-12 projects, 
privately, at a price you consider reason¬ 
able. Should neither of these courses be 
possible, I would have to try to design 
my own circuits. If this is the only way 
out. would you please inform me of 
references on the subject of designing, 
with semiconductors and other compon¬ 
ents. (M.G.B., Malvern, Vic.) 

• Your suggestion is worthy of considera¬ 
tion but it would not necessarily involve a 
microcircuit and we may not be able to 
act upon it quickly enough to meet your 
present needs. The idea of one of our 
staff members concentrating on the re¬ 
quirements of an individual reader is im¬ 
practical. However, we draw your atten¬ 
tion to the series of small projects using 
Veroboard, which appeared in our March, 
1966 issue. This had six easily constructed 
devices, including an amplifier for crystal 
sets and crystal microphone pre-amplifier. 
A copy of the article can be acquired 
through the Information Service for 20c. 
By the way, what is wrong with using 
one of the electronics kits already on the 
market. (See the Broadway Electronics 
advertisement in the May issue, page 93). 

CHOOSE THE BEST-IT COSTS NO 

CORE SOLD 
reliable eonnecfians 

0. T. 

Brisbane • A4eloicie 
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NEW RANGE OF RESISTORS, 
CONDENSERS AND POTENTIOMETERS 

We have just purchased the complete stock of Resistors, Condensers and Pots, of a large manufacturer and can 
offer same at less than 25 per cent of list price. 
The resistors are mainly I.R.C. and Morganite and are in a wide range of values from 200 ohm. to 3 meg. in 

I and 2-watt, also included are I.R.C. 3-watt wire wound 2,200 ohm, 3,300 ohm, 4,700 ohm, etc. 
List price $9.00 per 100, our price, $2.00 per 100, post, and packing 25c extra. 
The condensers are in most popular makes and include Polyester, Paper, Mica, Ceramic and Electrolytic in 
standard values, including 4mfd, 8mfd, 16mfd, 300V, etc. 
List price $11.00 per 100, our price, $2.00 per 100, post, and packing 50c extra. 
The potentiometers are all current types and include switch pots, dual concentric, 1 meg. tandem, i-meg. 
switch, tab pots, etc. 
List price, $12.00 per dozen, our price, $2.50 per dozen, post, and packing 50c extra. 

ED EC resistors, condensers or pots, we will supply free one new valve-type 6U7G, 6X5GT, 
lICCC 6K7G or 12AT7. Resistors, condensers and pots are in packs of 100 or 12 and we regret we 

cannot supply to individuals lists of values or types. 

LEADER SIGNAL GENERATOR LSG11 
240V A.C. operated, 6-band 120KC to 
390 Megs. Provision for crystal. 
Post N.S.W., 75c; Interstate, $1.25. 

NEW TRANSISTOR 8 KIT SET 
SPECIAL PURCHASE ENABLES US TO OFFER THIS KIT SET AT 
$24.00 
c 

DIMENSIONS 
9” X 5” X 3” deep 

• Complete kit of parts with circuit and full 
instructions. 

• Eight transistors, 
• Magnavox 5X3 speaker gives excellent 

fidelity. 
• High sensitivity, suitable for city or coxmtry 

use. 
• Heavy duty battery for economical operation. 
• Modern design, plastic cabinet with gold 

trim. 
• Dial calibrated for all States. 
• Available in colours of off-white, red, black 

or light green. 

New Elecirolyfic Condensers 
These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing: 3 16mfd 
300 V.W., 2 32 mfd. 300 V.W., 1 25 mfd. 450 V.W. and 
6 low voltage electrolytics, $2.50. 
 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. 

USED HIGH-SPEED 240V. 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: 5Vin x 3iin, with 5/16in 
spindle.$3.75 

Postage N.S.W., 50c; Interstate, 85c. 

NEW 25 AND 35 WATT. 
P. A. AMPLIFIERS 

These amplifiers are suitable for installation in clubs, schools, 
• Output impedance Line output (100, 1166, 250, 500 ohms) 
restaurants, factories, etc. Wherever the amplification of 
speech or music is required. 

25 W $61 SPECIFICATIONS 35W $71. 
Nominal power 25 or 35 watts. • Inputs two microphone and 
pick-up radio with separate controls and mixing facilities. 
• Tone control. • Microphone sensitivity 6MV, pick-up or 
radio 150MV, • Frequency response 30 to 18,000 CPS. 
• 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, 35W 261b. 
Freight extra. 

NEW MINItTURE MOTORS 
Ideal for models, toys, etc. H to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
per doz. Post 10c. 

NEW ENGLISH and ARERIGAN TRANSISTORS AT 1/4 LIST PRICE 
PACKET CF 12 FCR $3.00 Ideal for the experimenter or service man. 

Each package of 12 contains 3 each of the folloiving types 

Mazda XAIOL 

Texas 2N1108. 
Texas 2N1111. 

Texas 2N1110. 

Equivalent: OC45 RF Transistor. 

OC44 OSC. Transistor. 

OC75 General purpose. 

OC45 R.F. Transistor. 

THESE TRANSISTORS 
CAN BE SUBSTITUTED 
FOR MANY OTHER 
TYPES. 

Post and Packaging 20c 
extra. 

