


Meet the handsome brother 
of the A-450. 

Everybody who knows 
anything about cassette decks 
today knows about our .. 
remarkable TEAC A~450 .. 

What makes it truly 
remarkable is its wow and 
flutter rating: 0.07%. Just like 
the most expensive reel-to-reel 
tape decks. This 0.07% figure 
comes from the fact that the 
A-450 employs an entirely new 
Tape Transport System which 
includes our own hysteresis 
synchronous outer-rotor 
motor; ah extremely large, 

A·360 

TEAC. 
_The sowid of perfection 

A-450 and A·360 Fly-wheel conventional type 

(2!0g) (150g) 

heavy fly-wheel; a flat drive-. 
belt; and a new slipping · 
mechanism to provide 
optimum reel hub tension. 
All finely engineered to a 

AtJSTRALIAN DISTRIBtJTORS: Australian Musical· 
Industries P/L~ 155 Gladstone St., South Melbourne. Vic. 
3205 Phone: 09-5888 - 619 Pacific H'way., St. Leonards, 
N.S. W. 2065. Phone: 439-6966 - Arena Distributors, 273 Hay 
St., East Perth. Phone: 25-9993 - Sth .. Aust. Truscott 
Electronics Pty. Ltd., Hindmarsh Square, Adelaide. Phone: 
23-3024. Miltons Department Stores Ltd.,_. P.O. Box 146, 
Norfolk Island. OCEANIC DISTRIBUTOR:;: New .Zealand: 
Direct Imports (N.Z.) Ltd., 590W Southampton Street, 
Hastings. Phone: 89-184 - Fiji: D. Jeevan .& Sons, 87 
Cumming Street, (G.P.O. Box 148), .Suva. Phone: 22710 -
New Guinea Paul Mow & Co. Box 449, Lae. Phone: 2953. 

tolerance of 1 micron or less .. 
Not to mention its built-in 

Dolby* Noise Reduction 
System, 3-stage Bias and 

· Equalization controls, and 
High Density Ferrite Heads. 
Among its host of features. 

Everyone knows something 
about our A-450. Including 
you; 

So now witness its ambitious 
brother. The TEAC A-360. It's 
got the saine 0.07% wow and 
flutter rating, Dolby system, 
Heads, and most of the other 
features as the A-450. At a 
lower price. . . .· .. 

Check out the A-360 at your 
local stereo shop. 

• •noley• is a trademark-of 
Dolby Laboratories, Inc. 
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SALE PRICE 
COMPLETE 
SYSTEM 
$ 499.00 

$ 475.00 

$ 57S.OO 
$ 825.00 

. $ 660.00 
$ 750.00 
$ 69S.00 
$ 665.00 
$ 289.00 

$ 335.00 

$ 34S.OO 

$ 365.00 

$ 375.00 

$ 335.00 
$ 375.00 
$ 38S.OO 
$ 375.00 
$ 345.00 
$ 33S.OO 
$ 37S.OO 
$ .365.00 
$ 385.00 
$ 37S.00 

. $ 399.00 
$ 399.00 

$ 399.00 

$ 87.5.00 
$1000.00 
$ 985.00 
$ 585.00 

$ 6SO;OO 

$ 889.00 

$1200.00 

$ 99S.OO 

TURNTABLE. 

Dual 12160R JVC Nivico 
SRP-87 
Dual 1214 

Thorens TD-165 Belt Drive 
Sonab SSS 
Thorens TD-165 
JVC Nivico SRP-87 
Sonab SSS 
JVC Nivico SRP-87 
Garrard 6300 
Garrard 6300 

Silicron 

Garrard 6300 

Silicror• 

Garrard 6300 
Silicron 
Silicron 
Garrard 6300 
Silicron 
Garrard 6300 
Silicron 
Garrard 6300 
Silicron 
Garrard 6300 : 
Silcron belt drive 
Silcron belt drive 

Silcron belt drive 

Thorens 165 
Thorens 160 with Shure M9 1 ED 
Thorens 160 with Shure V15 111 
Silicron Belt Drive Sansui and 
JVC 4ch Cartridge 
JVC Nivico SRP-87 4ch Cartridge 

JVC Nivico SRP-87 4ch Cartridge 

Thorens 165 4ch Cartridge 

JVC Nivico SRP-87 4ch Cartridge 

.AMPLIFIER 

Sansui AU~SOS 

Sonics MR7000 
Tuner Amplifier 
Sansui AU-SS5A 
Sansui AU-SSSA 
JVC Nivico VN700 
Akai AA-SSOO 
Yamaha CA700 
Kenwood KA6004 
Kenwood 2000A 
Sansui AU101 
Kenwood 2002A 
Sansui AU101 
Kenwood 2002A 
Sansui AU101 
Kenwood 2002A 
Sansui AU101 
Kenwood 2002A 

SPEAKERS 

12' - 3 way Speaker system 
I .. . 

12" ...: 3 way Speaker system 
I 

12".:.. 3 way Speaker system 
Sonab OAS Omni Directional 
Wharfedale Melton 11 
Technics 10" - 2 way 
Wharfedale Dovedale 111 
Wharfedale Doiiedale Ill 
sonics AS203 
Sonics AS203 

Sonics AS203 

Sonics AS250 

Sonics AS250 

Technics SU3000 Sonics 203 
Technics SU3000 Sonics 250 
Tcchnics SU3000 12" '- 3 way Speaker system 
Technics SU3000 12" - 3 way Speaker system 
JVC Nivico VN300 Sonics 203 
JVC Nivico VN300 Sonies 203 
JVC Nivico VN300 Sonics 250 
JVC Nivico VN300 Sonics 250 . 
JVC Nivico- VN300 12" - 3 way Speaker system 
JVC Nivico VN300 12" - 3 way Speaker system 

So.nics am/fm tuner amplifier Sonics. AS2SO 
Monaraca SAS001 , Selsound 12" - 3 ways 
30 watts R.M.S. per channel / 
Kenwood KA2000A AR7 
14 watts R.M.S. per channel . 
Akai AASSoO JVC Nivico SK,1S 
Sonab P4000 Sonab OAS 
JVC Nivico VN900 JVC Nivico SK-1S 
JVC Nivico MM1000 4 Sonics AS203 8" - 3 ways 
Tuner Amplifier 
JVC Nivico 4VNS50 
12Y:. watts RMS P/c 
JVC Nivico 4VN880 
25 watts RMS p/c 
JVC Nivico 4VN880 
25 watts RMS p/c 

Sonics AS250 10" - 3 ways 
Sonics AS203 8" - 3 ways 
Soni cs 304A 12'~ - 4 ways 
Sonics 250A 10" - 3 ways 
Sonab OAS Sonab VI . 

JVC Nivico 4VR!3436 Sonics 304A 'I 2" '- 4 ways 
Tuner Amolifier Sonics 250A 10" - 3 ways 

$1325.00 Thorens 160 4ch Cartridge JVC Nivico S456 Wharfedale Oclvedale 111 
_ Tuner Amplifier Wharfedale Melton II . 

All the above.equipment is new with manufacturers G'tees.' All .you have to'do is forward a 
cheque by return mail with details of your order. We will ship the required equipment to you 
straight away. Ask our price on Hi-Fi components. We Guarantee Discounts up to 50%. 
---~--~-----------, 

\ 

I Please supply the following shipment . 

.. . . . .. . . . . . : . : ...................... · .......... ; I 
NAME .....•......••.....•..•...••........ 

ADDRESS . . . . . . . . . . . . . . . . . . .... • ... -... ~ .. ' . . . . 
-....................... .; .... . P/CODE. '·· .•••..• 

( . ETI 4~74 

I 
I 
. I 
-I 
I 
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SELSOUND Hl·FI PTV. LTD. 
619-621 PRINCESS H'WAY, BLAkEHURST 

Phone: 546-7462 
i 

PERSONAL CALLERS WELCOMED ALL 
WEEK 9 to 6 ALSO OPEN THURSDAY 
NIGHT AND ALL DAY SATURDAY.· 

ELECTRONICS TODAY INTERNATIONAL-MAY 1974 ...... 
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International 
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World·Wide 
Service· 
SOU 0-STATE electronic devices are generally very reliable. But 
they are not yet infallible. · 

And when they fail they need specialized service. , 
Yet, for an ever-increasing' number of people, such service is not 

forthcoming. 

·we are receiJing a continual flow of complaints from readers who 
have bought electronic equipment overseas and have subsequently 
been refused service in Australia from the agents representing the 
manufacturers concerned. 

Most of these complaints concern pocket calculators, the· 
majority (but by no means all) of which have been bought in Hong 
Kong or Singapore. , · 

Many Australian companies will service all devices made by their 
principals - but others will service only those units actually sold 
by themselves. . . . . .· .· 

For 1974 such an attitude is parochial in the extreme. We are 
still a long way from being a global village. Nevertheless peopl'e do 
move around the world. In large numbers. And when they do they 

·tend to buy things. 
Clearly this is not simply a problem for local companies to sort 

out themselves. . 
But nor is it possible to tolerate a situation in which people are 

being virtually blackmailed into purchasing products from locai 
suppliers if they are to expect subsequent product service. 

The products concerned are produced in vast numbers. and 
marke'ted world-wide. In our view the manufacturers of· these 
products have a ·responsib'ility to ensure that their products that 
are marketed world-wide can be serviced world-wide. 

It may well be that there is a contrary argument that we have· 
overlooked. ·If this is so we offer right now to open our editorial 
columns to any companies wishing to comment. · 

.ELECTRONICS TODAY INTERNATIONAL-MAY 1974 
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-----MEASUREMEN'!SCOMPUTATION: SKILLS APPLIED TO YOUR NEEDS,---.;,,.: 

( 

' see the light? 
· . L~t HP show you 

their complete range 

HP DISTRIBUTORS 

W.A. 

Of LED lamps. . 
Whatever your field; Electronic 'Engineer­
ing, Radio Technology, Instrumentation, or 
even in your hobby Hewlett-Packard has 
the range. Let us show you our bright 
lights, or see them at any of HP's distribu­
tors listed below. Get in touch today for 

the light that's right for you. 

QLD. 
N.s.w. 

RADIO DESPATCH SERVICE. 
869 George Street~. 

M.O.WALTON 
(ELECTRONICS) PTY LTD 

3 Moore Street 
. Sydney, 2000 • Enoggera, 4051 
Phone 211 0816 

S.A. VIC. I 

EVERETT AGENCY PTY LTD 
17 Northwood Street 

GERARD & GOODMAN PTY LTD 
, 192 Rundle.Street 

RADIO PARTS GROUP 
562 Spencer Street • 

West Melbourne, 3003 
Phone 329 7888, 301251 . 

West Leederville 
Western Australia, 6007 
' Phone 81 5500 

Adelaide, 5000 
Phone 232222 

Sales and service from .172 ofiices in 65 countries. 
Australia, 31-51 Joseph Street, Blackburn, 3130, Victoria Telephone 
89 6351. Other Offices: Adelaide. Brisbane, Canberra, Pe'.rth and 

Sydney. Also Auckland and Wellington, New Zealand. 

90416/30144 

ELECTRONICS TODAY INTERNATIONAL""MAY 1974 
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HMP-20 

Slim-style music systems that are fat value. 
Just try Sony's new HMP-20 with tuner or Sony's SQ4-charinel decoder amplifier SQA-100 
HMW-20-theirexciting new '20' Series music or SQA-200 and back speakers, and then you're 
systems. They have just about everything you've in the superb world of SQ4-channel sound. You . 
been looking for in a home stereo system- can record your favourite programmes off radio · 
contemporary styling, easy operation, compact on the HMP-20 or off records on either model 
enclosure, fine sound, and a modest price. with the addition of a stereo cassette deck. The 
There's more of Sony's advanced audio two-speed turntable has a high compliance, 
engineering in this compact unit than has ever cartridge. Its neat dust cover is detachable. The 
been possible before. Integrated circuits in the high compliance, efficient speaker system 
sensitive and selective FM/ AM tuner in the accoustically and visually harmonises with the 
HMP-20 and power amplifier in both ·~-....._:...:_~....:::...:;;; unit to surround you with fine stereo. The 
.models ensure plenty sound of these stunningly styled systems 
of power over a wide is as good as they look. Ask your 
frequency with low Sony dealer for a 
distortion. Just add demonstration . 

. SONY.; 

.. SonyKemtronServices Ply.Ltd 
SYDNEY: 26 2651, MELBOURNE: 329 6866, ADEL· 
AIDE: 93 2338/9, BRISBANE: 44 4488, PERTH: 
81 3422, LAUNCESTON: 25 322, CANBERRA: 95 2100. 
Agents: NEWCASTLE: 61 4991, WOLLONGONG: 
84 8022. 
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Whatever your styling we can supptYthe action to suit-
in thousands of variations for both mains and low level switching. · 
. . Write or telephone MSP or your nearest distributor for 

/ 

further inforrrlation. 

rT\Si=> 554 PARRAMAITA ROAD, ASHFIELD; N.S.W. 2131.. TELEPHONE 797 5757 
A 11/vision of 

Am'algamated Wireless Valve' 
Company Ply. Ltd. 

N.S.W. George Srown & Co. P1y. Ltd 174 Parramatta Rd, Camperdown 2050 Ph 519 5855 VIC. Amalgamated Wireless (Australasia) ltd Miles St, Mulgrave 3170. 
Ph 67 9161. QLD. Chandlers Pty. Ltd Cnr. Albert & Charlotte Sts, Brisbane 4000 Ph 31 0341 S.A. Newton McLaren Ltd. 82 Gilbert St., Adelaide 5000 Ph 51 0111 . 

. Amalgamated Wireless (Australasia) Ltd. 48 King William Rd., Goodwood 5034. Ph. 72 2366. Gerard & Goodman Pty. Ltd. 192-196 Rundle St., Adelaide 5000. 
Ph. 23 2222. W.A. Amalgamated Wireless (Australasia) Ltd., 33 Railway Pde., Mt. Lawley 6050. Ph. 710 888. TAS. Amalgamated Wireless (Australasia) Ltd. 

123 Murray St., Hobart 7000. Ph. 34 3836. Amalgamated Wireless (Australasia) Ltd. 42 Frederick St., Launceston 7250. Ph. 31 5466. 

AD38 
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IF YOU UNDERSTAND THE EXCELLENCE 
OF • ~PEAKER~ 

YOU DESERVE TO HA VE ONE 
I 

The AR philosophy: "the design of Inc. range from the modestly priced to 
highly complex engineering achieve­
ments. And the same care and ex­
pertise is carried throughout the range: 
when AR develops equipment of lower 
cost.· it embodies only such com­
promises as will have least effect on 
the accuracy with which the music is 
reproduced. 

equipment capable of ·reproducing 
music with the greatest possible 
accuracy. so that the work of the com­
poser. performers and recording en­
gineers is· presented to the listener 
with the highest degree of precision 
possible." · 
Speakers created by Acoustic Research 

AR3A 
Long considered the reference 
standard loudspeaker .the AR 
3A uses a 12" woofer and two 
hemispherical domes for mid 
and high range. "Stereo Re­
view" said of it ... "The best 
speaker frequency response we 
have ever measured using our 
present test setup ... virtually 
perfect dispersion at all fre­
quencies." 
Highly detailed data available. 

$839 pair* 

AR2AX 
The performance standard in 
the design of the AR 2AX was 
the same as that for the 3A: 
natural reproduction of music 
without exaggeration or arti­
ficiality of sound. But where 
quality in the case of the AR 
3A has been limited only by the 
state of .. the art and our own 
engineering skill, for the 2AX 
price was also a consideration. 
"American Record Guide" said 
'1970 brings us a better than 
ever 2AX and I am nuts about 
it'. $469 pair* 

AR6 
The AR 5 is only different to 
the AR 3A inasmuch as it uses 
a 1 O" woofer and a slightly 
different crossover. As always 
the standard of accuracy is the 
comparison to live music. At 
AR the best repose curve for a 
speaker system. like that for a 
microphone or amplifier, is the 
one that most closely matches 
the input. The specifications of 
the AR 5 are obtained, as in all 
models, from production units, 
not prototypes. 

$599 pair* 

SPECIAL OFFER: 
AR Demonstration Record 
"The Sound of Musical 

Instruments" 
Only $5.95: Write to 
W. C. Wedderspoon Pty ltd 
Box 3597 G.P.O .. Sydney 2001 

• Recommendeo Heta11 !'rice 

AR-LST 
The "Laboratory Standard 
Transducer" was designed for 
professional applications. It 
offers the recording engineer a 
quantitive standard for · the 
monitoring of recording and 
mix down operations. It is also 
used in scientific applications 
where the accuracy and repeat­
ability of acoustical measu're­
ment is a prime requirement. It 
is also available for individuals 
who want such a precision 
instrument .in their homes. 
Highly detailed data available. 

$1795 patr• 

II 
W. C. WEDDERSPOON . PTY LTD 

3 Ford Street, Greenacre. 2190 
· Telephone: 642 3993 642 2595 

Showroom demonstration by appointment 

ELECTRONICS TODAY INTERNATIONAL- MAY 1974 

AR7 
This speaker is very small (248 
x 400 x 150 mm) and there­
fore particularly suitable for 4 
channel use where space is at 
a premium. It uses a tweeter 
essentially ·the same as that 
used in the renowned AR 6: 
The smooth and well dispersed 
energy output of this speaker 
is well balanced by a newly 
designed woofer which offers a 
standard of low distortion bass 
exceeding that of speakers of 
much greater size and cost. 

$189 pair* 

AR6 
In the three years or so that the 
AR 6 has been available it has 
already become' the speaker 
that all others are compared to 
in its price range. It employs 
the very best technology in its 
cone woofer and tweeter that 
the state of the art permits arid 
stands comparison with the 
most expensive AR systems. 
Also available in unfinished 
pine. 

$289 pair* 

AR'4XA 
A new addition to the AR range 
and bringing you a third AR 
loudspeaker under $300 a pair 
is the AR 4XA. A successor to 
the AR 4X the AR 4XA uses the 
same woofer and cabinet as its 
predecessor but utilises the AR 
6 tweeter and a modiiied 
crossover. An audition of the 
AR 7, AR 4XA or AR 6 will 
show even the most critical 
listener that the differences are 
subtle yet obvious. 

$239 pair* 

GUARANTEE: 
The · workmanship and per­
formance in normal use of AR 
products are guaranteed from. 
the date of purchase: 5 years 
for. speaker systems, 3 years 
for turntables, 2 years for 
electronics. 

9 



• Jensen 
-------------------------------.. AVAILABLE FROM 

THEY SOUND 
AS POWERnJL 

Looks can be 
deceiving. And 
s i z c isn't 
eVcryth ing. 
Unless you're 
talking about 

AS a Jensen Speaker System. When the wraps 
are.off a Jensen (as on our Models 4, 5, -or 

THEY LOOK 
6-left to right) you 
can sec all the power 
you 1re looking for. 

With 50, 60 and 75 watts respectively, these Jensen 
Systems can be comfortably driven by the big new 
amplifiers. Yet they're so efficient 1hey only need 10 
watt"> to fill your r·aam with sound. 

Of course, the quality of our sound reproduction ~s 
power and efficiency 

·Jensen's Total ,Energy Response .design rcr)roduces 
sound accurately With low distortion' of all frequencies. 
And we do it over a 170° angle of dispersion. 

Jcn~cn Spca~cr Systems have another powerful thing 
going for them, too. pur 46 year reputation for quafity. 
You can't build that overnight. 

And that's why Jensen gives every Speaker System a 
full' 5 year parts and labor warrahty. We know we build a 
quality product. And we back it up with a quality 
warranty. " 1 

'We c·ncouragc you to cOmparc' a Jensen· -Speaker 
System With any other. The proof is in the product And 
we buifd a better one. 

AUSTRALIAN DISTRIBUTORS: 

.B1D Electronics Pty ltd. 
202 Pelham St., Carlton, 3053 Vic. Ph .. 347-8255. 
190Willoughby Road,Crows Nest, 2065 N.S.W. Ph. 4394201 

, . 

OLD: 
Reg. Mills Stereo 
Buranda 911089. 

NSW: 
Allied Music .Systems -
Crows Nest 439-1072: 
Audio Gallery 
yvarringah Mall 
938-2205. 
Dyna Stereo - St .• Peters· 
51-7071. . . . 
Fidela· sound·"'- Summer 
Hill 799-2618. i 
lnsound - Crows 'Nest 
929-2714. . 
lnstrol Sydney 
29-4258. 
Kent HIFf - Sydney 
29-6973. 
Magnetic Sound 
Sydney 29-337.1. 
Wests · Burwood 
747-4444. 
Dynamic Sound 
Newcastle 21-188. 
Audio World 
Wollongong 295-110. 
HIFI House Wollongong 
286-661. 
Pee Jay Sound Centre -
Broken Hi 117303. 

ACT: 
Plaza HIFI 
821-499. 

VIC: 

Woden 

Douglas T~ading 
Melbourne 639-321. 
lnstrol · HIFI 
Melbourne 675-831. 
R & G Applicances· 
Geelong 915-24. 
John lewis Ballarat 
323-615. 

TAS~ 

Teak House - Hobart 
433-249. 
Audio Service Burnie 
312-390. 

WA: 
Leslie Leonard Pe.~th 
224-304. 
Alberts TV & HIFI. ;.;_ 
Perth 215-004. 
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AUSTRALIA'S LARGEST MAIL ORDER SECflOl\i 

Ask for our quotation to send equipment anywnere in Australia at our competitive prices. 
All new equipment with full manufacturers guarantees that we can back up ourselves. 

,. 

II r -



REASONSFOA BUYING FROM AUTEL 
• top quality ~quipment at competitive prices o free delivery and connections .in Sydney 

· metropolitan area~. Full installation for comp1ete 'systems - ask for our quotation • under 
guarantee service and full workshop facilities • credit sale and terms arranged • We are audio 

. experts, so trust us • We have expanded to give better service, to give you a better purchase • 

.~PARKING 11\1 SIDE STREET & REAR· 





. ~~ _)Jt' Ji' c t I' d"::~~ . :~:;;: .. : 
• • • " - Al' rp 0 0 i ... t en re-:.Pou._o Hlfl CENmE 56~-T~ 

283 Victoria Road, Marriokville, N.S.W. .!t,.,i 
· Telephone: 560-9019 ... 

{,"""'·· 

40W (RMS) 6 Speaker 4-Way system 
This high class speaker system is the result of JVC own 

intensive research programme. The SK 12 has a 12" free 
edge Woofer, two 5" mid range speakers, two 2)1,'' 

tweeters and horn super tweeter. Together these 
speakers give a total coverage with a flat frequency 

.response over the whole audio range. A continuous 
lever control for the high frequency sounds makes 

the SK 12 match any room acoustics. The front 
grilles are removable so that the cabinet has no 

side edges to reflect · 
high' .frequenc 

Here ·is the purists· delight 'With 70 
watts (RMS) of output and specifications 

. that are very impressive. In figures this means 
a frequency response of 20-50,000 Hz and a THO 

sound. This 
heightens the 
smooth 

response to 
25,22,000H 

. factor of 0.25% plus the feature bf JVC's SEA tone 
control system that gives you ultimate control over 

sound at 40, 250, 1000, 5000 and 15000 Hz. This unit will 
'connect up ,to two pairs of ,speakers, two tape recorders, 

turntable and three auxiliary components. 

JVC VN700 

"4-channel ready" 
A look at this precision 
component will tell you its 
different,. but a closer look will 
prove it. Notice how the TH 
universal 'tonearm houses 1 

a 4/2-ch an nel compatible 
:.cartridge. And . how the 
turntable's 4-pole synchronous 
motor ar'ld belt-drive system 
combine to give it the precision 
rnq u ired for reproducing 
discrete 4-channel stereo 
records: wow and 'flutter of less 
than 0.1% WRMS and an S/N 
ratio of better than 5-db. In 
add it ion, auto-stop-return 
mechanics · .with anti-skating 
device and cueing lever. 1 n fact; 
all that's reqll ired to convert the 
SRP-87 t6 immediate discrete 
4-channel status is JVC's 400-5 
demodulator and stylus (40T 
)OX). ' 

. Stereo Cassette Deck with AN RS 1 

The professionalism of the open reel deck is combined with the 
convenience of the cassette in this high-performing compact, a 
'must' for any serious stereo· enthusiast. Built-in Automatic Noise 
Reduction System .(ARNS) 'Tape Selector Switch, long I ife head 

and electrically-governed DC 
motor enable the unit to offer 

.JVC 
1667 

V frequency response of 30 to 
13,000 Hz (±3 dB), a 
signal-to-noise ratio of 50 dB 

-and low wow and 'flutter 
characteristics of 0.15% RMS. 
For optimum recording, the 
unit features a pair of large 
VU meters, separate sliding 
volume controls and 
convenient pushbuttons for all 
recording and playback 
functions, including one for 
Pause and Eject. For 
professional monitoring with 
headphones, a headphone level 
switch is included. 

the price on.this super system! See us· at:-

APOLLO HI Fl ·CENTRE 
283 VICT.ORIA ROAD, MARRICKVILLE, '\l.S.W. TELEPHONE 560~9019 

I• , 
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VEHICLE ELECTRONIC VOLTAGE REGULATOR FOR THREE·PHASE 
GENERATORS 
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.While many cars are fitted with' the 
latest three-phase de generators, the 
associated voltage regulators hark back 
to the days of the de generators. They 
ate mechanical two-step action 
regulators iWhose contacts often fatigue 
cfr burn out prematurely. 
:fo order to gain the full benefit . 
of the real advantages of the three­
phase principle - high regulation 
accuracy and long life - Siemens have 
-developed a transistor eontrol circuit. 

A de regulator had to fulfill three 
f,unctions: voltage regulator, current 
limitation and reverse-current cutout. 
'However the regulator for a three· 
phase generator only reacts to voltage 
levels, because the built-in automobile 

· diode bridge circuit preyents reverse 
currents. There is no need for current 
limitation either, since the current 
curve reaches the saturation value com· 
paratively quickly because of the con· 
structiona1 design of thethree~phase 
gene·rator. Even at very high speed 
this saturation value is not exceeded 
to any noticeable extent. 

In a 12V system the new transistor 
regulator supplies a battery charging 
voltage of 14.3 Vas the nominal value. 
During changeover from battery 
charging to no-load operation, control 

· transistor T 1 becomes conductive if 
there is a higher voltage at the input 
voltage divider than at Zener diode 
BZX 55. At the same time the· 
transistor Darlington circuit output 
stage T 2 blocks. Since the generator's 

12V 2W 

+D +B 

w . + 

.I.. 

.I.. 
12V .I_ 

.I. 

.I. 
u 

1 
. ., 

energizing coil EW lies iri the collector 
circuit of this output stage, the 
energization decays with the time· . . 
constant of the field. Jf, however, the 
generator's terminal voltage fails to 
reach the desired value, as predeter• 
mined by the Zener diode, the ,generator 
is again energized, this time mdre highly, 
because the switching eondition of T 1 
and T 2 is reversed. · · 

Zener diode OV 527 protects both the 
regulator and the entire mobile pbwe'r 
supply from overvoltages which could 
occur if, for instance, the battery cable 
should break and the generator energy 
released were suddenly superimposed 
on the regulated voltage. This can 
also be caused by defective or 
incorrectly detached regulator connec­
ting cables. In each case the Zener.diode 
does not allow the mobile power supply 
voltage to rise above 45 V. This value is 
not dangerous for the electrical parts of 
a 12 V system, for a short time at least~ 

The regulator is mounted on a ceramic. 
substrate of 0.8 mm thickness, w.hich 
supports all the elements, including 
the leads and resistors, the latter being 
glued into a corrugated injection-molded 
aluminium frame (60x30x14 mm). 
The regulator is adjusted by means of 
laser alignment of the input.voltage 
divider. Unlike conventional potentio­
meter trimming, this adjustment·· 
remains independent of mechanical 
influences during operation, because 
the electronic voltage regulator has no 
moving parts. 

CHALLENGE'FOR ELECTRIC~ 
VEHICLE/BATTERY 
MANUFACTURER 

The first cost ofa battery set must 
be eliminated from the purchase price of 
an electric vehicle'if it is to be competi· 
tive With mass•produced, maSS'metchan· 
dised, interncll·{:Ombustion vehieleS; . 
Edward .E.David Jr., former head of the 
U:S .. Offic:e of SC:ience and Technology 
and now-exec:Utive vice president; .. '· 
research and development, Gou Id Inc .. 
told conferees at the Third International 
'Electric Vehicle Symposium in Washing· 
ton. D.C., last month. Dr. David also 
emphasized the need for new, high­
energy-densitybatteries. He projected 
'commercial availability of new (other 
than lead-acid) batteries as follows: 
nicke

0

l·iron, 1976; nickel-zinc, 1977; 
zinc-chlorine (hydrate) 1978-79; 
lithium-sulfur, 1980-85; and sodium-' 
sulfur, 1980-85. Electric-vehicle 
perietratibn would be accelerated by 
incentives in the form of Government 
purchases of electric vehicles, Dr . 
David said .. · 

POCKET CALCULATOR PRICE 
SLASHED I 

The NS .600 pocket calculator . 
recently priced in the' US at US$29.95 
has just been slashed to a new low of 
US$24.95. Dealer price is believed to be 
about US$18. · 

SOLDER FOR .ALUMINIUM 
The research battle to find a cored 

solder that readily and effectively 
solders aluminium and many alumin· 
ium alloys has been finally won. ' 

Britain's· Multicore Soide'rs have 
recently perfected a cored-solder wire' 
with four fluxes.that solders alumin­
ium and many aluminium alloys 
without the necessity of an external 
flux. 

The new soldE\r, called Alu·Sol has a 
melting point of 229°C and a ~older­
ing temperature range of 280°C-
3700C. . . . 

An advantage of being able to solder 
aluminium at a low temperature is 
that the heat is evenly distributed and 
there is little loss of parent metal 
temper. 

The techniques and equipment used 
for soldering aluminium with Alu·Sol 
are essentially similar to those used for 
soldering other metals with cored 
solder. .· . . . . 

Alu-Sol can be fed to the joint by 
hand or pre-positioned so that in both 
cases it is melted indirectly to the 
heated joint components. 

The flux residues according to the 
manufacturers are non-corrosive and 
non-conductive. They are completely 
water soluble and can be easily 
removed. 
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SO LAA-ASSISTED CAR 

, .. , ' , .t! .·" . . 

· Just fitted - the first Lucas Solar 
Power ~harger - on an electric vehicle 
owned by John Hudson (VC) Li"mited, 
commercial yehicle suppliers· of 
Doncaster, Yorkshire, England. 

The Llicas- solar power·unit, during · 
daylight hours, charges a ·sto~age 

· ELLIPTICAL STYLUS FOR 78 
RPM RECORDS 

Sbure Brothers Inc. have just re­
leased an elliptical diamond stylus 
specifically intended for playing 78 
rpm records. · 
· The new stylus is an optional 
accessory for the Shure V15 Mk. Ill 
cartridge. 

Designed to track at two grammes, 
the,VN 78-E stylus mount has a one 
gra·mme weight built in thus obviat-
ing the necessity to .change the tracking· 

· weight adjustment on the tone arm 
when changing from a conventionally 
equipped V15 Mk. 111 to the 78 rpm 

.· vers'ion. 
Although we have not yet tested the 

new stylus ourselves, it is reliably 
reported that results are very satis· 

. factory. Surface noise is said to be very 
much reduced and high frequency 
detail is particularly outstanding. 
The VN 78-E stylus is suitable for all 

78's except vertically cut Pathe types 
or very early discs such as those made 
before 1914. 

/ OGM MUSICASSETTES GO DOLBY· 
1 

Deutsche Grammophon are currently 
releasing a new range of Dolbyized 

battery powering the lighting ancillary 
systems. · · . · .. 

This conserves maximum power from 
the traction batteries for drive and 
eliminates the tendency for lights to· 
dim as battery power decreases. 

pre-recorded musicassettes. 
Surprisingly, no announcement of 

this seems to have been made by 
DGM, and the Dolbyized cassettes .. 
are identifiable only by the now 
well-known double-D Dolby logo on 
the title spine - together with a brief 
credit in the finely-printed music notes. 

Because of the low-key introduction 
we have not been able to ascertain the 
extent to which the DGM cassette 
library has been produced in Dolbyized 
form. Releases seen however so far 
have included the Kempff/Leitner .·. ,' 
Beethoven First Piand Concerto and · 
the Bohm/Berlin Philharmonic Mozart 
Symphonies Nos. 25, 26 and 27. Also 
seen have been Boston Symphony 
Orchestra's performances of Ozawa's 
Berlioz Symphonie Fantastique and 
the Jochum Mozart Jupiter and 
Schubert Unfinished symphonies. 

Although these recordings do not 
quite compete with their disc equiv­

. alents, tape hiss is very substantially 
reduced. 

This .is the best news that cassette 
recorder enthusiasts have received for 
months - we are surprised that DGM 
have not made this innovation more 
widely known. 
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. ELECTRONICS TODAY 
COMPUTER TIME'SHARING 

COMPETITION 
Winners are:-
Mr. F. Ryan~ Chief Pharmacist, 
The Royal Womens' Hospital, 
Carlton, Vic. 
Drug Distribution system in 
hospitals. 

Mr. W.C. Hartley, Teacher, 
Carlingford High School, 
Carlingford, N.S.W; 
Student ranking etc. 

Mr. G.H. Harris, Agricultural 
Engineer, Darling Point, N.S.W. 
Mass and energy flow on a 
grazing.property. 

Mrs. T. Hillman, School• of 
Chemistry and Metallurgy, 
Sydney Technical College, 
Sydney, N.S.W. 
Computerizing· faboratory 
techniques. 

Full report next month. 

NOAA -J SATELLITE 
I., , . ')'.' :. '. 

. A number of readers have-asked for 
details of the latest NOAH ~3 "rrieteor-

. oibgical satellite. This device trans­
,mits local-area atmospheric data 
directly to ground stations in many 
{;ountries. , , 
.The 409 kg spacecraft was launched 

frorh the United States Western.Test 
Range on November ,6. Its perigee and 
qpogee is 1500 km and 1509 km 
respectively. Period and inclination is 
116.1 minutes and 102.1° 

Tracking and telemetry is on 
136.770 MHz and 137.40 MHz re­
spectively (both at 0.25 W). Tele­
metry on command frequencies are 
137 .500, 137 .620 and 1697 .500 MHz 
(allat5W). 

OPEN SESAME 
A iock that will open only when 

given the correct spoken command is 
currently being developed by · 
Westinghouse Research Laboratories 
(USA). 

Westinghouse scientist in charge of 
the project, Dr. Reitboeck, told our 
reporter that 'formant patterns are 
just as individual as fingerprints' - the 
lock can thus be made to release only if 
the formant patterh of the command 
matches a recording held within the 
lock. 

Existing devices have already been 
·made for this and similar purposes -
but at a cost hundreds of times greater 
than Westinghouse's projected target 
of US$100 or less. 

17 



~news 
digest 
AWA CHAIRMAN OF DIRECTORS 

Mr. J. A. L. Hooke has b
1
een appointed 

Chairman of Directors and Chief 
Executive of Amalgamated Wireless 
(Australasia) limited. He succeeds his · 
father, Sir Lionel Hooke, who died 
recently. · 

Mr. Hooke is a graduate of Sydney 
University in Science and Engineering 
with first class honours. He was awarded 
the University Medal. On completion 
of his University studies, he spent 
some months on overseas invesfr 
gations and then joined Amalgamated 
Wireless Valve Co. Pty. Ltd. at 
Rydalmere and, in 1960,.was ap­
pointed Manager of the semi-
conductor division. 

Subsequently, he was transferred to 
an executive position in the Head 
Office of Amalgamated Wireless 
(Australasia) Limited as Assistant to 
the Deputy General Manager. In 1966, 
he was appointed Assistant General , 
Manager, Deputy General Manager in 
1968, Deputy Managing Director in 
1970 and Managing Director in 1971. 

FOG WARNING SYSTEM FOR 
SOUTHERN FREEWAY 

Motorists will be warned of fog by an 
electronic driver-aid system which is 
being built into the Waterfall-Bulli 
section of the Southern Freeway near ' 
Wollongong in N.S.W. , 

The 21 km tollway between Waterfall 
ard Bulli Pass has a high incidence of 
fog, by Australian standards. Light 

is ~used .by warrri, moist air rolling in 
from the sea being forced up the coastal 
escarpment, where it hits i:i cooler 
atmosphere and condenses into vapour. 

The department will set up a weather 
station at J3ulli to provide advance 
warnings. · 

This wlllbe automatic in operation, 
sending information to the control 
centre (at Waterfall) on wind 
direction, wind speed and barometric 
pressure. The system will give the 
supervising officer data on the three 
conditions which in conjunction 
produce orographic fog. 

This information will be suppiemented 
by sight reports from radio-equipped 
patrol vehicles. Sensors for automatic 
and remote reporting of visibility will 
be added later. 

Drivers will be warned by illuminated 
signs at 1 Y, km intervals. Each will be a 
.matrix of small lights, spelling out 
short words like "slow", "stop" and 
"fog". The maximum driving speed 
will also be shown. The signs will also , 
be able to indicate Which carriageways · 
are open a·nd which are closed ahead of , 
the driver. Double ember flashing lights; 
will draw attention to the "slow" advice 
and double ted flashers to the "stop" 
command. 

A "stop" will not be given without 
·warning for fear of causing pl le-ups by 
sudden braking. 

The supervisor at the Waterfall control 
centre will type a simple instruction 
into the computer, which will put a 
predetermined sequence of moves in 
train. For instance if it becomes 
necessary to divert traffic from a lane 
because of an accident - or maintenance 
work - the computer will set the signals 
at diminishing speeds for some distance 
back. After some seconds have elapsed 
the nearest signals will turn to the lane- , 
closed symbol in the affected carriagewal 

Induction coils buried in the roadway 
will yield information from which the 
computer will calculate the average 
speed of traffic in any section. If this 
is too high, addition "slow" signs will. 
be brought into play further back to 
reduce the traffic-flow speed in good 
time. 

The flashing lights will be clearly 
visible at distances up to 1 km and the 
words or symbols at 300 m. 'Brightness 
will be variable ...;. high intensity for 
full sunlight and fog, and dimmed to 
avoid glare at night in a dear atmosphere. 

Outstation equipment will be housed 
in small roadside ci'ibinets near the over­
head signals. The cabinets will contain 
the electronic drive equipment and 
telemetry for reporting back to the 
control centre that arty change of 
signal has in fact taken place. The 
cabinets also will contain connections 

fog occurs throughoutthe year, and 
severe fog averages 31 days a year. 

The worst fog occurs in summer. It 

- to the underground induction loops 
and to the handset telephones for 
emergency use. 

LASER APPUCATION TO GAS 
DETECT!ON' . 

A laser system for the·detection of 
methane and other infrared absorbing 
gases hi:is been developed by Inter- ' · 
national Research & Development .eo-; 
Ltd., Fossway, Newcastle Upon Tyne, 
UK, and A.M.G. Zuurbier Ud. of 
Doncaster, England, in collaboration 
with the Safety iri Mines Research 
Establishment: His for use in natural- . 
gas safety surveying, petrochemical · 
safety monitoring or concentration 
measuring, and high sensitivity gas-
leakage alarm systems. · 

In its first application, the equipment 
has been installed in a patrol vehicle 
for the detection of small quantities of 
methane, e.g. 100 parts in one million, 
utilising the rapid detector respon$e · 
time of less than one second. 
, The operation relies on the absorption 
of 3.39 µmradiation by the sample ' 
gas in a cell located within a laser 
cavity. Gases and vapours which absorb 
strongly .in the 3.39 µm band inciude · 
butane, ethane, propane, hexan.e, 
heptane, bufadien'e, .dirnethylamine, 
di methylether; et'hylether, ethyl 
mercaptan, etfiylerie, ethylene oxide, 
propylene arid hian\l;others. 

The new detector has a fast response 
and high gas-flow rate and a wide range 
of sensitivities. Unlike flame:based 
techniques; it measures concentrations 
of infra-red absorbing gases in inert 
atmospheres and, unlike some solid­
state detectors, cannot be poisoned. 

NEW H-P 'SCOPE? 
Hewlett Packard are l:>elieved to be · 

about to introduce a 300 MHz portable 
oscilloscope to compete with Tektronix 
Model 485. 

The H-P unit is expected to cost some 
$800 or s0 less thari its rival. A later · 
version of the new H-P unit is believed to 
include a micro~processor unit. 

NICKEL-HYOROGEN STORAGE 
BATTERY 

The Societe'des Accumu'fafeurs fixes· 
et detractions (SAFT) has.been asked 
by the French Centre National d'Etudes 
Spatiales (CNES) to Study and design , 
a nickel-hydrogen storage battery of ' 
55 Ah for geostationary Satellites. ' 

This type of stable, high-performance 
storage battery has a power-uh it of 
mass (65 Wh/kg) twice that of nickel-, 
cadmium generators (30 Wh/kg). , 

The SAFT has already designed 
nickeFhydrogen storage batteries, its 
efforts being·concentrated mainly on 
making the hydrogen electrode more 
com pa~ · · 
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;Bµt we're not .. really· satisfied - even with thls 
irripreS5ive track record·. We're .still trying to' better . 
outse'tves. In fact, Altec has three all·new studio .. 
tn6nitors available right now.· They're a whole new 

. • ~eneration of speakers designed to meet the whole 
• ., n'eW ' range of·. tomorrow's dynamic recording ··. 

techniques. Yot1r studio may heed them. Why not call your 
local Altec representative to firid out? Or write us for full 
details. , 
Altec gives you the best of both worlds proven leadership, 
plus an unrelenting commitment to doing a better job. That's because 
we've really grown to enjoy being# 1 in studio monitor sales during the 
past three decades. And we intend to stay right there for .at least the 
next three decades by always being our own biggest competitor - in 
research, in quality, in service and in satisfying the demanding needs of 
an ever-evolving industry. The domestic AL TEC recently introduced 
into Australia. has already gained rapid response from the discerning 
Hi-Fi enthusiasts. Altec. We're the hungry leader. 

Number one. 
And have been for 
nearly 3 decades. 

ELECTRONICS TODAY INTERNATIONAL- MAY 1974 

; ' 

ALTEC 

19 



news 
'digest 

• r . 

LOW-END 4-CHANNEL CHIPS 

Japanese four-channel manufacturer$, • 
· Sony (SO), Victor {CD-4) and Sansui 
. (OS Variomatrix), have employed inte-
. grated circuit ( ICs) chips in the develop­

ment of new four,c':hannel decoders, 
allowing the new systems to sell at a 

. lower cost, be reduced substantially in 
size, and have a fuller complement of 
features, such as improved frequency 
response, tone and power output. The 
deeode.rs will be on display officially for 

, the first time at the June Consumer 
.· Electronics Show in Chicago, . . . 

Sansui has coupled with Hitachi, Ltd. 
to develop their OS Vario matrix chips, 

· with sales now being transacted in.the 
United States with American manu-· 
facturers. . . 

Victor Company at' Japan has sched­
uled to ship its IC demodulator circuit 
boards sometime this spring, with 

. Signetics of California and Asahi Glass , 
Co. of Japan introducing the CD-4 . · 
chips to the U.S. and Japanese·m,arkets'. 

Sony Corp. reports that presently 
domestic demand is keeping them 
busy with filling orders, but pinpaints' 
May as the month when its SO !Cs will 
"probably be available in the U.S.," 
according to Heitaro Nakajima, 
managing director in charge of audio 
equipment. 

Sony has been able to cut prices 60-
70% because of the IC, and has recently 
introduced its SOD-2070 full logic 
decoder in the U.S., which is 1/5 to 
1 /6 the size of models using discrete 
components. The firm's four-channel 
ICs are packaged in three ways, one 
for regular matrix, two for front-tear 
logic antl three for full logic. 

Nakajima said he expected that riiost 
of Sony's stereo produci:s and all of 
those in the US$500 range "will be 
featuring full logic SO decotlers."' ·. 

Victor Company's Toshiya Inoue, 
manager of the audio engineering 
research center, said I Cs would cut 
CD-4 demodulator's to one-quarter 
their previous size (discrete component 
models) and clit their cost by one-
h~t ' ' 

"Less cost, less parts and less adjust­
ments will enable more manufacturers 
to have systems with b'uilt-in ~D-4 
demodulators from low- to high-end 
products," he stated. 

Through Hitachi, Sansui will 
introduce two packages of Variomatrix 
chips: one with two ICs at a 'popular·' 
·price' and the other With four I Cs for · 
high-end products, with the !atter 

20 

package priced under US$10.00. Size 
has been reduced by one-third and cost 
by one-fourth. 

"Whereas discrete decoders required 
up to 16 adjustment points," states 
Sansui's 4:channel project manager 
Ryosuke Ito, "the new decoders using 
ICs now have only four." 

NEW OISCNIDEO PLAYER 
France's Thomson~ CSF are expected 

·to release detaifs of a video record 
·playing system within the next few .. · 
months. 
·It is believed that the system will use . 

·a ·soft translucent plastic disc and a 

. ' . ~ . : : 

HANO-HELO LASER WELDING TOOL 

International Research and Develop­
ment Co. Ltd. I RD of Newcastle in 
England fiave been involved in the design 
of laser micro-welders and _drillers for, 
several years. A development of their 
hand-held laser ophthalmoscope (used 
for retinal welding) is a newly released 
workshop model. A viewing system 
enables the energy of the laser 
(mounted in the handle) to be pre-
cisely located onto the workpiece .. 
The power is supplied via a flexible 
lead from a power pack. ·· 

laser readout device. Bandwidth of the 
encoded signal is said to be 4.5 MHz. 
The disc rotates at 1500 rpm and 
,carries some 40 minutes programme 
materia I. ' . 
·· Thomson-CSF are currently campaign­
ing for agreement on standards for' 
single video disc players, such as those 
from Philips and Telefunken/Decca. 

But preliminary information indicates 
that the new Thomson-CSF system would 
not be compatible with the Philips 
video player, although it ciiuld perhaps 
be made to cater for the Telefunken/ 
Decca Teldec system which uses a 
pressure sensitive readout. 