NEW 240V ELECTRIC 
3300 R.P.M. Size 3i” x 
21” X 3i”, including 
spindle. 

$2.75 — 
plus 60c postage. 

NEW MIDGET POWER TRANS. $3.25 
40mA prim., 240v. Sec 225 x 225 with 6.3v Fil. 
Winding. 30mA 240v. Prim. Fil. Winding. 

Postage; N.S.W., 25c; Interstaite, 45c. 
150 X 150v. Sec. with 6.3v. 

Postage; N.S.W., 35c; Interstate, 60c. $3.25 
NEW AMERICAN TWIN TEI.ESCOPE 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 

A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 
SUITABLE FOR USE WITH THE COLLARO OR B.S.R. TAPE DECKS 

Using 3 silicon transistors as featured in October Electronics Australia complete with kit of 
parts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. 

Please specify if required for pick-up or tape heads. 

NATIOMAif BADIQ ^SUPPIilES 
;332 PARRAMATTA ROAD/i5TANMORE;N.S.W. fPHONE.56-7398 
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AUDIO TOPICS 
(Contiiiued from page 113) 

with a “plus” sign or a red grommet. 
By fairly common agreement, this in¬ 
dicates that a positive voltage applied 
to the speaker according to the polarity 
signs will cause a forward movement 
of the cone. Following this practice, 
ensures that the speaker cones are in 
phase with each other, i.e., the speaker 
cones move in the same directions with 
the same voltage applied. 

Perhaps we can forestall another 
question; Is it feasible to use the 
Magnavox 3TC tweeter, provided it is 
of the same impedance as the C8MX 
Deluxe? The answer is “Yes” and the 
overall sound qaiality will be much 
the same. However, there is no local 
equivalent to the Rola C8MX Deluxe 
and this is the only loudspeaker re¬ 
commended for “woofer” duty in this 
system at this stage. 

The cost of one complete enclosure 
should be about the same as that for 
the Playmaster “Point Four” system, 
depending on the finish of the cabinet. 
At this price, we think all who hear 
them will agree that they are well 
worth it. S 
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WAVELENGTHS OF 
LIFE AND DEATH 

(Contiiiued from page 21) 

thesia). Electrophonic heaning, the pro¬ 
cess by which people with good high 
frequency hearing can “hear” hissing 
and buzzing sounds when in the beam 
of a radar transmitter, is another 
phenomenon showing that the nervous 
system can respond directly to electro¬ 
magnetic radiation. Since whatever can 
stimulate can, in appropriate circum¬ 
stances, overstimulate, it is time that 
we seriously asked whether we are not 
in danger of drowning in the new sea 
of man-made waves. 

When radiation hazards are 
mentioned, it is the effects of ionising 

radiations which are normally under 
stood. This shows how we are in 
danger of losiing si^t of the wood 
(problems of interaction between Man 
and environment) because of the trees 
(specific risks.) Various organisations 
are studying different kinds of risk — 
sonic bangs, ionising rays, low fre¬ 
quency vibration, and so on :— but the 
overall problem of the total radiation 
environment is largely overlooked. The 
problem must be looked at as a whole, 
not piecemeal, because of the evidence 
for the existence of both synergic and 
anti-synergic effects (i.e. some radia¬ 
tions mutually reinforce their 
effects whilst others are mutually 
antagonistic. 

We are remarkably careless in some 
ways. It is only about 10 years since 
X-ray machines were to be found in 
most shoe stores as an aid to comfort¬ 
able fittings. We know better now, but 
only a few weeks ago I saw a police 
radar trap in South London set up in 
such a way that the beam (when not 
interrupted by posing cars) was 
directed throu^ the open gates of a 
school playground. No danger has 
ever been mentioned in connection with 
such rays, and unquestionably tlhe 
energy of the beam is too low for 
there to be any appreciable healing 
effects, but there is now plenty of evi¬ 
dence (e.g. the experiments of Dr 
Swann on Rhesus monkeys) to show 
that physiological damage can occur in 
the absence of heating, and it has been 
suggested that specific wavelengths may 
produce strong effects in specific types 
of nerve. 

Certainly we do not want to ibecome 
radiation hypochondriacs, but, if we are 
to avoid a rex>etition of the tragedies 
which followed the early unprotected 
use of X-rays, we must be much more 
careful in our employment of radio 
waves as well as of ionising rediations, 
A thorough study of the radiation en¬ 
vironment, including interaction effects 
between radiation, will involve admini¬ 
strative as well as technical difficulties, 
but a more complete knowledge of the 
sea of waves in which we live may 
well be a matter of life or death. B 
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FORUM (Continued from page 55) 

radio amateurs. To come across a 
group of CB’ers and say ‘Oh you 
are hams’ would be like walking up 
to a group of Israeli soldiers 
and embracing them as ‘brave fighters 
for the U.A.R.’ 

“(e) CB frequencies in New Zea¬ 
land are 26.425, 26.450, 26.475, 
26.500, 26.525, 26.550, 26.575, known 
as channels 1 to 7 respectively. Why 
is A.L. talking about 27MHz? 

“(f) Of the approximately 7,000 to 
8,000 CB’ers in New Zealand, fewer 
than 200 belong to the New Zealand 
Citizen Band Radio Club. There are, 
however, 8 or 9 other CB clubs in this 
country. 

“If an impartial observer puts 
together the facts (a) to (f), he would 
come to the inescapable conclusion 
that A.L. has run across an inconsider¬ 
ate ham or two.” 

C,G. (Wellington, N.Z.) 

COMMENT: The depth of feeling 
indicated and implied in this letter 
suggests a pretty deep chasm between 
so-called “CB-ers” in New Zealand, 
and radio amateurs. 

To my mind (a) is a quibble. The use 
of a round figure to identify a band 
is commonplace in electronic termi¬ 
nology. Amateurs use round figures to 
identify their bands, model controllers 
likewise. VHF radio telephones are 
commonly defined as operating either 
on the “70-meg.” or the “160-meg.” 
band. And so on. 

I also find the conclusion at the 
end less ‘%esca|^ble” than G.G. 
apparently believes it to be. Or maybe 
it’s a question on whose side one is 
being “impartial”! 

It is hard to escape the feeling that 
the “CB Club” concept is basically 
anomalous. The original intention of 
CB type regulations was to facilitate 
communication between specific par¬ 
ties for specific purposes — here a 
structural team, somewhere else a 
couple of bushwalkers, and so on. 
The moment the means of communi¬ 
cation is made an end in itself and 
the basis for club activities, it must 
surely be outside the spirit of the 
regulations as they now stand. B 

'^INNERBOND'' 

(Regd.) 

BONDED 
ACETATE 
FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 

A new resilient Bonded Wadding 
made from ultra tine 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 l6oi 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.; Stereo Music 
Systems. 193 Clarence St.: Circuit 
Components (A/sia) Pty. Ltd.. 460 
Bexley Rd.. BEXLEY; Classic Radio. 
245 Parramatta Rd.. HABERFIELD: 
Dyna Stereo Pty. Ltd.. 331 Prince’s 
H’way. ST. PETERS: Albert Wright 
Radio Service, 795 New Canterbury 
Road HURLSTONE PARK: H. B. 
Radio Products, 103-105 Catherine 
St.. LEICHHARDT. 

NEWCASTLE: Martin de Launay Pty, Ltd.. 
King and Darby Streets: Dynamic 
Sound. 587 Hunter Street. 

WOLLONGONG: Electricon Parts Pty. Ltd.. 
82 Kelra Street: Martin de Launay 
Pty. Ltd., 270 Keira Street. 

MELBOURNE: J. H. Magrath and Co. Pty. 
Ltd., 208 LIttfe Lonsdale Street. 

BRISBANE: A. E. Harrold Pty, Ltd.. 123 
Charlotte Street: Brisbane Agencies. 78 
Wickham Street, Fortitude Valley. 

ADELAIDE: Duncan Agencies. 57 Woodville 
Road, Woodville: 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-Tasmania, 199 Collins 
Street. 

if unobtainable 

For 1 sq. yd. as above send $2.00 
For 2 sq. yds. as above send h.75 
For 4 sq. yds. as above send $6.50 
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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AN AUSTRALIAN MADE PICK-UP 

THE M.B.H. HEAD 
AND 

EQUIDYNE ARM 
AH INTEGRATED DESIGN USED 

EXTENSIVELY BY THE 
BROADCASTING INDUSTRY 

Most manufacturers make heads to fit 
“any arm,’’ and others make arms to 
take any make of head. How can a 
pick-up head be put into any one of 
the many quite different arms on the 
market, and each time give the same 
performance? Or, can one arm suit 
all the different heads available? One 
must admit that this hardly seems reas¬ 
onable. M.B.H. heads and arms suit 
each other, and perform in a predict¬ 
able and balanced fashion, avoiding 
resonances at troublesome frequencies. 

THE STEREO EFFECT—SEPARATIOK 
The end results of good design and 
careful assembly in the magnetic cir¬ 
cuits, is a high degree of channel sep¬ 
aration and equal channel sensitivity. 
These two factors together create the 
stereophonic effect. In the M.B.H. 
“L’’ tj^pe stereo heads, channel sensi¬ 
tivity is equal to within Idb at 1,000 
c/s, Channel separation is 30db or 
more at 1,000 c/s and over 20db at 
lOKc/s, measured by absolute methods 

WRITE FOR BROCHURES AND 
PRICE LIST TO VICTORIAN 

DISTRIBUTORS: 

WILLIAM WILLIS 
& CO. PTY. LTD. 

430 ELIZABETH STREET, 
MELBOURNE, VIC., 3000. 

PHONE 34-6539 

GUITAR AMPLIFIER (Continued from ptage 99) 

separately coloured red and black for 
polarity identification, serves the pur¬ 
pose vi^ell. It can be seen in the under¬ 
chassis photograph running almost the 
length of the chassis parallel to the 
mains cable. 

Before connecting the output tran¬ 
sistors to the supply, current limiting 
resistors (not shown in the cdrouit dia¬ 
gram) should be temporarily fitted to 
protect the output transistors until cor¬ 
rect amplifier operation has been es¬ 
tablished. The output transistors could 
be destroyed if the driver transformer 
was wired with the secondary wind¬ 
ings out of phase, and nothing to limit 
output transistor current. 