It welds materials of thickness up to 
b.4 mm with 2 ms duration, 2 Joule 
pulses running at one per minute. The 
method has the advantages over con· 
ventional welding of ease of access in 
difficult spots, precision energy · · 
location, no sticking of electrodes, 
tolerance to dissimilar materials and 
minimised workpiece heating, The 
unit has been used to weld 0.1 mm 
Kovar test wires to the massive 
silicon iron stator of a simulated 
200 MW generator. · 
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AUSTRALIAN-SOVIET SCIENCE 
AGREEMENT 

Three top Soviet science administrators 
visited Canberra last month to discuss 
possible co-operative technological 
projects involving Australia and the 
USSR. 

The delegation consisted of Messrs. 
Yefremov and Kuzin of the USSR 
Ministry of Science and Technology; 
and Mr S.G. Korneev of the USSR 

· Academy of Sciences. 
Australia already has a binatfonal 

agreement (since 1968) with the 
United States for scientific and 
technological co-operation with 
Britain in the Anglo-Australian Telescope 
Board. A programme is also currently 
being considered to establish a 
geostationary meterological satellite 
. in co-operation with Japan. 

JOVIAN FINDINGS 
Preliminary data retrieved from 

Pioneer 10 during its recent Jupiter 
fly-past is currently being evaluated 
by the Bendix Field Corporation at 
NASA's Ames Research Centre. 

Over 3.5 thousand million bits of 
data have been stored. 

One of the most significant findings 
has been the discovery of helium in the 
planet's atmosphere .. Helium glow was 
measured at approximately 10 · 
Rayleighs - hydrogen glow at about 
100 Rayleighs. , . , 

Other discoveries include - proof that 
Jupiter's radiation belts are between 
10 000 and one million times stronger 
than Earth's - a discovery that the 

· planet emits more energy than it 
receives from tre Sun (at least 2'h 
times as much) and has an atmosphere 
that is in effect a vast heat reservoir -
and ·measurements that.show that 
Jupiter has a strong and complex 
magnetic field. 

MICROWAVE OVENS-' NO 
HAZARD 

Microwave ovens are not categorically , 
a health hazard according to the just 
released IREEE report 'Committee on 
Man and Radiation'. 

Whilst agreeing that a emission 
standard for microwave ovens was 
needed, the committee unexpectedly 
disputed the notion that a microwave , 
appliance is inherently dangerous unless · 
there is no detectable radiation. 
· The committee also refuted the wide­
held belief that radiation emission from 
microwave ovens will cause 
cataracts. Recent laboratory experiments 
have shown that the radiation levels 
and exposure durations are too low to 
cause physical damage. 

US TV SETS A HAZARD 
Our Washington correspondent 

reports that the US Consumer Product 

' Safety Commission is about to enforce 
safety standards for TV receivers. 

The commission says that it has 
received reports of at least 16 deaths 
associated With fire, smoke, or electric 
shock attributed to TV set malfunction. 
It also states that it has reason to 
believe that potential fire, smoke or 
shock hazards also exist in at least 
140,000 further .sets currently in use. 
,The volume of reports and the 

seriousness of the injuries reported 
indicate that c0nsumers may have been, 
and still perhaps are subject to 
unreasonable risks of injury associated 
with the use of TV receivers, the 
commission stated. 

AIRPORT NOISE. MONITOR 
PROBLEMS 
Hewlett-Packard have agreed to refund 

US$178,000 to Los Angeles International 
Airport because o·f failure of their 

. designed airport noise monitoring system 
there. 

The system used 15 B & K microphones 
within an 8 km radius for measuring take­
off and landing sound levels. 

Each microphone sent data via 
permanently teased telephone lines to 

· an H-P minicomputer based at the 
airport. There a teletype machine 
printed out results on a 24 hour basis. 
The information is then analysed to see 
if the totalled noise level is within 
state prescribed levels. 

Although the system, designed by 
HewleWPackard in Germany is operat­
ing apparently satisfactorily at 
airports in Sydney, Zurich, London and 
Stuttgart, it has worked 'only 
intermittently' at Los Angles, says 
Walter Collins, Airport Noise Abate-
ment Officer. , 

Airport officials who have worked for 
nearly two years to try to improve the 
system say thatthe failure has caused 
Hewlett~Packard to abandon plans to 
market the system elsewhere in the 
USA. 

Hewlett-Packard's official stateme~t 
says, in part - "designed to use hard­
wired telephone lines which are easily 
obtainable in Europe and elsewhere, the 
system gave less than satisfactory results 
at Los Angeles where standard telephone 
lines were used." However according to 
Mr. Collins, analysis by Pacific. 
Telephone and Decco Laboratories showed 
that the lines were not the cause. 

As we close for press we have just 
heard that Hewlett-Packard iri Palo Alto 
have confirmed thatthe system would be 
withdrawn from sale iri the USA. 

FM STEREO OEMODULAT,OR 
National Semiconductor (Santa 

Clara, California) has introduced a · 
secondiJeneration phase-locked loop 
FM stereo demodulator. 

To be sold at less than US$2.10 in 
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100 tots, the.new LM1800 takes the 
detected IF signal and processes it 
to obtain the left and right signal infor· 
mation frbm an FM stereo broadcast. 

According to National, the device 
includes automatic stereo/mono 
switching and has an inbuilt stereo 
indicator lamp driver. Operating volt·· 
age is 10 - 24 V, channel separation 
.is claimed to be typically 45 dB. 

USA METRICATION DELAYED 
America's proposed conversion to 

rnetrication has been delayed indefinately 
by a political move to obtain a federal 
aid clause for workers and small 
business concerns. 

Federal aid for such purposes is 
opposed by the Nixon Administration 
as well as by some members of the House 
Science Committee which approved the 
metrication plan. 

LIFE -AN ELECTRICAL 
PHENOMENON? 
·Evidence that life itself may be an 

electrical phenomenon was presented 
recently at the New York Academy of 
Science International Conference. 

Discussions at the conference focus5ed 
on the evolution, development, and 
application of the effects of electric 
currents on biological systems. 

Explanation of hithertoo unexplained 
life phenomena may be attributed to 
the presence of smal I de currents, the 
delegates were told. Epithelial cells, 
for example, were found to regenerate 
faster when de currents were applied 
to open wounds. In fact an .adult frog 
limb was caused to regenerate in this 
way (these do not normally regenerate 
under any circumstances). / 

Cartilages in dogs were also found to 
regenerate in a similar fashion if de 
potentials were applied. 

Tumour growth was found to be 
altered and even retarded when placed 
in an electrical field. 

In humans, nerves were found to 
heal and function faster in ele.:ctric 
fields. 

It may well be then, that stimulation, 
retardation, and control of all growth 
mechanisms may be related to elec­
trical phenomena which in turn may 
be major factors in the entire life span 
of all living organisms. 

The conference issued a warning 
however that caution should be ex­
ercised in' early uncontrolled clinical 
applications of such techniques. 

CASSETTES COPIES IN ONE 
MINUTE 

Philips tndilsti-ies have released an 
audio cassette tape copier which can 
automatically duplicate tapes from the 
original in less than one thirtieth of 
the cassette's normal running tirne.' 

The cassette copier manufactured by 
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the Telex Corporation of U.S.A. is 
designed for simple operation and can 
be used by untrained personnel. 

When the original cassette is inserted 
the copier automatically switches , 
itself on. A blank or used cassette is 

.placed in the recording compartment 
and the rewind button pressed to 
ensure copying from the beginning of 
the tape. A track selector allows 
'selection of track one or two, or both. 

When the copy button is pushed a 
30-minute cassette can be duplicated 
in Jess than one minute. 
'The copier automatically erases old 

material on selected channels, has a 
fully automatic rewind, end-of-tape 
and faulty cassette sensing and auto­
matic shut-off when the original cassette 
is removed. 

PATIENT WORKLOAD MONITOR 
DEVELOPED BY NASA 

Technology derived from the Apollo . 
and Skylab programs has been adapted 
by tile NASA Marshall Space Flight 
Centre, Huntsville, Ala., to produce a 
new medical device called a Mobile 

· Automatic Metabolic Analyzer 
(MAMA) which will be used to 
measure the amount of energy ex­
pended by ambulatory patients. 

This instrumentation provides 
accurate measurements of metabolic 
activity of both normal and severely 
disabled subjects during actual work­
ing conditions. It will also be used to 

Now in Australia 

SU Pl HIX SIIHf OPHONIS 
From $19.50 to the PEP-770 
Electrostatics at $159.00 

I 

22 

gauge the progress of severely disabled 
persons through the several phases of 
their tehabilitation training .programs. 

In the past, most metabolic measure' , 
ment has been limited primarily to 
oxygen-consumption studies on young, 
healthy males, either during stationary 
activity or while walkil')g on the 
standard treadmill. Studies of the 
severely disabled during actual con-
ditioning or retraining programs are 
quite rare. 

MAMA utilizes a metabolic analyzer 
similar to the one developed for and 
being used by astronauts in the Skylab 
program. This and other instrumentation 
is mounted on a battery-powered cart, 
designed and fabricated using know­
ledge gained by Marshall during the 
development of the Lunar Rover 
Vehicle used in the Apollo program. 

The motorized cart alld instru­
mentation system will enable rehabil­
itation doctors and physical therapists 
to gather accurate workload infor­
mation. The instrumentation consists· 
primarily of a mass spectrometer which 
provides a continuous record of the 
amount of oxygen consumed, the 
carbon dioxide produced and the 
nitrogen and moisture exchanged. 
Additionally, inspiratory and expir­
atory volumes are recorded, as well as 
pulse rates and patient speed. 

The cart has been designed to follow 
a predetermined course at a constant 
speed while the patient walks beside 
it. An optical tracker is used when the 
vehicle is in an automatic mode to 
sense the preset course. This auto­
matic operation frees the doctor to 
monitor a patient's activity. , 

Accurate veloc.ity data coupled with 
accurate physiological data will allow 
medical personnel to measure the 

actual stress being imposed on ~ 
patient. This will aid the design of 
assist devices and tllerapeutic tech­
niques that will minimize the stress o·n 
patients.· 

Most important to MAMA operation 
is safety. The vehicle will stop when 
.the doctor commands it, when the 
sensor ,leaves tlie track, when the 
vehicle hits an object, when the 
.patient falters,·or when there is an 
electronic failure. 
'The unit has been presented to the 
Spain Rehabilitation Centre (Uni­
versity of Alabama Medical School, 
Birmingham, USA). Studies will 
include both semi-stationary and 
ambulating activities involving the use , 
of parallel bars, crutches and other 
walking aids, and.lower extremity 
prostheses or braces. Further studies 
will include conditions such as cadrio­
vascular disease, cerebral haemorrhage, 
spinal cord injury, neurological diseases 
and severe pulmonary disease such as 
emphysema and asthma. 

THICK Fllilll HYBRIDS IN 
AUSTRALIA 
ihe thick film hybrid product line 

of f=airchild Australia Pty~ Ltd .. has 
been purchased by Hyoi-id Electronics 
Australia Pty. Ltd., Factory 4, 59 
Malvern Street, Bayswater, .3153, Vic;, 
and set up as an independent hybrid· 
manufacturing operation. , 

Dr. Wal Berryman who was respon­
sible for the hybrid line at Fairchild is 
managing director of the new company. 
The prime objective of the company 
is to provide a competitive alternative 
to printed circuit board component 
assembly. e 

NEW from JBL 

I 

The revolutionary 
Decade $189.00 each 
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all shapes 
and sizes 

of sub 
miniature 

switches 
Toggle, rocker, 

pushbutton, paddle, 
.lever lock ••• every 

. . practical alternative 
lever action combined 

with maximum 
performance, minimum 

weight and size and 
available in one, two, 

three and four pole 
models. 

Subm'iniature switches 
manufactured by C & K 
Components Inc. U.S.A. 

are readily available in 
just about every shape, 
size and configuration 

imaginable and they are 
readily adaptable to a 

multitude of uses where 
space is at a premium. 

All switches feature 
rugged construction 

and simple mounting 
•.. long-term, trouble· 

free operation is ensured. 
Toggle switch contacts 

are rated 2 amps @ 
240v. AC and 5 amps @ 

28v. DC resistive load. 
The full C & K range is 
now available from the 

Professional Components 
Department, Villawood, 
NSW or Plessey Ducon 

Interstate agencies, 
Catalogue containing 

full specifications, 
options, information 

on hardware, panel 
layouts, mounting, etc. 
is available on request. 

PLESSEY9 
· Plessey Ducon Pty. Limited 

Box 2, Villawood, N.S.W. 2163 
Tel. 72 0133. Telex 20384 
MELB.: Zephyr Products Pty. Ltd. 56 7231 
ADEL.: K. D. Fisher & Co. 42 2920 
PERTH: H.J. McQuillan Pty. Ltd. 68 7111 
Everett Agencv Ptv. Ltd. 81 5500 
KZ.: Henderson (N.Z.) 6 4189 
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THE MAGNETIC RIVER - ,\ - . ., , 

By Professor E.R. LaithWaite, Dept of Heally Electrical Engineering. lmperi~I College of Science' & Technology,· London 

. Professor ~ithwaite's anicle on linear motors (ETI Sept 1973) created a great 
deal of reader interest. Since then Professor laithwaite's discovery and develop• 
ment of the 'electromagnetic river' effect has been applauded as the dramatic 
scientific breakthrough that it unquestionably is. Here Professor laithwaite 
describes, in beautifully cle11r and simple terms, the sequence of events leadiniJ 

· to his latest discovery. 

SCIENCE is a process of unending 
'discovery .... a detective game in which 
the players, as it were, match their 
wits against their mental limitations. 

But perhaps no attempt to define the 
process by analogy succeeds so well as 
that in which the whole is seen as a 
gigantic jig·saw puzzle, so large that 
the individual constructors are, in the 
main, too far apart to see each other! 
Thus it is a day of great joy when two 
science workers' efforts are seen to 
join up in the unique way that belongs 
to a jig·saw game, bringing satisfaction 
which perhaps only a true philosopher 
can know when he discovers a little 
more of what Sir William . Bragg 
(President of the Royal Society, 
1935-1940) described as 'The Nature 
of Things'. 

It is even possible for one 
constructor to work for years on two 
different parts .of the jig·saw and not 
realise how close are those two parts -
how only one missing piece of the 
puzzle would join them together .. And 
when that piece is finally found he 
.feels, most of all, a sense of humility 
that it should have taken him so long 
to find it. . . . 

I hope the relevance of the foregoing 
remarks will be obvious when I 
i:fescribe how I worked for 20 ·years, 
often at great pressure, to make better 
and better linear motors. 
Spasmodically . 1 .. also · studied 
electromagnetic levitation, a highly 
specialised technology .of little interest 
to most electrical engineers 'Sxcept as a 
manifestation of the . 'magic' of .a 

~-dimensional phenomenon which .we . 
call 'electromagnetism' but will never . 
fully understand. Our ancestors who 
first designed electric motors and 

. generators (as opposed to copying the 
·previous one with the odd alteration 
here .and there') knew well the 

·.difficulties of descriptive presentation 
and invented analogies which .would · 
help a whole generation of young men 
to mass-produce those useful 
machines. Such analogies included the 
concepts of 'r.otating magnetic fields', 
't:ircle diagrams', 'phasors' and 
'equivalent circuits'. . · . 
Beside~ .. helping the ·initiators' 

. imniediate·descendants, these concepts 
were in fact .so good as yirtually to 
throw sand in the eyes of subsequent 
generations in that the latter, including 
myself, were taught the subject with a· 
confidence which suggested (a) that it 
was all completely .understood and (b) 

·.that all the research had already been 
done -- in other words that all was 
known that was to be known about 
electrical machines .. 



. Professor Eric Laithwaite With hi$ most 
· recent laboratory wbrking·modef of s 

high-speed vehicle on s scaled down 
'magnetic river' track, photographed st 
Imperial College, London. The 'magnetic 
river' can float, guide and propel the 
vehicle. · 

The ;missing piece' of jig-saw puzzle 
which 'now links the subjects of liheat . 

. motors and levitation was the study of 
shape .- and the motivatioh to find it 
was undoubtedly high-speed transport. 
A linea'r motor primary .is a highly 
sophisticated arrangement of coils in 
slots cut in laminated iron blocks, as 

· shown at Fig. 1, · the same trasic 
structure as that which results from· 
the Imaginary process of splitting and· 

·unrolling a 'conventional' rotating 
electrical machine. Magnetic levitation, 
c>n the other hand, was relatively in its 
infancy, only ,a few systems beyond 
those in which a single coil or pair of 
coils supported a lump of metal ever 
havihg been tried. . · . 

The reasons for. the lag in levitation 
research were two-fold. First, there 
was no great demand for it at the price 
that had to be paid to achieve it. 
Secondly I it was. not a subject 
amenable to mathematical analysis as 
were the more complex but much 
more systematic systems of 
commercial motors and generators. As 
l see it now, the last statement can be 
more usefully expressed by saying that 
levitation is ;three-dimensional 
engineering whereas machine design 
has been, until recently, 
oM-d imensional. 

What I mean by this needs further 
explanation. In a rotating machine of 
the induction type, tradition has it 
that only machines in which the 

clearance' between rotating and 
stationary parts (the 'airgap' as it is 
cal.led in English, although the French 
word enttefer is much more 
meaningful) is small are any good. Be 
th is true or false, it is the way they are 
manufactured - . with the result that 
the magnetic flux cros-ses the airgap 
radially, either 'into' or 'out from' the 
rotor. Then linearise this machine so 
that the airgap is in, say, a horizontal 
plane and the flux in the gap is always 
vertical and it can , be termed 
one-dimensional. 

Suppose, however, we examine the 
.double· sided sandwich or sheet-rotor 
motor shown at Fig. 2, which was 
thought, in the early 1960s, to be the 
only possibla 'starter' in the high-speed 
transport game because it simplified 
the . form of track member (the 
secondary, corresponding to the rotor 
of a rotary machine) to that of a 
simple sheet of aluminium. Some of 

. the flux may .how ben.d into the 

horizontal plane, as shown at Fig. 3, 
an effect which conventionalistsrnay 
regard at worst as sheer waste of, at 

. best~ as a means of limiting starting 
current, for they see it as '.secondary 
leakage flux' jn terms of conventional 
rotary-motor engineering, 

THE ACADEMIC IDEA 
·But su ppcise one is an 

. experimentalist and an academic 
seeking knowledge for its own sake,' . 
who follows 'clues' out of curiosity 
alone. Then it is interesting to remove 
the top member from the machine 
shown .at Fig. 3 and really 'let the flux 
bend' in the second dimension; The 
results of this exercise are quite 
amazing and instructive. Fig. 4 shows a 
series of them. Pethaps the first thing 
to be noticed' is that the secondary 
sheet is levitated as at Fig. 5(a). Having 

·'seen' it one can 'explain' it simply as 
the result of horizontal flux lines 
acting on induced currents which are 



a: 
~ 
IC 
() -... 
UI z 
~ 
=t 
UI :c ... 

perpendicular to the plane of ·the 
diagram, but this is a dangerous 
thought-path if pursued far, for those 
same secondary .currents will be found 
to distort the flux enormously, until it 
is far from clear how the iift is 
generated: (Clearly, a good engineer 
must know how to use analogy ahd 
when to stop!) let it suffice, at this 
stage, .to say that the plate is lifted, 
bUt·is laterally unstable. 

If a conducting cylinder, which is 
free to rotate on its axis, is held above 
the open-sided motor with the 
secondary sheet removed (as seen at 
Fig. 5(b) it rotates ir\ the direction 
shown, suggesting that the magnetic 
flux behaves 1ike a river of water 

. flowing beneath· and just touching the 
cylinder. If, however, we place the 
clyinder right in the 'river' so that it 
rests on the river bed, .as at Fig. 5(c), 

we might expect that · because all 
forces on the cylinder are to the right, 
and the point of contact is at rest, the 
cylinder must roll to the right. It is 
inconceivable that such a cylinder 
would roll upstream in water. 

But in the linear·motor it does! So 
does a split washer which has no 
electric circuit. A wire paper-clip 
unwrapped and re-rolled around the.· 
pencil .to :form a helix will spin just 
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Fig. 5: Phenomena associated with the flux pattern from an 
open-sided motor:- · 
(a) A conducting sheet experiences a lifting force in addition 
to one of propulsion. · 
(b} A copper cylinder held and pivoted above the motor 
surface spins in the direction shown. 
(c} A copper cylinder in contact with the surface of the 
motor rolls 'upstream' in the travelling field. · 
-fd) Oppbsite rotation ofa short steel rod (Af and a long steel 
rod (BJ resting on the motor pole face. 

.. · . ALUMINIUM 
t .·· .. ··~LATE 

~~~···.· 

/ 

Fig. 6: Cross-section through a cyllndrlcal levitator capable 
of supporting a conducting disc of the size shown. 

Fig. 7: Cross-section through a iiquidmetal levitator using 
water-coo/a~ tubes as pri1718rY windings. 

Fig. 8: Plan view of a concen.tric coil levitator with coils 
elongated to float rectangular sheets With neutral equllibrfum 
in one horizontal axis. . 

~~~~~~~ 

~~~~~~~. 
I . ; 

Fig. 9: Rearrangement of the coils shown in Fig. 8 produces 
the same basic system and the same result. . 
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''like the.copper cylinder in Fig. 5(b). 
However, ,it is not the purpose of this 
article to 'explain' these phenomena; 
they were part of the' evidence from 
experiments which led me into a 
three-dimensional line of thinking. 

So far; we have bent the flux only in 
tw o·-d imensional planes. My 
introduction to the .third dimension 
came through the experiment shown 
at Fig: 5(d). A short steel rod rolls 
'upstream' because steel is a conductor 
of electricity, just as is copper. But a 
long rod of the same diameter and 
material - a rod which is longer than 
the ·motor is wide - rolls very 

·positively downstrea.m! The 
explanation of this phenomenon took 
several months, until it was realised 
that in this instance the important flux 
was that which proceeded laterally and 
induced circumferential currents in the 
tod. The third dimension had made its 
presence felt at last. 
Within a year of that explanation we 

were building 'transverse flux 
machines' (TFM) in which the whole 
of the working flux was conducted in 
lateral paths. 
LEVITATION PUZZLES 

Turning now to the other 'working 
edge' of the jig-saw puzzle - that is 
the . levitation - the double:coil, 
circular plate levitator .as shown in 

· ~ross·section at Fig. 6, having 
com pletety cylindrical symmetry 
'about a vertical axis, was known as far 
back as 1939. Levitation of liquid 
metals using high-frequency currents· 
{in the order of 10-50 kHz) was also 
much discussed in the 1950s, a typical 

. coil. 'systE!m being shown in 
cross-section at Fig. 7. Again the 
geometry was cylindrical, for man 
seems reluctant to .abandon circles, 
J:1venwhen an alternative is demanded! 
However, by 1960 the circular coil 
arrangement of Fig .. 6 ~ad been 
extended in one dimension to enable 
rectangular conducting sheets to be 
supported and (seen later to be of 
greater importance) to enable them to 
have one neutral axis along which they 
could be' moved without any 
electromagnetic retard at ion. 

Figure 8 shows a plane view of such a 
levitator in which the aluminium plate 
A is capable of unrestrained motion in 
the axis indicated by the arrows. It 
was further discovered that, unlike the 
circular pleite devices in which the two 
primary coils required different 
numbers of ampere-turns (AT) from 
each other and a phase lag of 

sheet and the~efor~ from a suspension 
stab ii ity point of view the syst~m is 
unaltered if the two coils are replaced 
by two .. narrower · coils arranged 
non·concehtrically, as shown at Fig. 9. 
This allows different widths of plate to 
be levitated on different occasions 
without rewinding the coils. 

In 1966 · the . .principles of the 
air-cushion . vehicle <ind the linear 
induction motor were ·combined by 
the launching of Tracked Hovercraft 
Ltd. (THL) ~ an ill·fated meirriage of 
electr'omeignetism and aerodynamics so 
far as Britain was concerned, as events 
in 1973 were to demonstrate. Earlier 
than 1966, Monsieur Bertin had · 
demonstrated in France the possibility 
of an all-aerodynamic system using 
air-cushion support and lateral 
guidance and airscrew propulsion 
(later to . be replaced by rocket 
propulsion). · · 

When between 1960 and 1970 the 
world awoke to tha need for a reliable 
h igh·speed ground transport system, 
all but M. Bertin opted for linear 
motor propulsion, Cilthough with a 
variety of Hft and . guidance 
mechanisms of which an air-cushion 
system was only one possible option. 

A method With -the obvious 
advantage ·of requiring no power for 
lift was to use a permanent·magnet 
array on the vehicle .repelling a 
track-mounted system of similar 
magnets. Much was claimed for the use 
of new magnetic materials 'in such a 
system and it was some time before 
the basic properties of permanent 
magnets were seen to make them 
commercially unacceptable. First, 
beca!Jse an arrangement of permanent 
magnets can .never be self-stabilising, 
some additional stabilising equipment 
would be required on both vehicle and 
track. Secondly, anyone who designs a 

· repulsive magnetic system invites the 
use . of very constricted magnetic 
circuits, where only low effective-flux 
densities can be achieved without 
enormous quantities of permanent 
magnet material. Thirdly, and perhaps 
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worst of all, the system is not 
electromagnetic in that there is no 
current generated in track or vehicle, 
and is therefore not entitled to the 
benefit of the 'bigger-the-better' rule 
·pertaining 'to electromagnetic systems, 
but rather the reverse. It is an irony of 
nature that small magn'etic things work 
'Splendidly and only when you have 
spent your money on a big version do 
you find that you have wasted it! 

SERIOUS PROPOSAL 
A much more serious proposal, 

however, was to use electromagnets -
whose strength could therefore exceed 
that of permanent magnets and yet be 
controlled - to attract rather· than to 
repel, thereby employing good 
magnetic circuits instead of inherently 

. poor ones. 
The system is a ·simple piece of 

. control technology. The track carries a . 
pair of strips of steel, preferably on an 
'under surface' · (although ve·rtical 
surfaces are possible, using . the 
less-effective shearing forces rather 
than the .attracting). The 
electrpmagn et system is fastened to 
the vehicle and positioned under the 
strips so ·as to attempt to lift the 
vehicle until the magnets make contact · 
with the strips. Before final contact 
occurs, a detecting device """ for 
example a light·beam and 
photoelectric cell - indicates that the 
magnets are within x millimetres. of 
the strips and sends signals to an 
amplifier, whose output feeds the 
e l.ectromagnet,. ·to control their 

· position at a distance x from the strip. 
The same system can then be used for 
lateral guidance. 

This removes two of the 
disadvantages of the 
.permanent-magnet system. It is stable 
and has a good magnetic circuit, but 
cannot be scaled up indefinitely 
without penalty, the most probable 
aspect of which will be seen in the cost 
of.track maintenance. 

The maximum lifting force per unit · 
.. area of poleface from·a magnet is fixed 

D 

PLAN 
VIEW 

CURRENT 
DISTRIBUTION 
IN SHEET 

. approximately 30° on the inner coil 
current, the two coils of the system 
shown at Fig. 8 could each have the 
same AT and be connected in series 
with opposite' ~ense as shown. It was 
then real.ised '>that for a very long 
primary system the ends of the coils 

·were not .~tectable-llytfie-secon,dary 
Fig. 10: Flux distribution from'an induced electromotive force due to a large rectangular 
coil moving over a conducting sheet. 
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by pea'k flux density and therefore the 
total lift can only increase as the 
square of length. But vehicle weight 
tends to increase with the cube of 
linear dimension and therefore a 
vehicle scaled up by a factor ot two 
requires eight times as much lifting 
force and .·therefore eight times the 
magnet pole area. Even if the 
mechanical clearance remains the same· 
for the larger vehicle, the .. same 
magnetic length will be needed to 
produce the same flux density. The 
magnets will therefore be eight times 
as heavy bl.It occupy twice the relative 

·track area compared with the vehicle 
track coverage, in relation to the same 
ratio for the smaller vehicle. If, 
however, a greater mechanical· 
. clearance is required for the larger 
vehicle, magnet volume will increase 
more rapidly than vehicle volume, as 
the siie increases, and this is a much 
more ·serious limitation than pole area. 
· Prot~gdnists · of . the amplifier-fed 
electr6mabnetic suspension system, 
often knbwn as 'mag-lev' (confusingly, 
for the · ~iime name is used for 
cryogenii: levitation systems)' claim 
that Weight support can be .obtained 

. for such low power input as l watt/kg. 
No cine can doubt this, for a 
crane-lnagnet lifting scrap-iron in a 
break~r's yard can lift 3 tons of metal 
for a total input of 80 watts (= 0.027 
watts/kg). However, this figure has 
virtual

1

ly no relation either to the size 
of amplifier needed or to the power it 
must handle. The amplifier is present 
in the system to correct disturbances . 

' 

[[JJ 

in supi:>orted. height or in lateral 
displacement (a second amplifier being 
required for the latter axis). If the 
steel grip in the track is inaccurate to 

· the extent of 1 mm of height per 
metre of track, a 50-ton · vehicle 
requires 11 watts/kg to correct such a 

.disturbance When travelling at 450 
km/h (a total of over 0.5/MW of 
'handled' power). The lateral guidance 
and roll stability. may suffer even 

. greater disturbances if a gust of wind, 
acting on the whole vehicle-side area, 
is timed by ill fortune in unison with a 
I ateral track inaccuracy. 'Track 
maintenance will present real problems 
in th is respect. · 

The alternative 'mag-lev' system uses 
a large air-cored superconducting 
magnet which has the advantage of 
being capable of producing .fll.Jx 
densities in the order of 7 tesla, which 

· cannot be matched by any other type 
of electromagnet. When such a magnet 
is drapped over a conducting plate it 
induces currents in the latter which, 
being of opposite sense; repel the 
magnet that produced them; so lift is· 
obtained by such an inductive system. 

. The penalties are incurred, of course; 
in the costs of the cryogenic coil, of 
maintaining it at low temperature (a 
liquid helium supply); and of the 
aluminium track sheet. It can be 
argued of course that the latter is 
needed for linear motor propulsion . 
anyway, but · whether the same 
thickness will 'match' - that is suit~ 
both requirements is a subject which 
so far has not advanced beyond 

(al 

(bl .. 

speculation. A simple coil-and-sheet 
arrangement is not laterally stable and 
as with feedback amplifier systems 
must be repeated in a second axis, so 
that the track is not a sheet but a 
'channel' of conductor 

FLUX EFFECTS 
Figure 10 shows the effect of the 

plate currents on the-flux produced by 
a simple rectangular cryogenic coil at 
speed. Flux can redistribute itself over 

. the surface of a· direct-current 
electromagnet of any kind without 
changing the line-linkages and 
therefore without inducing 
electromotive forces. The resulting 
plate currents are therefore virtually 
confined to the back edge 'of the . 
magnet, and their effective 'pole-pitch' 
(to use .induction-motor parlance) is 
relatively sm.all. ,1 Small pole pitches 
mean low 'goodness factors', which is· 
why the cryogenic lift system requires 
large thicknesses of sheet to 
compensate for lack of pole pitch 
dimension. · 

Flux-shifting can be avoided by the 
use of more elaborate coils, such as the 
concentric system shown at Fig. 11. 
But cryogenic technology has not yet 
reached this level Of sophistication; 
when it does, it will enable secondary 
currents to be distributed in long pole 
pitches as shown - resulting in high · 
'goodness factors' and lots of lift with 
thin track sheets. However, there will 
then also be lots of drag! The system is 
now seen to be an induction motor in 
reverse, having a pole pitch and .flux 

Fig. 11:.A more elaborate air'<:ored coil intended to 
distribute flux and Induced electromotive force more . 
effectively. 
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·Fig. 12: Speed-drag curve bf a superconducting 
levitating magnet. · 

(di 

Fig. f 3: Developing topology of the magnetic' rive;:' 
.(a) Cross-$ection through the levitator shown at Fig. s: 
;{b) Removal of the outer teeth and associated core. 
(c) Repositioning of the return sides of the coil makes the ' 
plate unstable. . 
fd) Reconnection uf one coil relffores stability. 
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density appropriate to a 400 km/h 
linear motor at rest, and its speed-drag 
characteristic is of the form shown at 
Fig .. 12. 

Now such a system is basically an 
inductive system, as is the one shown 
at Fig. 9. In 1972 an international 
exhibition ('Transpo 72') was held at 
Dulles, near Washington, United States 
of America, where TH L proposed that 
it, along with organisations from other 
countries, should demonstrate a 
working model . of a practical' 
high-speed system. Knowing of the 
public's ·concern about noise and 
environmental pollution, we decided 
that the British exhibit should if 
possible be all-electromagnetic. It was 
realised however, that such systems 
were more difficult to make 
successfully as they were scaled down, 

·so it was proposed to invert the linear 
motor propulsion system - putting 
the primary on the track -' and to 
·switch it on in short sections as 
required, allowing each section to coot 
for perhaps 90 percent of the running 
.time. The levitation and guidance 
system already existed (Fig. 9) .and it 
was clearly possible to put the linear 
motor primary between the two 
halves. But the width of the tevitator . 
overall was 425 cm on the 9 m run to 
which the exhibit was restricted, a 
vehicle longer than 90 cm would took 
ridiculous, and to' scale down a 
practical design meant that the .track 
width should be only 10 cm. 

We doubted our ability to design a 
system of that size which could be run 
continuously, lamented the fact that 
no one would believe us if we 'ran it 
for only three seconds every 20 , 
/minutes or told spectators that 'all 

. would come right when it was scaled 
up', and decided to attempt some new 
shapes which might be better, 

'First of all", I agreed with my 
colleague Dr. J.F. Eastham, !we know 
that electromagnetic Jevitation is all a 
matter of edges.' In a cross-section of 
the levitator of Fig. 9 (shown at Fig. 
13(a)) it seemed unlikely that the 
edges of the outer 'tooth' could 
influence the rplate edges. (it being · 
known that the best width of plate for 
lateral stability bisected the centre 
tooth almost exactly). Having -
mentally - removed these teeth, the 
iron beneath the coil outer limbs could 
clearly go also, leaving us with the 
situation shown at Fig. 13(b). 'Now; I 
argued, 'the primary flux links with 
both plate and coil (as shown), and a 
linkage is a linkage however it is 
effected, so it ought to be possible to 
return the lifting currents in the coil 
inner members beneath the steel,' as 
shown at Fig. 13(c). This would 
reduce our 425 cm wide machine to 
20 cm. 

Unfortunately, when we tried-out 

the system it was completely unstable 
laterally~ Then Dr Eastham 
remembered an earlier occasion when 
someone accidentally connected the 
machine showtl at Fig. 8 with one coil 
reversed - which seemed to have a 
little effed on the lift and stability. He 
therefore reconnected the system of 
Fig. 13(c) with· one coil in reverse (as 
in (a)) and at once obtained stability. 
~t this point a manufacturer (Linear 
Motors Ltd) was consulted and this 
firm pointed out the difficulties of. 
manufacturing 9 m of such primary as 
a continuous piece and shipping it to 
Washington. . · 

'Could it not.' asked a TH L 
employee, 'be made in sections and 
coupled together pn site?' I pointed 
out that :there were hundreds of 
strands of wire in each coil and 
100-pin plugs were out of the 
question. But within seconds Dr 
Eastham said, 'Not only could you 
make them in sections, but in very 
short sections each with . its own 
winding, and you could feed the 
windings from successive phases of the 
supply', a concept which eliminated 
the need for a separate driving motor. 
So was the vital missing piece of the 
jig-saw fitted into the pattern. 

The . magnetic river had come to 
light! ' 

·NEW·SEQUENCE 
This single notion was to trigger off a 

whole new sequence of thinking. It led 
ultimately to a system using only a 
single row , of transverse 'Ccore' 
electromagnets, as shown at Fig. 14(a), 
and the 'Transpo 72' demonstration 
was assured of success at only 10 cm 
width. But much more was to follow. 

In May 1972, the date of 'Transpo 
72', we were convinced that our track 
was no more than a scientific toy -
and a very expensive toy1 for it cost 
over 220 watts/kg lifted. All but five 
per cent of the input was lost in heat 

-v B -R 

°'·STABLEIN '<Y ALLAXES 

(a) 

(b) 

. Fig.14. Single 'C-core' magnetic river 
apparatus in cross-section: 
(al Return current beneath the core. 
(b) Return currents led back up each 
_side of poles. 

in the secondary aluminium plate and 
the primary windings, making us 
realise what a poor .system it was when 
regarded purely as a motor. But 
suppose we took one step back in the 
topological chain, to Fig. 14(b), and 

. put 'standard' windings in what is 
effectively just a double row of 'teeth'. 
as shown at Fig.15. Now the currents 
induced in the plate are much better 
utilised . than those in the crude 
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Fig. 15: The magnetic ri~er seen (pole-face· view} as simply a pair of para ff el linear motors; 
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1'Transpo 72' model - so well used, in 
fact, that the machine might 'operate 

D: at a 90 per cent efficiency (if it were 
Ill made large enough). Wliat then > provided the lifting forces? 
- For a few days it appeared as if lift a: and drive ·could not be had 

simultaneously, for we already had 
(.) both calculated and experimental 
- results showing that lift force became 

111
1- zero at quite a high value of slip, as 

shown at Fig. 16. For higher' speeds z the lift was replaced by an attractive 
·"II force which increased rapidly with 
V increase in slip. So who was prepared C to run at.half speed and possibly 45 
Im!!! percent efficiency, just to get lift and 
lllm guidance? 

Ill The final concept came quite 

:c suddenly. In a nor~al rotary indu?tion 
motor, such as might be found m an 

I- ordinary washing machin.e, there are 
two sets of forces actmg on the 
spinning rotor: · 

(1) tangential forces producing the 
rotation as the ·result of interaction 
between airgap flux and rotor current: 

(2) radial forces arising from pure 
magnetic attraction between rotor and 
stator iron. 

The forces in (2) are some 10-20 
times bigger per unit area than those 
of induction described in (1 ). They are 
an embarrassment to the machine 
designer who finds that, if his rotor be 

· pnly a fraction of a millimetre out of 
centre, the radial unbalance of these 
enormous forces bends the shaft. It 
has been the lament of engineers since 
Boucherot (1905) that they cannot 
use these magnetic forces in 
conjunction with continuous motion. 
But if power was associated with them 

. pro rata, the washing machine motor 
could never exceed five per cent 

. efficiency, and we know th is not to be 
so. So long as there is no radial 

movement, there is no mechanical 
power output and no inherent 
requirement for power input. 

Linearise the machine and the fact 
becomes that, for no lateral or vertical 
motion, 'no power loss is necessarily 
incurred. It is necessary only to be 
sufficiently ingenious to know how to 
build vertical and lateral forces into 
the design. Then there remains only 
the problem of how to convert 
attractive force into repulsive force at· 
high speed. . 

In a conventional rotating machine 
the rotor is subject to a radial pull 
which is proportional to the square of 
the flux density and inversely 
proportional to the free space 
permeability. .· .· · . 

this is expressed mathematically as 
follows:-" 

Frp 
B2 . 

=-per unit area. 
2µ0 

where Frp radial pull. 
B = flux density. 
µ0 = free space permeability. 

Few realize .that this formula is 
incomplete because, as primary and 
secondary currents flow in opposing 

. directions, the field coil and the rotor 
repel each other with a force 
proportional to the square of the 
current loading per unit length of 
airgap ·times the free-space 
permeability. 

The formula for this repuls'ive force 
may be expressed as:-'-

where Fr 
J 

µo J2 
F =-

r 2 

radial pull. 
current loading per unit 

length of airgap 
µo == · free space permeability. 

Thus the full formula for attractive 
force between the rotor and stator is 

EM.SO 
The- new improved Audiosound AM100 nul I 
tuner brings to you AM. radio with a clarity 
& definition which is virtually limited by the 

· original studio signal. 

For an interesting demonstration contact:~ 

w 
'-' a: 
0 
u. ... 
u. 
:; 

SPEED 

Fig. 16 IUft force variation with speed 

the difference of the two forces. That 
J2 ..&_ 

2 .. 

In a commercial washing machine 
motor.the repulsive force is only a few 
percent of the radial attractive force 
and hence is usually neglected. 

, But the basic: rule of linear motors 
where airgaps are much .larger than in' 
rotary motors, is to use wide slots and 
narrow teeth so that J is big and B is 
small. Sihce each term ih equation (1) 
involves the square of the variable, 
little re-adjustment of B ,and J is 
necessary before the first term 
becomes but a fraction of the second 
and the equation may be written .in 
terms of the repulsive force thus: 

- . 
(µoJ2 /2-B2 /2µo ). 

Thus by correct design, ttie linear· 
motor may provide lift as well as 
propulsion without extra power input. 
While the world's electrical machine de­
signers argue about whether feedback 
:amplifier magnets or cryogenic coils or 
aircush ions are best for the suspension 
of high-speed vehicles, the sparkling 
jewel'Jies exposed for all to see. We 
.can now.design linear motors to give 
lift and guidance without additional 
equipment and for no additional 
power input 

So what are we waiting for - a 
miracle?· e· 

- ' 

FROMA.M. 
RADIO 

AUDIOSOUND ELECTRONIC SERVICES 
148 Pitt Road, North C/url Curl. 2099 Phone 938~2068 
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'-11JIJ~~E LllJlrl[l lrl ffiE 111·FI '-1Erl~ 
This is. the Hi-Fi Year 20 A.S. Twenty 
years AFTER SANSUI. Twenty years 
after Sansui successfully introduced 
a hi-fi amplifier to .the world markets. 
Twenty years of Sansui achievement. 

·Twenty years of dramatic changes on 
the hi-fi scene. We've seen the 
introduction of the stereo recording ... 
and tour channel equipment ... and 
Sansui has been there, pioneering 
research and development for the ever 
growing international audio market. 

Today Sansui equipment leads the 
field, at home in Japan and overseas. 
Sansui's formidable reputation has 
been built around the performance 
and reliability of the Sansui product. 
With Japan's most dedicated electronic 
engineers at the drawing boards and 
supervising production, .it's not 
surprising. 

Sansui sets world wide standards for 
audio equipment. You're always ahead 
technically when you buy Sansui. And 
you get extraordinary value for money. 
See your Bleakley Gray dealer! 

What's in the Sansui range in the HI-Fi 
Year 20 A.S.? 

0 STEREO AMPLIFIERS 0 FOUR 
CHANNEL AMPLIFIERS AND RECEIVERS 
0 FOUR CHANNEL "ADD ON" UNITS 
O STEREO TUNER/ RECEIVERS 
O SPEAKER SYSTEMS 0 TUNERS . 
0 HEADPHONES 0 TWO AND 
FOUR CHANNEL TAPE DECKS 
O STEREO CASSETTE DECKS 
0 TURNTABLES/SOUND SOURCES 
0 MANY AUDIO ACCESSORIES. 
Sansui equipment is distributed 
throughout Australia by the Bleakley 
Gray Corporation Pty. Limited, a 
Division of Rank Industries Australia 
Pty. Limited. Sales and service 
facilities are nation wide ... and 
Sansui performance is matched only . 
by the enthusiasm of the specialist 
·hi-fi stores ... the men who sell Sansui. 

Sansul equlpm~nt ls manufactured by:- Sansul Electric Co. Ltd., 14·1, 2-chome, 
, Izumi, Suglnaml·ku, Tokyo, Japan. 
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PIONEER CT 5151 
Cass t ecord ·r · 
Moderately priced machine has performa'!ce equal to reel-to-reel recorders 

TWO TR ENDS are clearly emerging in 
cassette recorder development. 

The first of these is for designers to 
produce big and expensive machines 
that - sometimes successfully -
emulate the performance of their 
reel-to-reel counterparts. 

The second trend is towards smaller 
decks - it a much I ower price -
which nevertheless offer the features 
that the great majority of people want 
in a cassette machine. 

Pioneer's CT-5151 reviewed here is in 
·,this second category. It is in many 
respects very similar to the CT-4141, 
reviewed by Electronics Today 
International in February 1973 but 
has a number of changes that have 
significantly improved performance. 

MECHANICAL 
CONSTRUCTION 

The deck is divided intd three main 
areas. At the back there is a sloping 
raised fascia of black plastic. This has a 
satin brushed aluminium inset" -

34 

fortunately finger mark resistant. This 
inset panel contains, from left to tight, 
a three digit tape counter plus reset, a 
tape run bezel in the form of a circular· · 
rotating light yellow during play, and 
illuminated with red during record, 
and two small bezels which 
respectively indicate Dolby selection 
and tape over-recording. To the right 
of these bezels are two fairly small 
V-U meters. 

Immediately below the V-U meters 
are a row of push buttons of which the 

· one on the extreme left is a skip 
, button. This operates electronically, 

disconnecting · the regulated motor 
drive to increase play speed. The· skip 
button is only effective in the play 
mode and allows the tape to run at 
twice the normal speed· with the 
playback head engaged. This facility 
makes it possible to find a passage in 
the middle of a . tape without the 
inconvenience- of having to stop and 
revert between play and fast rewind to 
find the exact point on the tape that 

you are looking for. The facility could 
,also . be quite handy for d_ictation 
purposes. 

Next to the skip contrdl is a memory 
on"off switch which, on rewind, 
returns the tape to the 999 position 
indicated by the three digit counter. 
To the right of the memory switclJ are 
four black push buttons for Dolby 
noise reduction 'on-off, separate bias 
and equaliser selectors for normal or 