Two 47 ohm 5 watt resistors are 
connected in the positive and negative 
supply rails to the output transistors. 
Connect one end of each 47 ohm re¬ 
sistor to the positive and negative leads 
in the flex. Connect the other ends of 
the resistors to the iwsitive and nega¬ 
tive terminals respectively on the can- 
moimting electrolytic capacitors. 

The amplifier can now be switched 
on again and checked for correct over¬ 
all operation. In this condition it should 
deliver about 2 watts into an 8 ohm 
load, and this may be checked in two 
ways. 

Perhaps the simplest way is to con¬ 
nect the amplifier to a loudspeaker and 
feed in program material from a radio 
Or similar source. The amplifier should 
give an output of reasonable volume 
in an average room before going into 
distortion. The amplifier will overload 
and distort if the input signal is ex- 

BUY RECORDING TAPE 
AT WHOLESALE PRICE 

WILCOX BROS. & BARCLAY 
are now offering their line of recording tape direct to the 
Public at wholesale prices. This is a leading American manu¬ 
facturer’s first-grade line especially packed for us in a plain 
box. We are not allowed to reveal the maker’s name. 

TYPE 
5” 900ft Acetate PVC . 
5” 1200ft TensUized Polyester 
7” 1800ft Acetate/PVC . 
7” 2400ft Tensilized Polyester 

YOUR 
LIST Wholesale 

CODE PRICE PRICE 
5R9 $2.75 $1.80 
5P12 $4.45 $2.95 
7R18 $5.10 $3.35 
7P24 $8.35 $5.50 

discount and cash settlement 
discount an dinclude sales-tax. Freight free throughout Australia. 

money back GUARANTEE 
WILCOX BROS. & BARCLAY tape is guaranteed to be first-grade splice free 
recording tape made in the U.S.A. Your money will be refunded in full on re¬ 
turn of goods within fourteen (14) days if you are not fully satisfied with your 
purchase. 
..ORDER FORM (capital letters please)..... 
FROM; 
NAME: 
STREET AND NO. 
CITY OR SUBURB: POSTCODE; 

PLEASE SHIP: 

. rolls 5R9 at $1.80. Total $ 

.   rolls 5P12 at $2.95, Total $ 

. rolls 7RI8 at $3.35. Total $ 

. rolls 7P24 at $5.50. Total $ 

I encloie cheque/postal ncte/ Money Order for Total $ 
Return this order to: 

cessiive, and a potentiometer should be 
used to adjust the input signal level. 
If the amplifier distorts at all levels, 
even the lowest, there is something 
wrong. It should be thoroughly check¬ 
ed, paying special attention to the 
driver transformer connections. 

Another way is to m^^asure the out¬ 
put voltage across an 8 ohm resistive 
load, using a sinoidal input from a 
generator. If a generator is not avail¬ 
able, use the test circuit shown in 
figure 2. A filament or soldering-iron 
transformer provides a low voltage 
source of 50Hz signal and potentio¬ 
meter adjusts the output voltage. 

The amplifier should deliver about 
3.5V RMS before waveform clipping 
occurs. If driven into severe over¬ 
load a maximum voltage of about 5V 
RMS can be measured. If the output is 
less than about 0.5V RMS there is a 
fault and, again, it could be the driver 
transformer wiring. 

Having established tliat the amplifier 
is working correctly the 47 ohm limit¬ 
ing resistors can be removed. When 
this is done, connect a voltmeter across 
the output terminals to check for the 
presence of any DC voltage. Ideally 
there should be zero volts across the 
output terminals but a voltage of up to 
IV is acceptable. This check for DC 
unbalance should be made without any 
input signal. 

Unmatched output transistors, such 
as 2N3055s, may produce a voltage 
difference in excess of IV. If the 
voltage on the transistor side of the 
output socket is positive with respect 
to the other side of the output socket, 
then the 18 ohm resistor associated with 
T1 should be reduced. If on the other 
hand, the voltage is negative, the 18 
ohm resistor associat€:d with T2 should 
be reduced. 

Do not replace the 18 ohm resistor 
with the next lowest preferred value. 
Use higher value resistx>rs to shunt it. 
As a temporary shunt use a wire 
wound resistor of around 300 ohms, 
but be careful not to set it to zero 
ohms. Set the pot. ito give zero volts 
across the output, switch off, remove 
the pot., and measure its value. 

(To be coiatinued.) 

COMPUTER BOARDS 
I V: O ^ 

ttlilllll 

si 
TRANSiSTOU; 15c Each. 

Resistors, Diodes, Capacitors Free. 
a BOARDS WITH A MINIMUM 

OF 30 TRANSISTORS . . . . $A.OO 
Pack and post 2Sc 

25 BOARDS WITH A MINIMUM 
OF 100 TRANS. .$12.00 

Paci( and post SOe 
Tachnical Information supplied with goods. 

Minimum <irdtr $1.S0. 
Please add Poistage. 