chromium dioxide tape, and at the 
extreme end a limiter on-off switch 
whose function it · is to prevent 
overmodulation of the recorded signal. 

The largest section of the recbrder 
deck lies in .front of these· controls, 
and consists of two sections. To the 
left,· is a large cassette well with clear 
plastic cover. This is one of the best 
that we have encountered, in that it 
facilitates instantaneous and positive 
identification of the cassette. · 

The pause button, ·unlike most 
others, is not a lever switch but a 
polished · aluminium button. This 
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Recommended retail price ~ less 
than $350 . 

. facilitates identification and, in 
keeping with the latest trends, offers 
two levels of operation - pause at the 
intermediate level, and a lock-pause 
mode when fully depressed. 

Slider controls are provided for 
record level and playback level. 

Two standard tip and ring sockets are 
provided for high impedance 
microphones, together with· a socket 
for eight-ohm headphones. 

RCA-type coaxial type sockets are 
provided for line input and line 
output, and one DIN socket for record · 
playback. 

The case of the unit is a composite of 
veneered wood and pfastic. -

USING THE MACHINE 
Operation of this unit is simple and 

straightforward. The designers have 
overcome many of the pitfalls of 
previous cassette decks through the 
use of a number of simple design 

" features. The first of these is that the 
drive system uses a de motor. This 
overcomes the need for interchangable 
pulleys to .cater for 50 Hz or -00 Hz 
line frequency operation. The second 
is an improvement in heads and their 
configuration in order to extend the 
frequency response beyond that of the 
previbus CT-4141 deck. Now, the 
performance is so good, that, with 
normal gamma ferric oxide cassettes, 
performance is equal to that 
previously achieved with chromium 
dioxide tapes. With chromium dioxide' 
tapes performance is almost 
comparable with reel to reel machines. 
We tried a number of cassettes of 

various brands in the machine and 
found that, provided the controls are 
set as recommended in the excellent 
16 page handbook, the frequency 
response is more than acceptable for 
most discerning users. 

Unlike the CT-4141 where we found 
it necessary to optimise the 
performance for various tapes, the CT 
5151's frequency .response was quite 
good enough (on most brands of tape) 
.not to require this form of 
optimisation. 

In keeping with the CT-4141, 
Pioneer have again provided a limiter 
switch with a relatively sharp transfer 
characteristic which clips the signal 
quite effectively, at +2.5 dB. When 

this limiter circuit is not used the peak 
overl9ad light comes on, at +3 dB, to 
indicate overmodulation. The use of 
the limiter, as well as reducing 
overmodulation, significantly reduces 
second and third order harmonic 
distortion - the most unpleasant 
feature of overmodulation (or 

. excessive recording levels). · 

It is interesting to note that the 
overall shape of the frequency 
response curve obtained .with the 
CT-5151 is very similar jrl the low 
frequency region to that provided by 
the CT-4141 previously tested, but the 
mid-frequency linearity and high 
frequency response particularly with 
the gamma ferric oxide tapes, are ) 
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The drop out shown on the top graph (0 VU) was due to a charactetistic of the .test tape 
used - not the recorder. 
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BD2000A 
A manual player of simple trouble­
free design, featuring: 

• 4 pole synchronous motor. 
1 • 30 cm aluminium die cast platter 

weighing 1.2 kg. 
• 0.1 % wow and flutter or less. 
• Fitted with MC 1 O magnetic 

cartridge with 0.7 mil diamond 
. stylus. . . 

• Overall dimensions: 
460 mm {W) x 357 mm (D) x 
185 mm (H). 

Price $139 

BD,6000 
A man'ual ,player for the connoisseur 
with advanced tone'Srm design and 
extremely low rumble. Perfect for 
4 channel.· 

•. completely isolated 4 pole 
synchronous motor. . 

• Less than .07% wow and flutter. 
• Full anti skatihg compensation. 
• Fully sprung suspension. 
• Fitted with MC 20 cartridge with 

frequency range to 40 KHz. 
• Stylus cleaner. 
• Overall dimensions: 

500 mm (W) x 405 mm (D) x 
190 mm· (H). ' 

Price $199 

Years 
Guarantee· 

BA600 
A 'fully automatic design with a . 
simplified mechanism for maximum 
reliability, featuring: 

• Belt driven 30 cm platter weighing 
1.2.kg. ' 

• Four pole synchronous motor. 
•Less than 0.1% wow and flutter. 
• Static balance tone arm with anti 

skating· compensation. 
• Fully automatic and manual . 

operation. 
• Fitted with MC 8 magnetic 

cartridge. 
• Overall dimensions: . 

460 mm (W) x 357 mm (D) x 
185 mm (H). 

Price $169 

Sole Australian Distributors & Importers JERVIS AUSTRALIA PTY. L1D. P.O. B.ox 6, Brookvale, N.S.W. 2100, Telephone S39 2922 
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substantially improved. 
The performance achieved · with 

chromium dioxide is remarkably flat, 
·and a credit to the machine. This 
improvement is a result of the record 
bias, as well as the record equalisation, 
now being switchable for chromium 

· dioxide and gamma ferric oxide tapes. 
The previous lack of .this facility was . 
our main criticism of the CT -4141. Its 
rectification is the single most 
important improvement in the 
CT-5151. 

Wow and flutter was .found to be 
0.08% (weighted) at the beginning of 
the cassette and 0.055% in the middle. 
This performance is exemplary. 

· In most other respects the 
performance. of the new machine is 
very similar to that of the CT-4141 - . 
our measured results are tabulated in 

' the performance chart. 
The· ·CT-5151 is a most worthy 

successor to the CT-4141. It has 
performance comparable with a 
number ·bf much more expensiv!! 
machines. 

It is a remarkable indication of the 
. almost breathtaking speed of cassette 
recorder development, that th is 

· moderately priced machine has an 
overall performance that equals most 
good reel-to-reel machines. 

And that is a statement we could not 
have made of any cassette machines 
until a few months ago. e 

MIC~OWAVE HEATING AND TESTING EQUIPrt1ENT 
We· manufacture the Swedish Husqvarna microwave 
ovens for domestic catering and industrial processes. . 

Agents for Holaday Industries microwave survey and 
monitoring ,equipment for the serviceman and research 
worker. · 

FEATURES: 
(1) Easy to use and read 
(2) Rugged, virtually Immune to burnout. Maximum power 
density 1.5 w/cm2 

1
3) Measurement Independent of field polarization 41 Utilizes two easily replaceable 9V transistor radio batteries 
5 Replaceable probe spacer cones . 

('1 Attractive carrying case · , 

Model HI 1500 $275.00 
Model HI 1700 $975.00 
PROMPT Delivery 

Microwave Heating Pilot 
Plant for:' · fodustrial 
Plant and Development 
Work also available. 

PROMPT DELIVERY 

·specifications: 
(1) Calibrated at 2450 MHz for use in the· 

. l.S.M. B11nd. . . . 
(2) Three ranges provided: 0-2, 

0-10, and 0-100 mw/cm2, 

each calibrated at midpoint. 
(3) Accuracy ± 1 db 

· (4) Time responses (0 to 90% of 
final value for a step input) 

· Fast - 1 second 
Slow - 3 seconds 

(5) Temperature compensated 

(6) Cardinal point calibration 
chart provided with 
each meter 

(7) Estimated battery life 
of 1 year 

(8) Instrument package . 
dimensions: 2Y2" x 3Y2'' x 6" 

(9) Probe length: 12" 

Supaspede Microwave oven Mfg. Co.,Pty.· Ltd. 
41 Glenvale Crescent, Mulgrave 3170 Phone: 560 1468 · ,....... _________________________ _...,. __ . 



On May 1 George Brown commence operations 
as authorised Fairchild distributors for Victoria. 

Theyjoin Warburton Franki in servicing this 
. area. 

· From May 1 they're the people to see for prices 
and data on the Fairchild range. They're situated at 
93 Sackville Street, Collingwood, phone 4193986 

Transistors in plastic and metal can. General 
purpose amps. Low noise. High speed switches. FET's. 
Power transistors. 

Integrated circu'its. In ceramic, metal· can and 
plastic. . . 

Li nears. Operational ar'nplifiers.Voltage 
regulators. Line drivers. Comparators. T.V. and 
audio circuits. 

Digital. 7 400 and 9300 TTL. DTL and Memory, 
MOS, ECL and Schottky.' · 

Diodes. In D035 microglass. Small signal. 
. High conductance. High speed diodes and zeners. 
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· ·Microwave and Opto. Light emitting diodes. 
Phototransistors. Displays. Optical couplers. 

Nationwide Authorised Fairchild Distributors . 
South Australia. Warburton Franki (Adel) Pty. · · 

Ltd., 356 7333. Gerard & Goodman Pty. Ltd., 223 2222. 
. . . N.S.W. George Brown & Co. Pty. Ltd., 5195855 

Warburton Franki Industries (Syd) Pty. Ltd., 648171 L 
. . Queensland. Warburton Franki (Bne) Pty. Ltd., 

527255. " •, 
A.C.T. George Brown & Co. Pty.Ud., 950455. 
W.A. Warburton Franki, 618688. 

. ... ·· Victoria. Warburton Franki (Melb) Pty. Ltd., 
690151. George Browh & Cb. Pty. Ltd., 4193986. 

And in N.Z:. Tee Vee Radio Limited, Auckland, 
763064, Wellington,60523, Christchurch, 67748, 
Dunedin, 88028. · 

FAIRCHILD 
AUSTRALIA PTY. ·LTD . 

• 
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The.•Acid.•TeSt~······ 

'\H f . ''0 I . . . ey. · . · a\8 ax ... 
Watch our r . . ·. I'm ucing a 
Th~ n~OO f ()Js right,, MEMOREX 
. over mro 1h~ red! , ·. Cassolti' 

·M· · ··e· ·M·.· ·· ·· o··· ·.······.· · · · ... /1····· .. :/:;: •. · ·;~. / 
. . ·. . .·· · ... ·· ·•.. .··.. .. ,· .i . ·. : •· ; . 

. ·.. . . ·.·. . . . ... . ·.·.· •... · .. 0. . ·. . . .... ·.• ...... :·· .. :· .. · .. ··~ 

. THE UN01stO'RTEat . 
- ., ' , " . ' "~ ' 

. . 
For the very first time you can 

. forget about overload distortion 
· when you record. Just use 
'Memorex' the Undistorter . 

. Nohiss, no distortion, no hassle, 
·just beautiful clean clear ·sound. 
And Mem·orex costs only cents 
more than the cheapies. 
You'll never.know how good 
your recorder· is until you try 
'Memorex' tape. ·· . 

266 Hay Street, Subiaco, Western Australia 6008. 

N.S.W. LINEAR SOUND P/l A.C.T. HOMECRAFTS 
$39 Pacific H ighWay. Petri a Street. 
Chatawood .. 111.s.w; 2067. Canberra, A.C.T. 2600. 

r . 
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. Plessey knife and fOrk 
.. . . connectors .... ,. . I 

economical ... rugged ... versatile 
Knife and fbrl< contact units 
ACTUAL SIZE . 

These economical multi-circuWcbnnectors 
are reliability proven and .of exceptionally 
rugged construction ... they are available 

·in standard 20, 40 and 80 way sizes. 
Connector frames are of pressed steel 
finished in passivated zinc .and house 
either 1, 2 or 4 sets of A.B.S. Green 
moulded modules (illustrated) each of 
which accommodates twenty knife or fork 
terminal assemblies. 
The modular constructior'r of these 
connectors makes them an extremely 
versa ti le means of quickly effecting multi­
ci rcuit linkage ... Plessey offers these 

Melb.: Zephyr Products 
Pty. Ltd. 56 7231 . 
Adel.: K: 0. Flsher & Co. 223 6294 . 
Perth: H.J. McQuillan 
Pty. Ltd. 68 7111 . . . 
N.Z.: Henderson (N.Z.) 6 4189 

modular contact units ~s a separate it~m 
· and any number of such. may be arranged 
· and housed to suit the customer's own · 

alternative housing design requirements. 
Plessey knife and fork connectors were 
originally designed for use- in crossbar . 
telephone switching equipment and there-_ 
fore meet the highest quality standards as 
demanded by Post Office specifications. . . 

Connectors and rrlodular contact units .are 
available ex-stock. Comprehensive · 
literature is available on requestto the 
Professional Components Division. 

P.LESSEYe 
Plessey Ducon Pty. Limited . 
Box 2 PO VillawoOd NSW 2183 
Telephone 72 0133 Telex 20384 
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The PEAK BD-2000U stereo record player is 
equipped with a heavy cast aluminium turntable, 
30 cm dia, which is belt driven and dynamically 
balanced for utmost resilience and lowest wow 
and flutter levels. · Both 45 and 331

/3 RPM. 
speeds are readily obtained by operating a switch 
on the top panel. 
Normally fitted with the PEAK MC-7 magnetic 
cartridge for widest frequency response and 
fidelity. 
Available with or without the matching base/ 
cover set illustrated. 

&.COPTYIJD 

ADELAIDE 
BRIS8ANE 
HOBART 
MELBOURNE 
PERTH 
SYDNEY 

A Member of the 
Hecla Rowe Group 

ELECTRONICS TODAY INTERNATIONAL.-. MAY 1974 

FULL FIDELITY 
·soUND 

PEAK Speaker Systems with their matched sets of tweeters, mid range · · 
speakers and woofers, their simple but elegant cabinet design, and their 
crisp pure sound offer maximum performance and long. lasting enjoy­
ment from your stereo system. 
Choose from the small book shelf NS-90 through the NSW250S and 
NSW-350 models to the superb NSW-550 deluxe with a power rating of 
70 Watts and frequency unit response 25-20000 Hz. 

The PEAK KA-400 Stereo Amplifier has a· full 20/20 Watt RMS 
power rating and freqllency response 20 to 20k Hz. All wanted 
controls are incorporated with ultra-modern push button switching 
on .main parameters. Spring loaded speaker switches enable quick 
connection of the two pairs of speakers which can be connected to 
this amplifier. Jet black facia with oiled walnut cabinet give this 
unit a most attractive appearance to complement its fine 
performance. 
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ELECTRONIC 
WINDOW CLEANER 
How do you wash a glass roof, canted at 150, too fragile to walk, 

on, and several hundred square metres in area? 

SYDNEY's Opera House, despite some 
regrettable ·compromises in design and 
execution, has been acclaimed as one 
of the most incredible architectural 
achievements of our times. 

As with most major projects of this 
type, innumerable problems arose 
during construction - and some 
extraordinarily ingenious techniques 
were devised for their solutions. 

Jypical of such problems was this: 
How do you wash the glass roof -
canted as it is at the curious angle of 
150, too fragile for a man to walk on, 
and some hundreds of square metres in 
area? 

Initially, it was planned to use a 
winch-operated buggy which wou Id 
run up and down the roof on rubber 
tyres. However final stress analysis 

revealed that the glass roof was 
insufficiently strong to carry such ·a 
load. 

Various dther methods , were 
considered before, finally , it was 
decided io use a small self-propelled 
cleaning vehicle, specifications of 
which were to be as follows: 

All-up weight~ 43 kg· 
Brush span - 1 metre 
Propulsion - pneumatic 
Speed-10 metres/minute. 
Work commenced on the first 

prototype in September, 1972. 
Problems soon mounted. The first of 

these was the bulk of the trailing hoses 
and control cables. In order tb 
minimise the cost and complication, as 
well as the Weight of_ these cables, 
radio control of the vehicle was 
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considered. Silvertone Electronic$ 
were called in to provide a suitable 
radio control link, and assist in the 
electrical installation of all the control 
solenoids and switches. 
·Work progressed swiftly and the · 
actual site testing commenced in 
March 1973. From here on, problems 

·compounded! 
The wet, slippery glass roof, canted 

at even a moderate 150, caused serious 
traction problems .. The first vehicle 
was fitted with four large rubber· tyred 
wheels, which slipped and slid all over 
the wet glass. One of the major causes 
of sliding was the weight of the water 
and air hoses, pulling the back wheels 
sideways, particularly when the vehlcle 
was out in the middle of the roof with 
a long length of hose trailing, The use 
of radio control, by eliminating the 
need for control cables, reduced the 
magnitude of this problem. 

The radio link worked well, 
considering the number of electronic 
devices in use on the Opera House site. 
No serious cases of interference were 
encountered, and the advantages of 
the use of radio control were 
demonstrated time and. again, 
particularly in the freedom of 
movement of the operator .. 

The traction problem however, 
betame more serious with each passing 
week. The little tractor was modified 
virtually daily, and at one time, the 
whole floor of . the workshop was 
covered . with wheels. Wheels with 
rubber tyres, plastic tyres, tyres with 
suction caps, slick tyres, rough tyres, 
skinny tyres and fat tyres. All to no 
avail. In desperation more wheels 
were added and finally even more 
weight. Nothing seemed to work: The 
sight of the 40 kg tractor sliding 
sideways out of control, heading for 
the harbour became a disconcerting, 
and all too familiar sight! 

The successful solution came from 
the design engineer's son who pointed 
out that dragging a wet chamois cloth 

. across a wet car was hard work ... 
The tractor was modified once niore, 

and fitted with nylon caterpillar treads 
clad in chamois leather. The results 
were startling effective. Traction was 
excellent.· Successful cleaning 



' demonstrations resulted in an order 
for three tractors, (one for each roof 
and one spare) thus successfully 
completing a remarkably farsighted 
and difficult project. They are now 
under construction and wilJ no doubt 
become a familiar sight to Sydney's 
ferry travellers when they come into 
use in June this year. 

The crawlers are powered · by 
compressed air motors supplied by 
four separate compressors built onto 
the Opera House equipment bays.· 

· Outlets for air and water are available 
on the left and right wing of each 
foyer. The tractor cleans to the 
halfway point, and is moved across·to 
the 'other wing to complete the last 
half of the roof. 

Whilst the trailing hoses are a 
nuisance, weight and size 

·considerations precluded a completely 
self- contained vehicle, however the 
final results achieved were more than 
satisfactory, despite the trailing cables. 
The prototype radio control link 
provided by "Silvertone Electronics" 
is basically a model aircraft control 
system especially . modified to relay 
operation, in order to mate, with the 
solenoid-operated air valves. The first 
unit now under development is a five 
channel pulse-position modulation 
system,· controlling the four steering 
solenoids and a master failsafe 
solenoid. The latter is de-energised 
upon loss of radio contact or battery 
power to the receiver, thus placing the 

1 crawler into a failsafe mode. 

The prototype radio system operated 
on 26.960 MHz with 900 mW into the 
PA of the transmitter. No kiss of 
control was evident, even when used 
on site with the 27 MHz paging system 
in. operation. . 

Steering is achieved by the standard 
tracked vehicle method, of 
independent control over forward a~d 
reverse movement of each track. 

The failsafe circuit simply shuts off 
the air ·supply to the main drive, 
motors, thus pteventing the vehicle 
from moving. The failsafe solenoid is 
.held open by a missing pulse detector. 
Should the failsafe pulse disappear, or 
battery power be lost, the solenoid 
closes immediately. Forward speed is 
fixed at approximately 30 cm/second 
hence no speed control is required. 

As anything up to three units may be 
. used simultaneously. each transmitter 

is tuned to a different carrier 
frequency. A spacing of 15 kHz is 
adequate for safe operation, allowing 

· up to .22 units operating 
simultaneously in the existing 
industrial control band, on any one 
site. 

The .use of P.P.M. results in a very 
flexible R/C link, capable ' of 
simultaneous, and independent control, 

Here, the radio-controlled 
tractor is traversing one 
of the ribs used to 
support the massive 
glass sections: 

of up . to 50 separate command 
functions. 

These may be either switched or 
proportional output type command.s. 

· 'The two types can also be mixed, 
resulting in a system, utilizing both 
switched and proportional output 
functions, however because the tractor 
moves very slowly, proportional 
control has not been used. 

I System resolution is better than. ±Y,O 
for a typical closed loop feedback 

. servo of approximately 8 kg static 
thrust. • 

·Our thanks to Quick-Steel Engineering 
Pty. Ltd. and Silvertone Electronics for 
their assistance in the compilation of this 
article. 

The tractor is driven by compressed air motors controlled by pneumatic air valves via the 
radio link. A further air motor drives the cleaning roller - mounted on the front of the 
device. 
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INTERNATIONAL ELECTRONICS UNLIMITED. 

7•00 $ .2S 7••7 $1.•S 7'123 $1.1'5 
7•01 .2S 7••8 1.SO 7•12S .69 
7•02 .2S ' J•SO .29 7'126 .9S 
7•03 .2S 7•S1 .32 741'1 1.25 
7404 .29 7•S3 .32 74145 1.25 
7•0S .27 7•5• ..is 7•1SO 1.2S 
7406 .SS 7•SS .32 7•1SI 1.05 
7•07 .53 7•60 .30 741S3 1.4S 
7•08 .29 7•61 .30 1•1s• l.7S 
7•09 .29 7464 . •s J•ISS 1.35 
7•10 .25 7•65 .•S '7•156 I.SO 

7•11 .3S 1•10 .so 7•157 1.SO 
7• 3 .9S 7•72 .•s 7•161 l.6S 
7•1S .so 7•73 .SS 1'163 1.80 
7'16 .so 7•7• .5S 7•164 2.9S 
7•17. .so 7•7S .9S 7•165 . 2.95 
7•20 .2S 7•76 .5S 7•166 l.9S 
7•21 .32 7•78 .89 7•173 1.95 
7•22 .32 7•83 1.2S 7'175 1.9S 
7•23 '.37 7•85 1.20 7'176 .9S 
7•2S .39 7•86 .SS 1•111 .95 
7•26 .3S 7•89 3.2S 74180 1.15 
7•27 •• 39 7•90 1.2S 7'181 •.25 
7'30 .2S 7491 1.40 7'182 1.10 

'7'32 .30 7•92 1.0S 7'190 1.65 
7437. .so 7•93 1.0S 7'192 1.65 
7•38 .SS 749 .. 1.10 7•193 1.65 

·7••o .2S 7•9S I.OS 7•19• 1.65 , ... l.2S 7•96 I.OS 74195 1.IS 
7 .. 2 1.lS 7•100 l.6S 74196 1.35 
74•3 1.2S 7'105 .SS 7'197 us 

.1 ... 1.30 74107 .5S 74198 2.SO 
1 .. s t.2S 1•121 .65 7•199 • 2.SO 
7••6 1.4S 74122 .55 
litwPowerm 
7'LOO $ .. •o 74L51 $ .40 7•l90 $1.75 
7'L02 .40 . 7•LS5 .60 74L91 I.SO 
7•L03 .40 7•l71 .60 74L93 1.7S 
7•L04 .40 7•L72 .60 74L9S l.7S 
'7•L06 .40 7•L73 .80 74L164 2.9S 
74ll0 .40 74l7• '.so 74ll65 2.9S 
74L20 .40 7•l78 :so 85L52 2.9S 
7•L30 .40 74l85 1.25 86L75 2.9S 
74L42 1.7S 7•l86 .9S 

Mith s,.... m 
74H $ .40 74H21 $ .47 7•H60 $ '.•5 
7•H01 .40 74H22 .. 7 7•H61 .. s 
7•H02 .~o 7•H30 .40 7•H62 .•S 
74H04 .. s 74H•O .•o 14H72 .60 
·74H08 .4S 74HSO .45 7•H74 • 70 
7•H10 :4o ' 74H53 .•7 74H76 .70 
74H20 .40 74HS5 .•7 
iaoo Seri.. m 
8504 $ .•S 8200 $2.95 8S54 $2.95 
ll06D .30 8210 3.9S 87SO 2.9S 
8091 .69 821• 1.95 8600 1.15 
8092 .69 8219' 1.9S 8810 .95 
8093 .69 8220 1.95 8812 1.25 

809• .69 8280 -.95 8830 . 69 
·8121 1.05 8288 1.75 8831 2.95 
8122 1.05 8S20 1.45 8832 2.95 
8123 l.7S 85Sl 1.95 8836 .69 
8130 2.SO 8S52 2.95 8830 I.SO 
8182 1.7S 

Pleate apecify which data sheets are required with 
order. Add $ ~SO per date sheet for Items priced 
len than $1.00 ea. All of above ere Dual-In-Line 
p.ckege1. 

1101 
1103 
5260 

. 7489 
8223 

256 bit RAM MOS (2501) 
1024 bit RAM MOS 
1024 bit RAM 16 pin 

- low power consumption 
64 bit RAM TTL 
Progrommoble ROM 

S2.50ea. 
7.95eo. 

7.95u. 
3.25n. 
6.95n. 

2501 (l 101) DU• 
709 MINI DIP 
7•8 MINI DIP 
75453 MINI DIP 
MCT II MINI DIP 

256-bit RAM MOS 
, Operational Amplifier 
Operational AMplifier 
rDua1 Peripheral Driver 
Opto Isolator-Transistor 

$2.00eo . 
.3.Cea. 
. 39ea. 
.59ea. 
,99ea. 

· 1ntejJr1t8d Circuits for Counter Display Kit 
1 eo. 7446. 7475, & 7490 ........................ $2.95 Ml 

5001 LSI (40 pin) Add, 1ubtroct, .multiply & 
divide 12 digit 
Doto supplied with chip •... c ••••••••••••••••••••••••• $6.95 u. 
Deta only· Refundable w/putchilse .......... 1.00ee. 

5002 LSI Simil•r to 5001 except designed for 
battery power ~ 
Doia supplied with chip .......•.......••...•.•..... $8.95 eo. 
Data only· R:efundeble w/purchese .......... 1.00ee. 

5005 LSI (28 pin) Full four function memory. 
12 digit diapfay end calc. 7 segment mu1ti· 
plexed output 
Doto supplied with chip ..•..... : ..•.••.•............. :.$10.95 
Data only • Refundable w/purchase .... ~ ..... 1.00ea. 

MM 5311 (28 pin) Any readout 6 digit 
8CD with ~pee. thHt •...•.......•.............. : .•.• $1 1:95 ea. 

MM 5312 (24 pin) Any reodout 4 digit ' 
lpp1 BCD with spec. llheet •.•.•................. :. · 8.95 H. 

MM 5313 (28 pin) Any reodout 6 digit . 
lpp1 aco with spec.sheet ................. : ....... 10.95 ••-' 

MM · 5314 (24 pin) LEO.incandescent · . ; 
reodout 6 cf.git with spec. sheet ........ :.; .. : 10.95 ea. 

MM 5316 (40 pin) Normol alarm, snooze . 
alarm, sleep timer 12 or 24' hr. '.'. , .-' 
operotion with spec. sheet .•........•............. 15.95 ea: 

MV108 Visible nd SUPER SPECIAL .................. :.$ :25 u. 
MV50 type red 'emitting ........................ .' .25 ea. 5/$1.00 
MV5020 type large red ........................... 35 ea. 3/S 1.00 
ME 4 lnfro red T018 ...•••..•.••..•...•••••....•...••... .69 ea. 
MAN 1 The originol ••..•..•..•• : ........... : .... ·-···· 3.95 eo: 
MAN 3 type ........................ 1.95 ea. 3 or more ,I .49 eo. 
MAN 4 type ...... : .............. :.. 2.75 u. 3 or 'more ;:i.so ••· 
Doto-lite 707 (MAN I repl) ••••....••.••..•..•••••. 3.25 eo. 

ON ORDERS OVER $25.00 DEDUCT 10% 

ALL l'TEMS ARI': NEW, UNUSED SURPLUS PARTS ::_ ·TESTED FUNCTIONAL. 

SATISFACTION IS GUARANTEED. THE -,PRICES AS LISTED ARE IN AUSTRAL· 

(AN DOLLARS. SEND BANK CHEQUE WITH ORDER. IF INTERNATIONAL 

POSTAL MONEY ORDER IS USED SEND RECEIPT WITH ORDER. SHIPMENT 

WILL BE MADE VIA AlR MAIL - POSTAGE PAID - WITHIN TH~EE DAYS 

FROM RECEIPT .. MINIMUM ORDER - .$5.00. 

INTERNAtlONAL ELECTRONIC$ UNLIMITE!t> 
P. O. Box 1708, .Monterey, Calif. 93940 ·USA 

5312 Digital Clock Chip 
28 Pin - Any Readout - .. Digit 1 ppl BCD 
with Data Sheet ................... ~ ............. : .... $7.95 ee . 

Tran&istor Grab lag 
PNP & NPN T0· 18 EJ>OXY 

,...- Guaranteed 50% usable . ........... 20 for $1.00 

·MCA 2.30 
MCD 2 
MCT 2 

__ Darli'ngton ·······-·············:i ...... :...... S ;95 ea. 
Diodes ···············-························· 1.95 eo. 
Transistor .................................... 1 ;4'5 ea. 

Pos V Reg (super 723) 
Hi performente AMPL 
·Volt•ge Follower 
Negativ• Voltage Regulator 
Positive Volt1ge Regulator 
Op AMP (super 741) 

308 Micro Pow•r Op Amp 
309H 5 V Regulator 
3091( 5 V I A Regulator 
310 Voltage Follower Op Ainp 
311 He perf. Voltage Corripu1tor 
319 Hi Speed t>ual Comparator 
320 ·5.2 V Negative Regulator 
320 • 12 V Negatin Regulator 

.320 ·~S V Negative Regulator 
' 339 Quad Comparator 

340T -Positive Vo1t.ge Regulator 
(6V, 8V, 15V or 24V) 

370 AGC/Squeleh AMPL 
372 Af-IF Strip-detector 
373 AM/FM/SSB Strip 
376 .Pas. Volt Regulator 
380 ·2 Watt Audio Regulator 
382 low Noi1e Duiil Pre-Amp 
550 Precision Voltage Regulator 
103 RF-IF Amp 

· 709 Operational AMPL 
' 711 Oval Differential Comparator 

723 Voltage Regulator 
139 . pual Hi Perf. Op AMP 
741 :comp. Op AMP 
747 Oval 741 Cp AMP 
'748 Freq Adi 141 
1303 Stereo Pr•Amp 
1304 ,fM Multiple11: St•reo Demod. 
1307 FM Multiplex Stereo Oemod. 
1458 Duel Comp. Op. Amp. 
211.1 bual LM21 I Volt. Comp . 
3065 'TV-FM Sound Svstem 

.3075 FM Oet. - lMTR end AUdio · 
Pre-Amp. 

390b Qued Amplifier 
3905 Precision Timer 
.7524 Core Memorv Sense AMP~ 
'1525 Core Memory Sense AMPL 
7535 Core Memory Se-nse AMPL 
9601 aetriggerable One ShOt 
75451 -Dual Peripherel Driver 
15452 Dual Peripheral Driver 
75453 (351) Dual Peripherel Drivel' 

10.5 ' 
MINI-DIP 
10.5 
l().5 
T0.5 
MINl·OIP 
MINI-DIP 
to.5 
f().3 
l().5 
MIKI-DIP 
DIP 
T0.3 
T0.3 
T0.3 
DIP 

T0.220 
T0-5 or 01'9 
DIP 
DIP 
MINI-DIP 
DIP 

'01p 
blP 
MINl-OIP 
T0-5 or DIP 
DIP 
DIP 
DIP 
MINI-DIP 
t0-5 or Olfj 
MINl·DIP 
DIP 
DIP 
DIP 
MINI-DIP 
DIP 
DIP 

DIP 
DIP 
MINI-DIP 
DIP 
DIP 
OIP 
OIP . , 
MINI-DIP 
'MINI-DIP 
MINI-DIP 

S .95ee. 
,45ea. 
~95 ••. 

t.25ee. 
t.25ee. 
.45ee. 

1.25e•. 
1.25e•. 
J.95H. 
1.45ee. 
1.25e•. 
l.6Sea. 
i.95ee. 
1.95ee. 
1.95ea. 
,l.95ea. 

2.25ea. 
1.29 ... 
.85ea. 

3.60e .. 
,65ea. 

1.75H. 
2.25ea. 

.95ea. 
,59ea. 
,39ea. 
.39ea. 
.75ea. 

l.25ea. 
.45ea. 
,95ea. 
'.45ea, , 
,95ea. 

1.50H. 
.95-ea. 
.75ee. 

2.95ee. 
.75ea. 

.85ea. 

.75 ea. 

.75ea . 
1.95ea., 
.95ea. 
.95ea. 
.95ea. 
.49ea. 
.49e•. 
.69ea. 

PleaM lf)eeifv which deta sheets are required with order. Add 
'$ .50 per d•t• sheet for items priced '911 then $1 .00 each. 

560 Ph•se tocked L0op OIP 2.95ea. 
561 Ph•se Locked loop DIP 2.95H. 

1562 Phase Locked >Loop DIP 2.95ee. 
565 Phase Locked loop DIP 2.95 ee. 
566 Function Generator MINI-DIP 2.95ea. 
567 Tone Gener•tor MINl·DIP 2.95 ... 
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After 
you don't believe the way 

the brand new decks sound, 
you won't believe 

the way they're priced. 

The beauty of Pioneer's cassette decks is the ' 
way they reproduce high fidelity sound from unbeliev- , 
ably tiny cassettes. In fact, no others on the market 
with prices comparable to Pioneer's riew CT-5151, CT-
4141A, and CT-3131A give you so much sound for the 
money. Take, for instance, CT-5151, the top-notch among 
the three featured here. With a frequency response 
range from 30 to 16,000Hz, a built-in Dolby* noise re­
duction unit, and long-life ferrite solid tape head, you're · 
going to want to compare CT-5151 with most of the 
expensive reel-to-reel decks. CT-5151 is, indeed, loaded 
with a lot more features like normal/chromium dioxide 
tape selector (bias/equalizer independently switch­
able), full-automatic stop mechanism, tape running pilot 
light, peak level indicator, over-level limiter, electron- • 
ically controlled DC motor, and even a memory rewind 

switch. If you've ever doubted the sound quality of 
cassette tape, now's the time to hear it all over again. ' 
On the CT-5151, CT-4141A, and CT-3131A, just a few of 
many quality high fidelity products made by Pioneer. 
To see and listen to them, please contact your nearest 
Pioneer Dealer. 
Dimensions: 15%(W) x 9Y2(D) x 3%(H) inches. 

Weight: CT-5151 10 lb. 9 oz. 
CT-4141A 10 lb. 6 oz. 
CT-3131A 9 lb. 11 oz. 

Pioneer Electronics Australia Pty. Ltd. 
256-8 City Road, South Melbourne Victoria 3205, 
Australia Phone: 69-6605 
Branches are in all states. 
*"Dolby" is a trademark of Dolby Laboratories Inc. 

®PIONEER~ 
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''Taking it all together-'- performance, features, styling -
the BSR 810 moves into ranking place among the best automatics 
we know of. And at its price, the others may well be in 
for a real contest;'' Hi-Fidelity Magazine, May 1972 . 

• STROBE DISC • SWITCH POP FILTER 
' (below unit) 

··ROTATING MANUAL 
STUB SPINDLE-----_,,;; 

.ROTATING VARIABLE 
·PITCH CONTROL--

•. SPEH> SELECTOR BAR 

• STYLUS SETOO~N ADJUSTMENT 

•• 1RANSCRIPTION TONEARM .SYSTEM 
WITH VISCOUS DAMPED TONEARM 
bESCENT ON AUTOMATIC PLAY 

• MICRO-GEAR STYLUS PRESSURE ·coNTROL 

COUNTERBALANCE WEIGHT • 
ROTATING .ADJUSTER 

CONCENTRIC GIMBAL ARM MOUNT 

VISCOUS DAMPED CUE AND 
PAUSE CONTROL 

• j• SELECTOR 

-----10" SELECTOR 

·---~e 12• SELECTOR 

I STOP CONTROL 
~----1 MANUAL PLAY CONTROL 

;;;;------, AUTO/SINGLE AEPEAT CONTROL 

• ~~!oR~~~~c ~~~OLE • iN6~~~1~~N~~~~~o~~1T I 
i . .SLIDE-IN CARTRIDGE CARRIER ' I 
. . · · . .STYLUS POSITION INDICATOR . . - . e 12· DYNAMICALLY BALANCED 

I • @• •• ,,;,,_ ~= ·~••w JU- W OIECAST TURNTABLE , · .STYLUS WHISKING BRUSH 

At $149*for the kit,the brilliant 
··BSR/810 transcription turntable 

is hardly cheap. But your ears 
*A'"'°mmY!Hl~ll you it's 8 bargain. . 
BSR, manufacturers 1of most of the world's 
turntables, have now turned the tables on 
expensive units. . . 
And here are the features that make the 810 
such an attractive proposition: the unit 
weighs 17 ll;ls - the diecast turntable alone 
is a solid, dynamically balanced 7.t lbs. A 
4-pole beautifully balanced synchronous 
motor automatically compensates for any 
fluctuation in voltage input, or for any 
record load. A pitch control gives absolute 
accuracy of speed, utilising a stroboscopic 
centre plate. . . 
The low mass pick-up arm gyroscopically 
pivots in a concentric gimbal mount 

. producing virtually friction free movement 
in both horizontal and vertical. planes. It 
also has a slide-in cartridge carrier, 
decoupled one piece counterbalance for a 
minimum tracking pressure of ! gramme 
with suitable cartridge. And the arm 
length is over 8! inches to reduce tracking 
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errortci Jess than 0.5°'per inch. 
Viscous cueing is also standard on 
automatic as well as manual operation, and 
a unique anti-skate device is also featured 
for elliptical and standard styli. Speeds 

. are 33! rpm and 45 rpm. (Which are all 
you need today.) 
Single to automatic play conversion is 
achieved with the interchangeable umbrella 
centre spindle. 
Start-stop, record size control and .auto 
repeat and manual conversion are actuated 
by push button controls set in a handsome 
brushed aluminium panel. 
Of course there is much more you'll ,want 

· to know about the BSR 810. Write to BSR 
and we'll send you a colour brochure: 
BSR (A/asia) Pty. Limited. 
Anne St., St. Marys. 2760 
TELEGRAMS "BSR" St. Marys. 2760 
TELEX 23159 PHONE 6230375 

.Goldring (N.S.W.} Pty. Ltd., 
26-28 Ricketty St., Mascot. 2020 Phone- 669 6088 
Goldring (Vic.) Pty. Ltd., .. 
162 Pelham St, Carlton. 3053 Phone-347 5177 
Goldring (Qld.) Pty. Ltd., 
35 Balaclava St., Woolloongabba. 4102 
.Phone-91 4972 , 
Goldring (S.A.) Pty. Ltd., 
76-78 McLaren St., Adelaide. 5000 Phone-233 488 
Goldring Sales and Service (Canberra) 
Unit 5, 83-85 Wollongong St., Fyshwick. 2069 
Phone-95 8248 
Ooldring (W.A.) PtY. Ltd., 

M~il~~r 
810 BSR:117R2 
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BUY STATE Of THE ARTSOLID 
STATE COMPONENTS-
Direct' from the United States! 
All listed prices are in Australian dollarS, International Postal Money Orders (please send . PO rec~ipt with order for immediate 
sh_ipment). Banque Chasiers check (preferably in US funds) and rated company cheques (with foreign exchange stamp approval affixed) 
will be accepted. Due to recent Australian government restrictions we are not able to clear personal checks .•. All goods are new 
unused surp!u~ and are fully guara!"teed. Ordets will be shipped within two workdays of teceipt of same. All customs forms will be 
attached. Mm1mu'!' order amount 1s $5.00,, do not add postage - we pay postage. Surface mail for orders under $10.00 and Air Mail 
for orders over this artiount. ' 

DATA SHEETS ARE PROVIDED FOR EACH ITEM.PURCHASED 

7400 SERIES TTL DIP 
7400 
'401 
7402 
7404 
7405 
7406 
7408 
'.7410 
7420 
7430 
7440 
7441 
7442 
7447 
7448 
7450 

74Sl 

7472 
7473 
7474 

7475 
7476 

74L78 
7483 

7489 
7490 
7492 

7493 
7495 

-4121 
74123 

74193 

Quad 2-input Nl\ND ga:te •••••••.•• $ 
Quad 2-input Nl\ND gate •.••••.•.• 
Quad 2-input NOR gate ••••••• ; ••• 
Hex inverter •••••..•••.. · ........ . 
Hex inverter* ................... . 
Hex inverter buffer/driver• ••.•. 
Quad 2-input AND gate ••••••..•.• 
Triple 3-input Nl\ND gate •••••••• 
Dual 4-input NANO gate .••••••.•• 
8-Input NANO gate ••••••••••••••• 
Dual 4-input NANO buffer •••••••• 
BCD-to-decimal decoder/driver ••. 
BCD-to-decimal decoder .•••.••••• 
BCD-to•7 segment decoder/driver. 
BCD-to-7 segment decoder/driver. 
Expandable dual 2-wide 2-input 

AND-OR-invert gate •••••••••••• 
Expandable dual 2-wide 2-inpUt 

AND-OR-invert gate •••• ., ••••••• 
J-K master-slave flip-flop •••••• 
Dual J-K master-slave flip-flop. 

·Dual D-type edge-triggered 
flip-flop.,. , , , .. , ••••. , , • , .• , 

Quadruple bistable latch,, •• · .•• : 
Dual J-K master-slave flip-flop 

with preset and clear •.••••••• 
Dual J-K master-slave flip-flop, 
4-Bit binary full adder (look 

ahead carry) •.•.•••..•••••.••• 
64-Bit read-write memory (RAM),. 
Decade counter .•••• -••••.•••.•••• 
bivide-by-12 counter (divide by 

2 and divide by 6) ............ . 
4-Bit binary countet ••••.••.•••• 
4-Bit right-shift left-shift · 

register ...•.•..••.•..••....•. 
Monostable multivibrator •.•..••• 
Dual retriggerable monostable 

multivibrators with clear ••.•• 
Synchronous 4-bit binary up/down 

counter with preset inputs ••.. 

.20 

.20 

.22 

.22 

.20 

.35 

.22 
.20 
.20 
.20 
.20 
.80 
.80 

1.00 
.80 

.20 

.20 

.30 

.40 

.40 

.75 

.40 

.40 

.80 
3.00 

.90 

.60 
1.15 

• 75 
.60 

1. 50 

1. 00 

------
~With open collector output 

LI NEARS 
NE540 
NE SSS 
NE560 
NES61 
NES65 
NE566 
111::567 
NE5558 
710 
711 
723 
741 
747 
748 
CA3018 

CA3045 
CA3026 
LMlOO 
LMlOS 
LM302 
LM311 
LM370 
LM703 
LM3900 
LM159S 

70-Watt power driver amp ........ $1.00 
Precision timer .••.••••••••••••. 1.00 
Phase lock loop DIP ... , ....... , • 2. 00 

'"Phase lock loop DIP .......... , • , 2. 00 
Phase lock loop T0-5 •••••••••••• 2.00 
Function generator T0-5.. • • • • • • • 2. 00 
Tone decoder •• ,,, •.. , •• , •••• , •• , 2. SO 
Dual 741 op amp MINI DIP........ .90 
Voltage comparator DIP .... ,..... .60 
Dual comparator DIP............. .25 
Precision voltage regulator DIP. 1.00 
Op amp T0-5/MINI DIP. • • • • • • • • • • • • SS 
Dual 741 op amp DIP ............. 1.00 
Op amp T0-5, •• ,., ........ , •• , ... 1.00 
2 Isolated transistors and a Dar­
lington-connected transistor pair ~75 
5 NPN transistor array •. ~ •••••••• 75 
Dual differential amp ••••••• ;... • 75 
Positive DC regulator T0-5... ... .SO 
Voltage regulator .•. , , , . , , , , •• , , 1. 00 
Op amp voltage follower T0-5 •••• l.25 
comparator DIP ••.••••••••••••••• i.oo 
AGC amplifier .• , ••• ,, •• , •• ,.,.,, 1.00 
RF-IF amp.epoxy T0-5.. ....... ••• .25 
Quad op amp ..................... 2.00 
4-Quadrant multiplier ••••••.•••• 1.00 

8093-8094 Tri-state guad·buffer DIP ••••• $1.00 
8850-9601 One-shot multivibrator DIP •• ,. 1.50 
8 8 l l Qllad 2-input MOS interface 

gate lSV open collector DIP •••• 30 

RTL EXPERIMENTER PACKAGE 
W e purdhased a 
Computer using 
RTL logic. All 
the !Cs are Mo­
torola plastic 
DIP 700 series. 
Each board con­
tains 3 or 5 I c s 
and a gold­
plate!d standard 
42 - pin finger 
connector. vcc 

and ground a r e connected c.o a 1 1 !Cs, and a 
.OS bypass is provided. Each active pin of 
all !Cs on the board 90 ~o a pin on the con­
nector. 

COUNTER DISPLAY KIT-CD-2 
This k i t provides a highly sophisticated 

display section module f o r clocks, counter 
or other numerical display needs. 

The R c A DR-2010 .Numitron dis p 1 a y tube 
supplied with th i s kit i s an incandescent 
seven-segment display tube. The .6" high 
number can be read at a distance of thirty 
feet. RCA specs. provide a mini tn um life 
for this tube of 1 0 O , 0 0 0 hours (about 11 
years of normal use). 

A 7490 decade counter ! C is· used to give 
typical count rates of up to thirty MHz. A 
7475 is used to store the BCD information 
during the ~counting period to ensure a non­
blin~ing display. Stored BCD data from the 
7475 is decoded using a 7447 seven-segment 

BOARDS AVAILABLE: decoder driver. The 7447 accomplishes 
blanking of leading edge zeroes, and h a s a 

fl 3 MC724P Quad 2-iriput gate .•••••.•. $1.25 lamp test input which causes all seven seg-
12 3 MC789P Hex inverter ••••••••.••••• 1.25 ments of the display tube to light. 
#3 3 MC790P Dual J-K flip-flops .••••.. 1.25 Kit includes a two - sided (with plated 
#4 3 MC792P Triple 3-input gate._ ...... 1.25 through ho le s) fibreglass printed circuit 
#5 5 MC799P Dual buffer .. , ............ 1.25 board, three !C's, p R- 201 O (with decimal 
SOCKETS .FOR BOARDS: point) display tube, and enough Molex socket 

pins for the IC's. 
Bank of 5 bussed tc59ether to take Circuit board is .8" wide and 4 3/8 11 long. 
5 boards - gold-plated wire ........... $2.50 A single 5-volt power source powers both the 
Ten bussed t.ogether •.•••••••••••••••• $ 4 . 50 IC' s and the display tube. 

s'et of 5 boards and sockets with data CD-2 Kit Complete Only $10.'9S J:_~ 

1-L-;-~-d-~-P:-1-~-~-a-Uti_·~-~-s-~_.0_. ·-~-·-~-·-N. _ .. _~-·-~-· H-· ·-.--~-·-· $_1_._9_s-1 :::::b:::Y a::. ::sted ~ 
This 40~pin'ntP device contains a complete 1--~~~~~~~~~~~~~~~~~--~~-1 

12-digit calculator. Adds, subtracts, multi­
plies, and divides. Outputs are multiplexed 
7-segment MOS 1 eve 1 s • I n p u t is B c p MOS 
1 eve l,s. External clock is required. com­
p 1 et e,:aata is provided with Chip (includes 
schematic for a complete calculator) • · 

complete with data $7.00 
· Data only $1. 00 

SLA-1 OPCOA 
Pin· compatible with MAN-1. 

Large .334" character. 

Mounts on .4" centers. 

Left-hand decimal point. 

$2.00 Each: 10 For $16.00 

RCA DR2010 NUMITRON 
RCA DR2010 Nurnitron digit a 1 
display tube. This incandes­
cent five-volt seven-segment 
device provides a .6" high nu­
meral which can be seen at e: 
distance of 30 feet. The tube 
ha s a standard nine-p i n base 
(solderable) and a left-hand 
decimal point. Each $4.00 

SPECIAL 5 for $17. SO 

COUNTi:R DISPLAY KIT_......;,CD-3 
This kit is similar to the CD-2 except for 
the following: 
a. Does not inc 1 u de the 7475 quad latch 

storage feature. 
b. Board is the same width but isl" 

shorter. 
c. Five additional passive components are 

!------------------------~ provided, which permit the user to pro­
gram the count to any number from two 
to ten. Two kits may be interconnected 
to .count to any number 2-99, three kits 
2-999, etc. 

FAIRCHILD "TRIMPOTS" 

8 . . 

Brand ·new 20 turn precision 

FOLLOWING VALUES IN STOCK : 
10 Ohm lK SOK 
20 Ohm 2K lOOK 
50 Ohm SK 200K 

100 Ohm lOK 2SOK 
200 Ohm 20K SOOK 
500 Ohm 25K 1 Meg 

trimmers. TheSe 
are, prime parts, 
mostly ihdivi­
dually packed 
in sealed enve..: 
lopes. 

Each Only 89¢ 

d. Complete instructions a re proVided to 
n~~~etw/Jt he _,modulus f 0 r your applica-

. ' CD-3 Board Only $2, 2S 
~ !C's, 7490, 7447 $2.75 

RCA DR2010 tube $5.00 
Complete kit inc 1 u de s all of the above 
plus 5 programming parts, instructions, and 
Molex pins for IC's. Only $9.25 

LM309K: 5-VOLT REGULATOR 

Please specify p or L (PCB or wire 1 ea d s). - ulator on .a chip. The 309 is vir-
Ten £or $7 •50 ~ This T0-3 device is a complete reg-

Order NOW, thef!!ie wori't last! tually blowout proof. It. is de-

L~~--~_..__.._~---~-~~-..;..~~-.i~~--~~~~~~~-'--~~~~---...;..~....L~._~....,signed to shut itself off withover­load of current drain or over temp-

Babylon Electronics Inc. 
, Post Office Sox J, Carmichae~, California. 95 608 

ELECTRONICS TODAY INTERNATIONAL- MAY 1974 
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U.S.A. 

erature operation. Input voltage 
(DC) can range from 10 to 30. volts, 

·and the output will be five v o 1 ts 
(tolerance is w o r s e case T T L re­
quirement) at current of up -to o n e 
ampere. 

Each $1.50 5 for'$7.00 

47 

i 



Recommended 
retail price $1795 per pair· 

ACOUSTIC 
RESEARCH ,,, 

LABORATORY 
STANDARD 

TRANSDUCERS 
Intended primarily as a laboratory standard, A R's LST speakers are also superb for home use . 

ACOUSTIC RESEARCH was founded 
some twenty odd years ago by Henry 
Kloss and Ed Villchur. 

Kloss was at that time a student at 
M.l.T. During his spare time Kloss ran 
a small woodworking facility and one 
of his products was 'a range of 
loud5peaker enclosures designed by a 
Professor Baruch and an MIT student 
named Henry Lang. · 
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. Subsequently, 1Kloss met Ed Villchur, ·· 
who was at that time teaching at New 
York University. 

Villchur had just finished building an 
experimental speaker in which he had 
installed a speaker drive unit in a small 
totally sealed enclosure - thus using 
the entrapped air as a springing 
medium. 

Henry Kloss recognized the essential 

rightness of Villchur's conceot, and 
the rest is virtually history. Together -
Villchur and Kloss discovered the 
inter-relationship between enclosure 
volume, speaker efficiency and low 
end band oass. 

Much later these inter-relationships 
were to be elegantly systemized by 
Tony Hoffman (the 'H' of KLH) in an 
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equation known as 'Hoffman's Iron 
Law. · 

Although Henry Kloss, together with 
Tony Hoffman and Malcolm low left 
Acoustic Research only a few years 
after that company was founded, the 
original concepts that they introduced 
and established so well have remained. 

Acoustic Research products are held 
in high esteem throughout the hi-fi 
world. Their · 1atest products range 
from very small bookshelf units '-- to 
the laboratory standard model (LST) 
reviewed in this article. 

·A PROFESSIONAL SPEAKER 
The LST model is . a truly 

professional class speaker. It is 
intended for laboratory and 
monitoring use, although a surprisingly 
large number are in fact bought for 
private domestic use. 

Surprisingly small and compact - 70 
x 51 x 25 cm - the LST's nevertheless 
weigh a hefty 40 kg - a pointer to the 
extreme rigidity of the cabinet. 

The LST's enelosure is built with two 
sloping sides on the front 'face' and is 
meant to be located against a wall 
rather than in a corner. 

Finish is A R's usual impeccable oilEid 
walnut with a beige face cloth on three 
faces. 

A 30 cm woofer. is located on the 
front face with two 1.9 cm 
hemispherical tweeters directly above. 

The two side faces, at ~5° to the 
front face, each contain two 3.8 cm 
mid-range hemisphericai radiators and 
one 1 .9 cm hemispherical tweeter. 

UNUSUAL CROSS-OVER 
NETWORK 

The cross-over netVliork is unusual -
perhaps unique. Unlike other 
loudspeakers,. the LST's · have a 
mu I ti pl e·tapped autotransformer 
which allows the frequency response 
to be tailored by adjusting the gain of 
the woofer as well as the tweeters. 

AR have also attempted to hold the · 
overall subjective loudness at 6 

Constant level, despite resj:>onse curve· 
changes, by maintaining effectively 

· constant drive to the mid-range 
drivers. The effectiveness of the above 
arrangement was verified during our 
subjective testing. 

Adjustment of the auto transformer 
tappings is made via a six-position 
switch sensibly mounted on the fron1 
of .the enclosure. 

SUBJECTIVE IMPRESSIONS 
Our initial subjective tests showed 

that the speakers compared extremely 
well with other units _of this type. 
Fidelity was excellent throughout the 
audio frequency range, although a very 
slight peakiness was apparent on some 
string instruments (This non-linearity 
is also apparent on the measured 
frequency response). 
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;~ddd fa~ous. Sweden is ·. 
of SONAB andSONAB 
ud of their product, so . 

. in fact that they give y,ou a 
at guarantee. . . . . . .·.. . .· 

F;?fntyobt money where the sound 
,·,is·~ SONAB. · 
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,ACOUSTIC 
RESEARCH 
LABORATORY 
STANDARD 
TRANSDUCERS 

Especially noticeable and 
appreciated - was the almost total 
non-directivity of the LST's. They 
seem to radiate energy equally in all 
directions, unlike many other Speakers 
where it is necessary to remain within 
a narrow listening area. 

MEASURED RESPONSE 
Having completed our listening tests, 

measurements were then taken to 
establish the free field frequency 
response and distortion characteristics. 

As our curves show, response is 
virtually identical both on and off 
axis. Actual response . was 20 Hz 
to 20 kHz ±7 dB. Th is is better at the 
low frequency end than AR's claim. 

10n the other hand. the range between 
500 Hz and 7 kHz is not quite as 

· smooth as that claimed by the 1 

manufacturer - largely due to a 
difference in measuring techniques. 
Acoustic Research, in common with 
many other speaker manufacturers, 
obtain their response curves using a 
long averaging time. This technique 
tends to mask the dips and humps that 
a shorter time otherwise shows. 

Distortion· was low, even compared 
with other loudspeaker· enclosures 
designed for professional use. What 
little there is shows up as third 

harmonic distortion which increases 
slightly with frequency .. Nevertheless 
at 1 kHz and 6.3 kHz it is still a very 
low 0.3%. 

The impedance ·curve varies quite 
widely with frequency, and is also 
affected by the frequenc'{ contour 
switch. Nevertheless the impedance 
variations are not sufficient to bother 
any modern solid-state amplifiers. 

Whilst by no means challenging one 
of Paul Klipsch's horn loaded devices, 
efficiency of the LSTs is quite 
reasonable; just over three electrical 
watts producing a sound. level of 90 dB 
at two metres on axis. 

EXTENSIVE GUARANTEE 

factory or nearest service centre. The 
company - or their agents - will also 
provide, free of charge, any packing 
required' for safe shipping .. 

Truly a most comprehensive 
.guarantee which few other 
manufacturers (if any} can match. 

Acoustic Research have excelled 
themselves in producing the LST 
speakers. 

Although clearly intended for the 
professional market where repeatable 
spectral energy contours are a must, 
the. LSTs would also prove excellent as 
studio monitors, where they are at 
least comparable to other units in this 
price range. . . 

The LST is guaranteed by Acoustic · 
Research for a period of five years 
from the date of purchase. 

At a selling price of almost $1800 a 
pair the LST's are not going to appeal 
to the great mass l>f audio enthusiasts. 

But for those fortunate individuals 
who are able to afford them the LSTs 
are an almost ideal loudspeaker for 
home hi-fi use. e 

This guarantee is quite exceptional in 
that it not only covers parts and 
labour but also freight to and from the 

ACOUSTIC RESEARCH LST LOUDSPEAKER 
SERIAL NO: 634 

Frequency Response ±7d8 20 Hz:...: 20kHz 
Total Harmonic Distortion 
(for 90 dB at 2 metres on axis) 

100 Hz 0.5% 
1 kHz 0.3% 

6.3 kHz 0.3% 
Electro-Acoustic Efficiency 

3.2 ~atts · (for 90 dB at 2 metres on axis) 
Measured Impedance 

100 Hz 8Q 
1kHz 16Q 

6.3 kHz· 6Q 
Cross-Over Frequency 
Dimensions 

575 and 5000 Hz 
68.9 x 50.8 x 24.8 ems 
40.5 kg\ Weight 

• RECEIVES AM-CW-SSB-HAM & SWL 
• FREQUENCY COVERAGE 150KHz TO 30MHz 
• A COMMUNICATION RECEIVER WITH FIELD EFFECT 

TRANSISTORS. FOR TRULY FINE RECEPTION 
• THE "EXTRA" BAND IS A MARINE NAVIGATION BAND, 

IDEAL FOR SMALL BOAT OWNERS. 
{DC 12 VOLTS NEGATIVE GROUND - AC 240 VOLTS) 

• COMES COMPLETE WITH "EXTERNAL SPEAKER" 

s199.9s 
Big, exciting, professional .•• a real brute of '.' receiver. 

1

The Reatisl!c 
DX 160 is a five band, single conversion receiver. The appearance 1s 
neat and attractive with the main slide rule dial flanked by the band­
spread dial on one side and an accurate "tuning" (S) meter on the 
other. The front is a solid aluminium extrusion in silver and ,black 
with controls placed below the lighted dial. Comes complete with 19 

. page manual. Listen ·lo London, New York, Brussell, anywhere -
tune in the world today! 
20-152 

.. , . 
280 Victoria Road, 

Rydalmere, N.S.W., 2116 
Phone: 638 6953 

, , 
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PRE-PAK.electronics·and agencies 
HEAD OFFICE and mail 
order dept , 
718 Parramatta Rd., Croydon, 
N.S.W. 2132. Ph: 797-6144 

ELECTRONIC CALCULATOR 
WITH MEMORY! 12 MONTHS GUARANTEE 
• Rechargeable battery. • 8 digits - 16 digit recall. 

OPEN 7 DAYS 
•Charger included • Leather Carry case .. 

MON- SUN 9.00 A.M. - 5.30 P.M 

FANTASTIPAK NO. 1. 
Definitely a few only - first come, 
first served. A fantastic lb. Bargain 
Parcel of guaranteed electronic 
components. Including transistors, 
electrolytic capacitors, resistors, 
potentiometers, rotary switches, 
magnetic . counter, computer 
boards, . transformers, etc. etc. We 
i;iuarantee the value of th is parcel to 
exceed ·$30.00. Available NOW at 
$18.00 post free. · 

FULL 
PRICE 
ONLY 

$99·50 
post'$1.50 

The MARK 9 Digital Calculator has all the usual features You expect 
e.g. Addition, Subtraction, Multiplication, Division, Chain or Mixed 
Calculations, Automatic Squaring, Cubeing etc., Floating ,,Decimal 
Point, Constant Function,. Over-range Indicator. plus a Tew _Y~U 
won't find in other calculators under $100.00. such as: a built-in 
memory for·storing information while <loing other calculations, 8 
digit capacity with 16 digit decimal point recall, negative number 
operations and rechargeable batteries with charaer included in th.e 
price. The large green 7 segment display with 1/4 high characters 1s 
easy to read from all angles and the compact size (51/2" L x 33/4" W ';<. 
1.5/8" H) and tight weight (only 13 ozs) allows you to take 1t 
anywhere. And the guarantee is for a full 12 months. II 