COISTOK ElEaRONiCS 
Box t78, KEIILERBERRIN. 6410 
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FOR SALE FOR SALE READER SERVICE 

SYNCHRONOUS CLOCK MOVEMENTS for E.A. 
Crystal Clock. Specification: 220-250 volt. 
50Hz. 2 watts. Instant .positive direction start 
using shaded pole stator. Sweep second 
shaft. Resetting knob. Generally of high 
quality and robust construction. Supplied com¬ 
plete with hands for Sin, 12in and 18ln dials. 
Conventional 12 hour type $15. Special 24 
hour type $17.50. Dials and backplates Sin, 
12in and 18in $3.50. Cases to suit $3.50. 
Post free in Australia: Simplex International 
Time Equipment Pty. Ltd.. P.O. Box M61, 
Sydney Mall Exchange, N.S.W. 2012._ 

PRINTED circuits: Make your own, new. easy 
method, no chemicals, no mess. Send $3 for 
kit complete with Instructions. Send S.A.E. 
for list. Box 123. Carllngford. N.S.W., 2118. 

FRANSISTOR PAK: Comprises 4 x BC108. 
4 X AC128. 50 x UW resistors, 10 x electro¬ 
lytic caps 10 and 25VW. 25 x polyester caps, 
6 assorted knobs. Ail parts new, $5.S5, Inc. 
post. Kitsets Aust.. Box 176. P.O., Dee Why. 
2033.___ 

8C108. 5 for $2.00. AC128 s for $2.00. 
CC74, 5 for $2.00. New. 10c post./pack 
any order. Kitsets Aust.. Box 176, P.O., Dec 
Why, N.S.W.. 2033._ 

RESISTORS: New prices, same top grade, 5 p.c. 
tol. resistors. UW, 4c each or $3.00 per 100. 
’aW. 4c each or $3.00 per 100. 1W. 7c 
each or $5.50 ‘per 100. We supply to your 
list — any value between 1 ohm and 10M. 
Post.-pack 10c any order. Kitsets Aust., Box 
176, P.O. Dee Why, N.S.W., 2033._ 

fRANSISTOR PARTS: Clients are reminded 
that our new catalogue is available. Resis¬ 
tors. capacitors, pots., tabs, switches, tran¬ 
sistors, diodes, knobs, etc,, etc. Send S.A.E. 
Kitsets Aust., Box 176. P.O,, Dee Why, 
N. S.W. 2033._  1 

POLYESTER CAPACITORS: 0.001, 0.0022, 
O. 0033. 0.0047. 0.0068. 0.01 all 7c ea. 
0.022, 8c. 0.033, 3c. 0,047, 10c. 0,068. 11c. 
0.08 11c. 0.1 12c. 0.22 16c, 0.47 25c. All 
new 100VW. 10c pack-post, any order. Kit- 
Sets Aust.. Box 176. P.O.. Dee Why. N.S.W. 
2033.___ 

lENDIX Frequency Meters BC221 In original 
sealed cartons, complete with all accessories 
and Inbuilt 230/6V supply. $70 each. Advise 
shipping Instructions. Limited number. Lance. 
123 Webster Street. Ballarat. Victoria. 3350. 

40DEL RAILWAYS: Rlvarossi, Trl-ang, Peco. 
Prompt mall order service. Write for free 
price lists. Free packing and postage on all 
ordersj P.J.P. Productions, 15 Hamilton 
Street Gisborne, Victoria. 3437. 

.EAK TL12 plus power amplifier. Dynamic 
pickup. 2 heads. Garrard transcription motor 
301, and Aegis Mark II fidelity tuner. Will 
sell to best offer. Mr R. Latanik. 33 Crown 
Terrace, Royal Park. South Australia, 5014. 

lyiLD a power supply to suit your own budget. 
Article 1: 5, 6. 3, 12. 25V power supplies 
(variable). 50c. Article 2: 2-40V IA supply. 
$1.00. Article 3: 0-62V. 3A supply, $1.50. 
Silicon transistors 2N30S5 (BDY20) $2.00 ea. 
2N3054 (40250). $1.70 ea. EM404. 25c ea. 
Silicone grease, SOc. Mail order only, please. 
E. S. and I Electronics, 8l Prospect Road, 
Summer Hill, N.S.W., 21^0.__[ 

lUYER “100 * SERIES 
Professional tape recorder. Triple-head assem- 
bly. ’a-track stereo. Speeds 7»2 and IS Ips. 
Independent record and playback facilities, 
input/output 600 ohms balanced. 
^ Contact; Mr Blnion at W. & G. Record 
Processing Co. P./L., 186 Batman Street. 
West Melbourne. Phone: 323-7255. 

AFAYETTE HA600 Receiver, as new, $150. 
J, Crellin. 20 Albert Road Lilydale, Vic. 
Phone: 7-1431._ 
iDISI, $1.45; ADI62, $1.40; match pair AD- 
161/162, $2,85; BC107-8-3, 60r: MPF105, 

'•-A miniature type 
1N4006, 75c; 6A 400V stud mount, now only 
60c. Post free. T. & M. Electronics, Box 
57, P.O., Haberfield. N.S.W., 2045._ 

ELL all back issues “ELECTRONICS Australia” 
in stock at all times. 1333-63 SOc; 64 to 

T'- Weir, 56 O'Connor 
St. Haberfield,^ Sydney, N.S.W., 2045. Ph.: 
738-7563. Wanted to buy copies also. 

MJRATONE hi-fi buying agency. Famous- 
brand tape and equipment at prices we can¬ 
not advertise. Compax AM tuners cheap. 
Also highest quality U.S.A. tape. Polyester, 
all sizes. 534 X 2400. $3.30; 7 x 3600. $5.30. 
Mail order, P.O. Box 125, Curtin, A.C.T.. 
Canberra. Phone; 81-2543._ 
USTOM BUILT TRANSFORMERS: Power 
audio, etc. Single or quantity production. 
Amplifiers. P.A. systems, battery-chargers. 
Rectifiers, electric motors, transistor radios. 
General engineering, fitting and turning, sheet- 
metal work. etc. Parkinson Transformers. 

Box 523, South Brisbane. Telephone: 
B72-033. 

SCOOP Thyristors for motor speed controls. 
400PJV 3A stud mount. $1.80. Silicon diodes 
400PlV 1A 40c. Post 10c per order. 
Pe|k^Electees. 732 Victoria Rd.. Ermington, 

SCOOP PURCHASE; Meters 0-5 A DC l^aln 
diameter. $1.50. Westinghouse selenium rec¬ 
tifiers f/wave bridge 2/6/12V DC 4.2A 
$1.00. P./post.. 10c. One of each, $2.25, 
p./PSt., 15c. Brand-new English make. Trade 
inquiries. Peak Electrics, 732 Victoria Road, 
Ermington. N.S.W., 2115. Tel.: 85-1344. 

HI-FI CABINETS speaker enclosures, craftsman- 
built to your requirements. inquiries wel¬ 
come. Robert N. Smallwood. 205 Brisbane 
Rd., Booval. Q. Phone; 82-1550._ 

NEW OC71. 5 for $2 or SOc ea. OC44. 45. 
BC108. 103, 60c ea. 2N3638, 3643, OC171. 
2N370. 371, AF116N 117N. 70c ea. OC72. 
84. AC:i28. 75c ea. BF115, AC127. SOc ea. 
Power types 2N176. $1 ea. 2N301, $1,20 ea. 
OC28. 23, 35. 36, $1.50 ea. 2N3055. $2 
ea. OA210 EM404. SOc ea. OA211. EM410. 
80c ea. UJT 2N2160. $1.20 ea. FET 2N4360 
$1.20 ea. 2N545S. 30c ea. BA100, 40c ea. 
OA81. 85. 31, 35, 25c ea. No. S.A. sales. 
Post and pack.. 15c. Custom Electronics, Box 
1452, G.P.O., Adelaide. S A. 5001._ 

RADIO & HOBBIES. '3S-'67 (93). $10 o.n.o, 
14 Acacia Street. Seacliff, S.A._ 

MODEL LOCOMOTIVE. "C36” 2i2in gauge, set 
blueprints. $8.00, posted. Bolton, 72 King 
Street Sydney, 2001. Catalogue, $1.80._ 

RECORDING TAPE at reduced prices: Made in 
U.S.A. 5 X 600. $1.50 (list price $2.10): 
5 X 900, $1.95 ($2.65); 7 x 1200, $2.10 
($2.95): 7 X 1800, $3.25 ($5.05). All gen¬ 
uine reductions. Also: Aust-made tapes: 
3 X 600, $1.10; 5 X 900, $1.50; 7 x 2400. 
$3.90. Over 200 brand/sizes to choose from. 
Write for full list. Also accessories and tape 
recorder bargains. A1MO. P.O., Box 15, 
Footscray, Vic., 3011. Phone; 68-4436. 

FERROGRAPH 3A $125. or near offer. Also 
eight-channel stereo (valve) mixer with meter, 
etc., near $75. Also basic Fremodyne Four, 
$10. Phone; 71-5514, Sydney._ 

DC POWER supply 32V at 18A. Commercial 
manufacture, solid state rectifiers, weight 801b. 
Best offer or exchange ham gear. Original 
cost. $100. Patterson. 22 Pine St,, Peter- 
borough, 5422. 

PLANS, building instructions, etc. “Valhalla” 
T’maran, 30 x 19. R. Doorls (latest version). 
Cost $48.60 sell $40.60. H. Caesar. Raven- 
shoe, Qld. Plans brand new._ 

LAFAYETTE HA700. as new, radio parts, test 
gear. 269 Marsden Rd., Carllngford. N.S.W. 

OSCILLOSCOPE: Size Sin Philips GNS654 
$120.00. Ring: 39-5005. Sydney,_ 

BRISBANE readers: Stereo supplies, 100 
Turbot St., Brisbane. Stock Lux, Compax. 
Sound, Micro, Sonics. Lustre Celestlon, Shore, 
and Dual equipment. For sound advice —* 
phone 21-3623._ 

BURGLAR ALARMS, 12V, ISuA. Transistor 
control units. $12 plus 12^2 p.c. s.t. Unit 
on 4 X 2 plate and case, $16 plus s.t. 
4I2V rotary sirens, $10.50. All above plus 
SOc p. and post. Foil tape terminals, mats, 
key switches, bells, reed switches, infra-red 
ray unit. Complete quote and installation ser¬ 
vice to insurance requirements. 

EDORE ENTERPRISES, 
802 Doncaster Road. Doncaster. Vic. 848-1386 

READEk SERVICE 
AUSTRALIAN Tape Recordists Assoc.: Tapes- 

pond with members everywhere. Meetings in 
3 States. Manual of tape recording now 
available to non-members. $1.00. Box 970H. 
G.P.O., Adelaide. 5001. 