we have secured only a limited number at this price D 
~don't delay! • 
A full descriptive brochure is available on request. E5 
Manufactured in USA by Radiant Energy Systems 

VORTEX STEREO 
CASSETTE DECK 
"VORTEX" Stereo Cassette 
Oeck r mechanism with tape 
eject facility and .resetable 
counter. Easily operated bY s 
push button (piano key) 
controls, and includes high 
quality heads. Price $29.00. 
Post $1. · 

LimitedQuantityAvail. $29,00 Post$1.00 

ETIDIGITAL CLOCK KIT SPECIALS 

;~g~J~T 521 . ·~.i,, .. : ... r~;JIU··· ·.······. ].' 
·Post $1.00 .~~''';'''/ ,._. ] 
NIXIEDISPLAY '~L · . .,. 

IN914 1Sc . 
1 OOOPIV 1.SA ' 
Rect 4Sc 

.2N2646 $1.00 
2NS4S9 90c 
AY6108 $1.00 
AY6109 $1.00 This very popular Kit uses standard TTL 

I C.'s and is very easy to QUifd, even for the· 
novice .construct.or. All parts fit easily on I 
the one P.C.B., including the neon display 
tubes. Two · flashing red feds are 
synchronised to flash every second and 
combined with the attractive gold finished 
case and aluminium panel, provide a very 

BC107 27c 
BC178 30c 
NATIONAL 
NS600 Calculator 
!low reduced to 

$27.50. 
attractive appearance. ...._..._ _____ _,, 

NEW SClENTIFIC CALCULATOR 
-Features:-

Memory /Constant . Key • Reciprocal 
Number Key. •Square Root key 
• Percentage Key.·• Automatic Squaring 
Key •Floating or Fixed Decimal Point 
with Round-Off• Low-Battery Indicator 
with auto blanking to same battery 
drain. • 8 digit LED display with 16 

$109 • digit recall •Overflow and Underflow 
, · indicator• zero suppression• Credit Balance. 
This new scientific calculator from RBM- Titan Corporation 
of Texas operates from rechargeable bat_teries and is supplied 
complete with recharger. Its stream !med. appearance h_as 
·recessed operating keys so it can be easily slipped into a shirt 
pocket. (Size only Sliz" long specially imported from USA. 
.Limited quantity available now. Price $109.00. Post $2.00 

Kit $19.95 

C.D.I. KIT (OLIMS) MK. II. 
complete kit ·of parts to build, this 
superior commercially made Capacitor 
Discharge Ignition system •. All high grade 
components with pre-wound transformer, 
P.C. board, nuts, bolts, case, instructions, 
etc. 12V Neg earth. 11 mp roved model now 
has plug and sockets for changeover to 
standard ignition. Post soc. 

NEW MK. 111 KIT, WITH ANTI-THEFT DEVICE 
A great new safety feature to disable 
your car's ignition system while the car 

$21.45 
is unattended. · 

Post soc 

FERRIS TRANIMATE 
•RF. Booster for· transistor radios. 
• Pulls in stations 1 00'$ miles away. 
The fantastic new Ferris Tranimate is a 2 
transistor tuned RF, amplifier (patented 
design) for.use in car or in country areas to 
allow portable transistor radios to pick·up 

. distant or weak stations. Connects easily to · $' ·any transistor radio, operates on 9V No. 
Now B.95 216 battery (not included). Normally priced 
Only ,at $1S.95. SPECIAL PR ICE $8.95. Post SOc. 
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CAR RADIO KIT 
Features:""-

• 9 Transistors 
• 2 Watt Output. 
• R.F. Amplifier. 
•Tone Control. 
• 12 volt - Ve 
ground. 
e Push-Button or 
Manual Tuning. 

.$33.50 
Exclusive to Pre-Pak Electronics! 

A new 9 transisitor push-bi.itton car ·radio kit is now available 
using a· Philips. UF415 pre-aligned and assembled tuner 
module. Reception is extremely good even in country 
districts due to RF amplifier and power output of 2 watts is 
more than ample. The push button or manual tuner makes 
for easy selection of stations and the overall appearance 
would complement the interior of any car. A speaker and car 
aerial are included. Price (complete kit) $37.SO., post $1.SO. 
Price (complete Kit) without aerial or speaker $33.SO., post 
$1.50. 

SUPER "SUPER-PAKS" 
PAK 28. 25 Miniature electrolytic capacitors, prand new; 3 
volt to 12 volt, assorted useful .values. 2S for $2.00.,. post 
20c. . . 
PAK 30. 25 high grade, brand new, electrolytic capacitors •.n 
range 10 mfd to soo mfd, from 12 vw to so vw. This 
special EXPERIMENTERS PAK includes the most common 
values in both pigtail and P.c •. types. 25 for $~.so., p~st 2s.c. 
PAK 31. lS high grade, brand new, electrolytic capacitors in 
ran·ge SOO mfd to 3,300 mfd, from 12 VW to 3S VW. Ideal 
for power supplies etc. Great savings and unbeatable value at 
$3.50., post 3Sc. 
PAK 39. Approx. 100 assorted Polyester capacitors. 400V 
DC rating - all preferred and useful values, brand. new and 
Australian made. 100 for $3.SO post soc. . 
PAK 40. Approx. 100 assorted polyester capacitors, 630V 
DC rating - same types as those above. Greatest value ever! 
100 for $4.2S, post soc. . · 
PAK 4S. 10 NPN Silicon Transistors, T092 case. Suitable for 
small signal applications, pre-amps, driver's, ·general purpose. 
New and unmarked, intended as BC107, BC108, BC109 
series. Guaranteed quality - data sheet supplied. 10 for 
$2.00 PIUS 20c post. . 

CLEARANCE SALE OF USED 
TEST EQUIPMENT 

All in working order 
1 only PHI LIPS AM/FM Sweep and Marker Signal Generator 
Model GM 2889 - indispensable to TV technicians etc. 
$9S.OO ' . . . . . 
l only Digital Measurements Ltd., Digital Voltmeter Type 
OM2001 - ·S digits, auto polarity sensing, input range. 
.1599S volts to 1S99.S volts in .S ranges. A real laboratory 
instrument. $300.00 . · . 
2 only SOLARTRON High voltage Regulated Power Supplies 
Model SRSlSlA. Outputs: 20 to. SOO volts DC at 30mA 
highly regulated, 0-l 70V D.C., regulated bias control, 2 x 
6.3V SA A.C., with overload cutout, meter etc. $7S.OO ea. . 
1 only PHILIPS GM4S61 Regulated i>ower Supply. Outputs 
14S to 315 Volts D.C. highly regulated at 100 mA, 2 x 6.3V 
4A AC. -Extremely reliable instru·ment. $SO.OO. 
1 only English Grayonics Ltd., Regulated Power Supply 
Outputs: 1 v to 400V D.C. at·2oomA, 170V to 400 v D.c. at 
200 mA., 17o·v to400 V bias control, all highly regulated, 
-300V D.C., 6.3V, SA A.C., 6.3V 2A A.C. Very versatile 
general purpose supply. $7S.OO. 
1 only Watson Victor. Regulated Power Supply. Output 
variable to SOOV D.C; at SOmA with current limiting. 
Separate voltmeter and ammeter. $30.00. 
All prices plus freight. 
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8 .. mcron§J 
................................................................ AVAILABLE 

BY CROWN INTERNATIONAL 

If diamonds are the epitomy of value and quality in the realm of gems, 
then the Amcron ICl50 control .unit and 0150 power amplifier is its 
equal in the sphere of electronics. 
.The superb craftsmanship required in cutting and polishing a· 

diamond, is equal to the highest degree of craftsmanship employed at 
Amcron,where quality is a creed, not just a mere claim. 
· Unlike the price of diamonds, Amcron equipment is not sold by the 
carat ·(or 'Watt), and the IC150/0150 amplifier combination is a 
reasonably priced superlative product. 

You are assured of Amcron's unwavering and uncompromising 
dedication to excellence, when you consider the IC150/0150 
combination, as the amplifier to grace your home. Your ears deserve 
Amcron. 

$875 
SPECIFICAT10NS: 

IC150 
Frequency Res~onse:- HI-LEVEL ±0.6 db 3 Hz-100 
kHz; PHONO -0.5 db of RIAA, calibrated. Hum and 
Noise:- HI-LEVEL 100 db below 2.5V, "A" 
weighted; PHONO 80 db below 10 MV input. 
Distortion:- THO essentially unmeasurable; IM .003% 
at rated output. Phono Input:- Sensitivity lMV at 
lkHz for 2.5V out; Overload 33-330 NIV at lkHz 
(adjustable). Output:- Rated at 2.5 volt, typically 
10V before overload. Volume Control:- over 60 db 
dynamic range with calibrated tracking. Loudness:­
Excellent simulation of Fletcher Munson curves down 
to 60 phono, co-ordinated with volume control. Phase 
Shift:- Typi~ally + 1° to-120· 20Hz to 20 kHz. Tone 
Controls:- -- 15 db at 30 Hz to 15 kHz. Filters:-
(High and low filters). · 

D150 
Frequency Response:-± o; 1 db 20-20 kHz at 1 watt 
into 8 ohm; ± 1 db 4-100 kHz. Power Output:-'- .100 
watt RMS int~B ohm, both channels operating. Power 
Bandwidth:- - 1 db, 5-20 kHz at 75 watt RMS into 8 
ohms. Distortion:- THO typically 0.002%. (At .01 to 
75 watts) IM typically 0.005%. Damping Factor:­
Greater than 200 from zero to 1 kHz s ohms. 
Weight:- 25 lbs. 

THE AMCRON PHILOSOPHY 

"While the plastic generations of audio equipment come and go, the steadfast 
performance, the unf:inching quality, and the unparalleled construction of all 
Amcron equipment will remain." 1 

·Audio Magazine said:- "IC150 ,- Wt; .vere all able to mea~ure hum and noise.levels of approximately~ 
93 db below 2.5 volts output, and phono noise of about .50 microvolts - 0150 - at a typical output of 
75 watts (8 ohms) IM was measured at 0.002%, by implication, THO might be expected to be approx. 
0.0005% which neither Amcron nor we could measure. If you want the very best, our endorsement of the 
IC150/D150 is completely given without any reservations. · 

Stereo Review ·said:- IC150 "We found the frequency response to be down only 0.3 db at our lowest 
,limit of 5 Hz and 1 db at 225 kHz. The RIAA equalization was so accurate ( ±o.25 db) that we may have 
been checking the residual errors in our setup." 
0150 - "There are not many speaker systems capable of absorbing the full output of the 0150, but since 
its distortion at any level, can only be measured with the most advanced test equipment, one would 
expect it to sound first rate, and indeed it did." 

AUSTRALIAN DISTRIBUTORS: 

BID 202 Pelham St., Carlton, 3053 Vic. Ph. 347:S255 
Electronics Pty Ltd. 190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 439-4201 
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FROM: 

OLD: 
Stereo Supplies 
Brisbane 213-623. 
Brisbane Agencies Audio 
Centre - Valley 219~139. 

NSW: 
I nstrol - Sydney 
29-4258. . -' 
Kent Hif I - Sydney· 
29-6973 
Arrow Electronics 
Sydney 29-8580. 
Miranda Hlfl - Miranda 
Fair 525-6745. 
Audio Gallery 
Warringah Mall 
938-2205. 
Audico Sound Systems - ,,-
Nth. Lambton 570-501. 
Audio World 
Wollongong 295-110. 

ACT: 
Duratone 
821-333. 

Phillip. 

VIC: 
Douglas Trading 
Melbourne 639-321. 
lnstrol HIFI· 
Me1bounre 675-831. 

TAS: 

Quantum Electronics -
Hobart 281-337. . _ 
Audio Services .--'- Burnie 
312-390. 

SA: 
Sound Spectrum 
Adelaide 223-2181. 

WA: 

Alberts TV and H IF I -
Perth 215-004. 
Perth HIFI - Perth. 
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What\ the standard price 
for high quality, prestige looking . . • . ? .. 

54 

stereo equipment •••• ·· 

$158 OR $135 OR $91? 
Standard (PM~158E) solid state stereo amplifier. 
This compact (133/a" x 3 9/16" x 7~s ") 18- . 
transistor stereo amplifier delivers total music 
power of 25 watts at 8 ohms, with a continuous 
power of 7.517.5 at 8 ohms (THO 1 % ), and has a 
wide power bandwidth. Low distortion ratio. 
Highly selective tone control. Personal phone 

· .jack lets you enjoy stereo alone without 
disturbing others. Ideal for use with other units. 
Alf this, plus many other outstanding features, 
for just$91.00. 

$319 OR $219 OR $119? 
Standard (PM-403W) solid state stereo amplifier. 
Same size as the standard PM-158E, yet delivers 
an astonishing 40 watts (at 8 ohms) of total music 
power. The continuous power at 1 KHz is 12/12 
watts at ohms. Separate bass and treble controls, 
volume and balance controls, speaker system . 
selector, stereo headphones jack. Special fuses . 
for transistors and circuit protection. Tape 
monitor for use with tape recorder having 
separate record and playback heads .and 
preamplifiers. All this for an amazingly 
low $119.00. 

$207oR $149 OR $107? 
Standard (SR-SP210K) speaker system. 

Cabinet-size speakers for horizontal or' vertical 
placement on bookshelves. Only 15 9/16" high, 
9 7 /16" wide, and 9 1 /16" deep, these Standard 
speakers combine a two-way system of High 
Compliance Free Edge type woofer and highly 
efficient tweeter. Excellent reproduction with no 
distortion. For only $107 these ultra-smart, 
walnut-finished speakers can be yours. 

The new range of Standard stereo equipment: 
the perfect way to start putting together your own 
hi-fi system. It looks great, it sounds great, but-

. when it comes to price - it's not so great. · 
Standard costs surprisingly little. Standard also 
manufacture a range.of cassette machines and 
an FM/ AM stereo receiver. Enquire now at your 
main Stahdard showroom: 

.\'l' STANDARD 
Better than average, 
cheaper than most 

...-Htli~i 
330 PACIFIC HIGHWAY, CROWS NEST, N.S.W. 2065.: TEL: 439-1072 MCG3 
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RUGGEDIZED 
. , WESTON 660 .SERIES 

Designed- to Withstand Severe Conditions 
GENERAL FEATURES 

• Completely Drop-Proofed 
• · Custom ruggedized 

Self-Shielded Taut Band 
Mechanism. 

• Quality Components 
Used Throughout 

• Low Cost 
• 5 Models Available 

• Diode Protected Meter-Movement • From $55.00 
Plus Sales Tax. • Temperature Compensated 

• Pluggable Circuit Board Assembly 

SCHLUMBERGER INSTRUMENTATION 
AUSTRALIA PTY. LTD. 

MELBOURNE: 

SYDNEY: 

. BRISBANE: 

ADELAIDE: 

PERTH: 

S.l.A., 112 High Street, Kew, · 
Telephone 86-9535 
S.l.A., 134 Willoughby Road, Crows Nest. 
Telephone 439-7650 
LE. Boughen, 30 Grimes Street, T6oliitong 
Telephone 70-8097 
Associated Services, 110 Tynte Street, Nth Adelaide 
Telephone 207-2246 
Dawson Instruments, 7ClB. Hale Road, Wembley Dowrts. 
Telphorte 41-4117 

DC POWER SUPPLY MODULE 
2.5 Amp, 6-7 .5-tJV regulated, 
pre assembled and tested! 

All you add is your 
transformer (A+R5504) and 
an Instrument Case {H 43/6). 

Ideal for Benc:h Testing, 
Burglar Alarms, Tric:kle 
Charging etc:., 
and all Low Voltage, 
high•c:urrent applic:ations 
available in our , 
instrument sec:tion. 
(Suggested Retail Price $14.50) 

rodioports GROUP 

MELBOURNE'S WHOLESALE HOUSE 

I 
I 

562 Sp(:lncer St., West Melbourne, Vic., 3003. 
Phone 329 7888. Orders 30 2224. •Telex: 32980 

City Depot: 157 Elizabeth Street 
Melbourne. Vic., 3000. Phone 67 2699 

Southern Depot: 1103 Dandenong Road 
East Malvern, Vic., 3145. Phone 211 8122 

( 

PSM 0 
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CONSTRUCTING 
El.ECTRONIC 
PROJECTS The how and why of project building. 

Basic rools required to commence building projects, together with solder and wire. 
The tools are from left to right. Adcola sbldering iron, side-cutting pliers, long-nose 
pliers and small screwdriver. 

THE fascination of electronics is 
largely due to the ability to build, 
from a relatively small selection of 
components, a large variety of 
circuitry which, are not only 
interesting, but· are also extremely 
useful and fascinating. · 

The following selection of small 

projects has been designed to illustrate 
the breadth and power of electronic 
techniques, whilst introducing the 
beginner to project building. 

A minimum of different components 
has been used, and many components 

·are common to several circuits. 
Additionally, many of the ·circuits 

A typical matrix-board. 
project. Note that the 
layout is neat and .. _______________ ._ ____ .. compact. 

ELECTRON,ICS TODAY INTERNATIONAL- MAY 1974 

described here are basic black boxes 
(such as the amplifier and power 
supply) which may be used again and 
again as part of other more complex 
projects. 

Anyone building these projects will 
gain much insight into . general 
electronics, will assemble a selection of 
useful circuits and will be well on the 
way tb being a competent electronic.· 
experimenter and hobbyist. 

THE TOOLS 
Although the serious electronic 

hobbyist will ultimately finish up with 
a very extensive tool kit, very few 
tools are needed to get started on 
project building. 

The most essential thing is a good 
soldering iron, the one we recommend 
is the Adcola M70, 19 watt iron, 
having a 3.2 mm (1 /8 inch) tip. Also 
required are a pair of 100 mm diagonal 
side cutting pliers, and a small 100 mm 
screwdriver with a 3.2 mm blade. 

As well as the above basic tools, you 
will require some resin-cored solder, 
some 20 to 22 gauge tinned copper 
wire, several lengths (different colours) 
of PVC-covered hook-up wire (7 x 
.010 or 10 x .010), and a length of 
1 mm spaghetti-type insulation. 

Do not try to use plumber's stick 
solder or anything but high grade 
60/40 (60 per cent tin, 40 per cent 
lead) 5-core resin solder. Especially do 
not use any acidic ·fluxes - otherwise 
your components will corrode away! 

Resin-cored solder is available in a 
number of thicknesses, or gauges. That 
most commonly available is 16 SWG, 
but this is a little heavy for today's 
compact circuitry and we suggest that 
you obtain 18 or 20 gauge if possible. 

The .above tools, wire and solder are 
all that is required to get going on the 
matrix-board project, but for others 
you will also need a set of drills, a drill 
(preferably electric) and a couple of 
small files, one flat 150 to 200 mm 
and one'round 150 to 200 mm. These 
will be required to make small 
heatsinks and to mount ·completed 
projects in boxes, mount switches etc. 

As you progress in electronics you 
will find that other tools are required ~ 
and a good rule to follow is:- Buy 
only · good qualitX tools, and only 
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CONSTRUCTING ELECTRONICS PROJECTS 

those that you have a definite need 
for. 

CONSTRUCTION 
There are many' methods of 

constructing electronic circuitry, but 
one of the best devised so far is on a 
properly designed printed circuit 
board (such as that used for the. 
monophonic organ project described 
elsewhere in this section). 

Printed circuit boards are made by 
photographicalfy etching· the circuit 
pattern onto a piece of bakelite, 
phenolic-paper or fibre-glass board, 
which is coated on one side 
(sometimes both sides) with a thick 
copper surface. ihis process is 
generally beyond the hobbyist who 
usually purchases printed -circuit 
boards ready made. 

However printed circuit boards are 
only necessary where the project is 
intended to be· used permanently, or 
where the expense of the board is not 
of great importance. 

For the experimenter, there are 
several alternative methods of 

-constructing circuitry. These methods 
are both flexible and cheap. 

The most common of these methods 
involve veroboard or matrix board, 

Both of these proprietry boards are 
perforated at 2.5 mm intervals with 
small holes through which component 
leads may be passed. Veroboard has 
copper strips on the rear of the board 
which may be used as a means of 
interconnection - mafrix board does 
not. 

We have found that although 
veroboard looks the most attractive 
system at first sight, it is more difficult 

, to use and once used cannot readily be 
recovered for use again. Hence we have 
specified matrix board for the simpler 
projects. . 

To use matrix board, merely pass the 
component's leads through the holes 
and route them around the rear of the 
board to the other component to 
which it is to be connected. 

Where the component leads are not 
long enough use a short length of 
tinned copper as a link. Cover the bare 
wire with 'spaghetti'. Hook-up wire is 
then used to connect the power supply 
and input/output etc to the board. 
The accompanying photographs show 
front and . rear of the · temperature 
meter board. 

When wiring the components into 
circuit make sure all that are polarized 
(such as diodes, transistors and 

electrolytic capacitors) are oriented 
correctly. It is essential that this be 
checked thoroughly before switching 
on - otherwise components may be 
destroyed. 

Similarly the circuitry should be 
' thoroughly checked to make sure that 

no errors have been made in wiring. 
A few minutes spent checking can 

save expensive damage and waste of 
time locating faulty components. e 

The rear of the matrix-board project showing 
how the i:omponent leads may be bent to 
make connections simply and quickly. 
Sleeving need only be placed over wires 
where. they cross other wires. 

• PROJECT 
218 

MONOPHONIC 
ORGAN 

This miniature organ has full two-octave range - plus tremolo. 

The completed organ {not mounted in a case) together with its probe. We used a conventional 
ohone jack as the probe. · · 

You may well have seen Rolf Harris, 
on his TV show, playing a small hand 
held organ, the notes being selected.by 
a metal probe. Such an organ (known 
as a monophonic organ because only 
one note can be played at a time) can 
be very effective indeed especially 
when well tuned and fitted with 
tremolo. 

The ETI organ is such an instrument, 
it is capable of producing a very fine 
sound, and should provide a great deal 
of musical enjoyment - as well as 
being electronically educational. 

Because this is likely to be built as a ' 
9ermanent device we have designed a 
printed circuit board for this project. 
This will familiarize the builder with 
the advantages of using a printed 
circuit board {neatness, ease of 



+6- +9V 

ti + 
470µ!' 
16V 

ov 

C2 
0.01µF 

A1 
iOM 

AV1 
TUNE 
100k 

A7 
47k 

RS 
47k 

Fig.1. Circuit diagram of the monophonic organ. 

construction etc). Additionally, in this 
case the printed circuit board offers an 
ideal solution ·to the problem of 
building a keyboard. The keyboard is · 
simply etched onto the printed circuit 
board! As copper rapidly oxidizes 
when touched (resulting in high 
contact resistance), the board should 
be gold flashed or roll tinned to ensure 
good keyboard operation - ensure 
that this .has . been done when 

·purchasing. 
The instrument provides a full 

two-octave range including sharps and 
flats. We have selected the octaves 
from C (262 Hz) to C (1047 Hz) but 
other octaves may be obtained if · 
r~uired by changing the value of C5. 

Fig.2. Printed pircuit board 
layout for the monophonic organ (full size). 

PARTS UST 
ORGAN ETI 218 

R38 Resistor 22on l/2w 5% 
R34,37 .. 1 k 
HlO ,3.3 k 
Rll ' 3.6 k 
Rl2,13 ' 3.9 k 

R14,15 4.3 k 
~N6,35 4.7 k 

5.1 k .. .. 
R18,19 5.6 k 
R20,21 6.2 k 

R22 .. 6.8 k .. .. 
R23,24 .. 7.5 k 
R25,26 . 8.2 k 
R2728 .9.1 k 
R36 10 k 

R29,30,31 11 k 
R32 12 k 
R33 13 k .. ... 
.R5 33 k 
R7,8 47 k 

R9 56 k 
R4 100 k 
R2 3.3 M 
Rl 10 M 

RVl 

RV2 

CG 

C2 
C5 
C7 

C4 

C3 

Cl 

ICl,2 

Ql,2 
Q3 

01 

16rl. 

iSWl 

C7 
0.068µF 

Potentiometer 1100 k lin 
roftrY 

50 lW 
rotary 

Capacitor o.001µF 
polyester 

O.OlJlF tolyester 
0.056ff .. 
0.068 F 

1µF 35V 
.electrolytic 

lOfeF 16V 
.e ectrolytlc 

470µF 16V 
electrolytic 

Integrated circuit OM802 

Tra~sistor BC108 or similar 
TT801, 80139 

or similar 

Diode IN914 

Speaker 

Single pole ON-OFF switch' 

PC Board ETI 218 gold flashed or 
roll tinned, 



MONOPHONIC· 
ORGAN 

PROJECT 
. 219~220 

TWO.SIREN 
CIRCUITS 

Make a minot change to the preceding organ circuit - and there's a hee-haw siren. 

HEE-HAW SIREN ETl219 
The bas'ic oscillator circuitry of the 
organ faay be j.Jsed to implement two 
corornonly used siren generators. The 
frSt of these is, because. of its 
t:;haracteristic sound, called a HeeHaw 

"'and is commonly used as a police or 
ambulance siren. 

Operation of both sirens will be 
readily understood by referring to the 
description of . operation for .the 
integrated circuits and output stage in 

60 

the monophonic organ yvhich uses very 
similar circuitry .. 

In the case of the 'Hee-Haw the 
· frequency of IC1 is set to about 1 Hz 

and the mark/space ratio to 1: 1. The 
output frequency is controlled by R6, 
through which C4 charges, and R4 and 
R5 which will either help charge C4 
(higher frequency) or remove current 
from C4 (lower frequency). The ratio 
of R6/R4+R5 determines the difference 
in pitch of the two frequencies. No 
tune control is required and hence pin 

of IC2 is connected directly to the 
positive rail. 

WAILING SIREN Ell 220 
By altering the tircuit slightly the 

more conventional fire-brigade type 
sireri is obtained. Here IC1 operates at 
a lower frequency (about 0.25 Hz) and 
the output of IC1 is filtered to provide 
the slow smooth change required. 
·The component values specified 
provide approximately one octave 
between the .two extremes of 
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16n frequency in both cases. 
These three circuits, organ, hee haw 

and siren dramatically illustrate how 
the same basic circuitry can be used to 
perfrom a variety of tasks. Note also 
the black-box concept, all three 
consist of two oscillators and an audio 
amplifier. A little thinking about the 
l:lifferences between these circuits will 
give the con5tructor much insight into 
electronics. • 

+6 ..,oR,_+ .... 9V--------...----'----'-..-'-----..---.---"<t-----"1r---.-"'-'iSPEAKER 

Rll -
R7,10 
R3,8 
R9 

R6 
R5 
R2 
Rl 

C5 
C4 
C6 
C2 
Cl 

'PARTS LIST 
HEE HAW SIREN 

ETI 219 

ca~.citor 

22on ;12w 5% 
1 k ,, " 
4.7 k 
10 k 

47 k 
120 k 
3.3M 
10 M 

" ,, 
o.001µF'po1yester 
0.056µF " 
0.068UF " 
O.lUF " 
470µF electrolytic 

ICl,2 Integrated clrcuitOM802 

NOTES 
fOR HEE HAW·-
R4 IS NOT USED JSHORT OUT) 
RS!'> 120 k 
A6 IS 47 k 
c21s o.1µF 
C3 NOT USED (LEAVE OPEN) 
FOR SIREN:-
R4 IS 39 k 
AS IS 18 k 
R61S 33 k 
C2 IS 0.39µF 
C3 IS 100µf 16V 

Ql 
Q2 

na~.sistor BC108 
TT801, 80139 

RVl Potentiometer soQ lW 

16U Speaker 

01 Diode IN914 

piece of matrix board. 

C6 
0068µF 

Circuit diagram for both sirens. 

PARTS LIST 
WAILING SIREN ETI 220 

All parts as for heehaw except 

R4 Res)~tor 
R5 
R6 

c2 ca~~citor 
C3 

39· k . •/2W 5% 
18 k ,, " 
33 k 

0.39µF polyester 
lOOp.F 16V 

electrolytic · 

PROJECT' 
221 

BASIC.POWER 
SUPPLY 

Simple regulated supply provides 4.5-12 volts at 400 mA maximum. 

The power supply shown unmounted. Note the aluminium heat sink fpr the power transistor. 

i • • 
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THIS little power supply .provides a 
range · of switch selectable output 
regulated voltages from 4.5 to 12 
volts, selectable by a switch. -The 
supply . will provide up to 400 - mA 
(800 mA when modified for use with 
the organ described elsewhere) and the 
output can withstand a short circuit 
without damage. It is therefore ideal 
for the experimenter or for use with 
high drain appliances. 



BASIC POWER SUPPLY 

ACTIVE ~ 240V=,.u 
NEUT~SW1 Tl 

EART~ J,. 

+ Cl 
~~~F 