TOP-QUALITY discs from your tapes. Any 
quantity, all sizes and speeds. We guarantee 
our work because we take every precaution 
to ensure satisfaction. Write for details. 
A.A.V.R.. 87a Mullens Street Balmain. 2041. 
Sydney. Phone; 82-5158._ 

REPAIRS to HI-FI equipment, mini TV. etc. 
Best test equipment. Modest prices. Also, 
transistors on computer boards for sale. iSc 
per trans. Add postage. Tech. inf. supplied. 
Professional Hi-Fi Repairs, 26 Percy Street, 
Newport, Vic., 3015. Tel. A.H.; 391-3115. 

ELECTRONIC ORGANS. Do not build yourself 
an organ without first finding out about the 
superb Schober (U.S.A.) Assemble-lt-Yourself 
Kits. Inquiries to Schober Organs (Australia), 
124 Livingstone Ave., Pymble, N.S.W., 2073. 
(Mail only, please.) _ 

PRE-RECORDED TAPES hired to members of 
Australian Tape Recording Society. Bi¬ 
monthly release. “The Microphone,news¬ 
papers, round robins, sales, service, tape- 
sponding. Send 5c. 9ln x 4ln SAE to ATRS. 
Box 9, P.O., Crow's Nest, N.S.W., 2065, or 
Phone (2) 43*6681, after hours. 

DUPLICATING: James E. Smith Duplicating 
Service for photostats, photo copies, electronic 
stencils, addressing service, extensive dupli¬ 
cating coverage. Customers wanted. P.O., 
Box 48, Albion, Qld., 4010. Phone 57-6612. 

FREE stereo pre-recorded tape, cartridge or 
cassette, when you join the Rondo Reef Pre¬ 
recorded Tape service, Est. 5 yrs. Save 20 
p.c. on ail your pre-recorded tape, etc., over 
25 labels to choose from. Interstate. N.G. and 
Fiji inquiries welcome, regular new releases 
posted to all members. Details. Rondo Reef. 
Box 162, Rockdale. N.S.W. 2216, Aust. 

TRANSFORMERS wound. Output or mains and 
specials to order. Paris Electronics, 7a 
Burton St, Darlinghurst, N.S.W. 31-3273. 

COILS, CHOKES, RFs, IFs, etc., wound to 
your own specifications or on contract basis. 
Reply with S.A.E. Paris Radio Electronics. 7a 
Burton St., Darlinghurst, N.S.W._31-3273, 

TV PICTURE TUBES. Sure Brite Pty. Ltd. now 
at 642 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 all duds to Sydenham 
station freight paid. Customer sales rear of 
building. Phones 519-3403, 51-5928, Brisbane 
area; 1120 Oxley Road, Oxley. 79-6828, 

RADIO TV TAPE service, all spares available, 
trade discounts on parts. Amplifiers, micro¬ 
phones. Nichols Radio. 91 Wellington Street. 
Launceston, Tas._ 

ACCURATE WORK and low cost secure you 
any meter repair. 

El. Instr. Maker W, Peterson, 
151 Keele St., Colllngwood. Vic. 3066. 
Japanese meter specialist. Mail orders. 

TAPE to disc service. Take advantage of W. 
and G. Records' professional experience when 
next needing a tape to disc service. W. and 
G. Record Processing Co., 185 A’Beckett 
Street Melbourne. Tel. 329-7255._ 

REPAIRS to receivers, transmitters, construction 
testing; TV alignments; Xtal conv.. specialised 
electronic equip. Eccieston Electronics, 146a 
Cotham Road, Kew, Vic. 80-3777. 

WANTED 
SCOPE: 3in or Sin 2-beam pref., known brand. 

Also sig. gen., audio osc,, valve tester, VTVM. 
Phone: 92-6160, Sydney._ 

TRADE inquiries Invited for quality Hi-Fi 
cabinets, speaker enclosures. Robert N. Small¬ 
wood 205 Brisbane Road, Booval. Qld, Phone; 
82-1550, any time._ 

TUNER; Phone Sydney, 428-1971._ 
NATIONAL Stereogram model SE5S. in new or 

as-new condition. M. Hosie, Box 16. Hastings, 
Victoria.__ 

LAD. learning, would appreciate unwanted 
radio equipment. Please phone 42-6105. 
Sydney. 

SCHOMANDL or similar frequency standard. 
Details to Northern Communications, Post- 
Office, Aeroglen, 4870. 

HAM station complete, must be good. Details 
and photos if possible, price. 62 Greenweli 
Point Road Greenwell Point. 2540.__ 

BRAMCO 6000. 8000-ohm push-pull output 
trans. Address: Firkin, 2 Rae St., Wallsend. 
2287._ 

ORGAN console, manuals, contacts, stops. S. 
Reeve, Camden Road. Campbelltown, 2560. 

POSITION VACANT 
GOVERNMENT STORES DEPARTMENT. 

Electronic technicians, projector technicians and 
radio and television technicians required for 
positions of Sounds Engineer which will be 
available in the Radio and Motion Picture 
Branches. Sydney and Newcastle. 
SALARY; 

$2362 range $3457 depending on qualifi¬ 
cations, experience and subsequent service. Sal¬ 
aries at present under review, and could in- 
crease by approximately $450.00. 
DUTIES: 

Checking and servicing of radio and tele¬ 
vision equipment, sound equipment, tape re¬ 
corders, 16mm and 3Smm sound-on-film pro¬ 
jection equipment, and other forms of pro¬ 
jectors. 
QUALIFICATIONS; 

Intermediate Certificate and completion of 
some recognised technical training in electron¬ 
ics. Experience In fitting and/or turning an 
advantage. Driver's licence essential. 

APPLICATIONS; 
Staff Officer. Government Stores Department. 

144 Gloucester Street. Sydney, closing July 
15, 1969. Enquiries: Mr Kroehnert, Sydney, 
67-4771. 
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iroven wharfedale 
ligh fidelity sound from 
two Jgw priced 
lompact speaker systems! 

Several years of intensive research have resulted in the 
release of two new compact speaker systems by Rank Wharfe¬ 
dale Ltd. The problems associated with small speaker enclo¬ 
sures have finally been solved; until now these limiting factors 
have been restricted frequency response and lack of musical 
quality. 
The “Denton" measures only 9%" x 15" x 9" . . . the “Super 
Linton" is 19" x 10" x 10". Both systems feature a new type 
of bass/mid-range 8" drive unit with an exclusive Wharfedale 
Flexiprene surround, an extra-long throw voice coil and a new- 
type ceramic magnet. A specially designed paper cone is 
employed as laboratory tests reveal that a well-designed paper 
cone is far more sensitive to musical sound than those made 
from plastics or man-made fibres. Lower registers are repro¬ 
duced without restraint or collapse. 
Treble response is smooth, clean and satisfying; a new H.F. 
pressure unit incorporated in both enclosures features an 
“Acoustiprene" dome — the lightest material ever used in 
speaker manufacture. 

the oew Wharfedale 
Deoten 

Frequency response of the “Denton" is conservatively quoted 
at 65-17,000 Hz. Response of the “Super Linton" is 40-17,000 
Hz. Impedance is 4-8 ohms. 
Cabinets are finished in selected oiled teak or polished wal¬ 
nut veneers and have been designed to match both modern 
and period decor. Both “Dentons" and “Super Lintons" are 
supplied in acoustically matched pairs for optimum stereo¬ 
phonic performance. 
When first you listen to these compact Wharfedale multiple 
speaker systems you will find it hard to believe; after several 
weeks you will still wonder how Wharfedale succeeded in 
putting high fidelity Wharfedale sound into extremely compact 
enclosures. 

the new Wharfedale 
nton Super LinI 
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YOU 

CAN EARN 

BIG MONEY 
IN RADIO- 

TELEVISION 
1. Am I in a dead-end job? 2. Could 

I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 
If the answer is yes, there is room 

for you in radio/television/electronics. 

Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and televisron 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men ... the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio, TV & Electronics” 
and find out how A.R.T.C. can bring 
you success—in vour own business or 
as well-paid technical staff! 

p i iRAi Koy AS 11 m 
SAH9S OF OTHERS 

For nearly 40 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 

them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 

... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 
The A.R.T.C. “Service Engineering 
Course” teaches you from the ground 
up . . . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 

At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every application 
of fundamental principles. 'Fhe Course gives 
you both basic and advanced instruction. 

No previous experience or high educational 
standard required . . . only enthusiasm and 
normal intelligence. A.R.T.C. will give you 

all the instruction you need Each lesson ; 
made easy to understand by numercms illu: 
trations and diagrams. ITie Course adapts itsel 
to your requirements, your speed. It’s up t 
you! Instruction is individual and intensel 
practical. 

STHDEHTi 
c-S'r.'fP rm 

Make your spare time earn mone; 
for you while training at home. 

Manv students make extra mone' 
after only a few weeks’ tuition. Trail 
at the modern A.R.T.C. workshops, i 
more convenient. 

GET INTO oilE OF THESE 

PROFITABLE CAREERS 
IN RADIO/^ELEVISION I 

There is a career for you in one o 
the many phases of radio/television, in 
eluding manufacture, servicing, re 
search, sales, executive positions, arme 
forces, audio, etc., etc. 

A.R.T.C. can help you gain one o 
these sought-after careers. Remembei 
it’s the trained man who wins, ever 
time! 

Safeguard your future! You are invited to sei 
in the coupon below. A.R.T.C. will mail yc 
by return their big free and post-free bookh 
“Careers in Radio, T\^ and Electronics.” Th 
exciting book shows you definite steps you c< 
take towards a big future—how you can su 
ceed in life and find satisfaction in doing 
worthwhile job well. 

AUSTRALIAN RADIO 
AND TELEVISION 

COLLEGE 
E. S. & A. BANK 

PTY. LTD. 
BUILDING, 

Cnr. 
(0pp. 

Broadway and City Road, Sydney. 
Grace Bros.) Phone 211-4244 (3 lines.) 

AUSTRALIAN RADIO & TELEVISlOh 
COLLEGE PTY. LTD. 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 
Please send me, without obligation, yo 

free booklet *^Careers in Radio TV and Eh 
tronics.*' 

NAME . 

ADDRESS 

by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery 