Rl 
lk 

SW2 OUTPUT 

e 

i.5 ~~3055 
Fig. 1. Circuit diagram of the_regulated power supply. Note that when used to power the monophmic organ, R6 should be 0.75 ohms 
(2 x 1.5 f2in parallel). This increases the output current <:apability to about 600 mA. · 

, I 

SPECIFICATION 
Nominal output voltage 12 V, 9 V, 6 V, 

and 4.5 V 
Output current 0 - 300 mA 
Current limit approx. 500 mA 
* except when modified for use with 
organ. 

TRANSISTOR TESTER . , 

II PROJECT 222 
Measure and test your 
transistors with this easily 
built device. 

EXPERIMENTERS will frequently use 
the same transistors in a whole 
sequence of experimental circuits, for 
recovering , and , re-using such 
components saves considerable outlay. 

The transistor tester mounted 
in a metal <:ase. 



But semiconductors ·are easily 
damaged - by .incorrect operating 
conditions or· by excessive 
application of heat when soldering. 

Only too often a malfunctioning 
experimental circuit will be checked 
and rechecked before one realises that 
a transistor is dead. 

A transistor tester will save hours of 
such frustrating and unproductive 
effort. 

Transistors can often be bought 
cheaply in bulk - usually in unmarked 
and untested lots - or recovered from 
old computer boards. Here again a 
transistor tester will prove invaluable 
in eliminating the faulty bits. 

The simple transistor tester described 
in this project not only sorts out the 

. good from the bad but indicates also 
the approximate gain <m of the 
transistor. This is a most useful feature 
for those circuits where transistors 
need to be matched. Two ranges of 
gain '(beta) are provided, 0-100, and 
0-1000. The tester may also be used to 
check transistor polarity. • 

PRESSTO 
TEST ... 

+9V0---0 
SW1 

ov 

HOW IT WORKS 

01 
1N914 

Operation of the tester is very 
simple. The meter, Ml, monitors the 
collector current of the transistor 
under test whilst R4 supplies a 
current of about 10 µA into the base 
of the test transistor. Thus, on the 
10013 range, the maximum collector 
current will be 1 mA and, on the 
100013 range, 10 mA. Switch SW3 
therefore changes the meter 
sensitivity according to the beta 
range selected. · 

The meter is protected by means of 
Dl against damage due to test 
transistors being shorted. The zener 
diode ZDl stabilizes the battery 
voltage io S.6V. 

Circuit diagram of the ET/ transistor 
tester. 

PNP 
SKI ' 114 I 

I 01·kBb 470k 
I 
I 
I 
t 
I 
I 

N'PN 
*TRANSISTOR 
UNDER TEST 

PNP 

SW2/B 

The construction method may readily be 
seen from this photograph of the back of 
the front panel. 

PROJECT 
223 MULTIVIBRATOR 

Fundamental square wave osci,llator has a thousand and one uses. 

ELECTRONICS TODAY INTERNATIONAL-MAY 1974 

THIS simple circuit, known as a 
multivibrator, is in effect an oscillator 

·which provides a rectangular output 
waveform. When R2 equals R3, and 
C1 equals C2, the output waveform 
will be symmetrical (i.e. it will be a 
square wave). 

With the component values as 
specified in the circuit, the operating 
frequency will be approximately 5 
kHz, but this is ,easily altered by 
changing the values of C1 and C2. 

In this type of circuit, each transistor 
turns on and off alternately. For 
example when Oi turns on, the drop 
in collector volts is passed via C1 to 
the base of 02 turning it off. The off 
time of each transistor · is 
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MULTIVIBRATOR 

R1 
. 3.3k 

R2 
33k 

R4 
3.3k . 

C3 
0.01µF 

...,_---lr----4 t----+--1. f-o 

OUTPUT 

Output from the multivibrator is 
taken via C3, and may be used as an 
alarm signal, etc (via switch amplifier• 
and speaker) or, it may be used as a 
signal source for tracing through 
amplifier and radio circuits. A square 
wave is rich in harmonics and, with an 
operating frequency in the 5-10 kHz 
region, the harmonics extend up into 
the broadcast receiver band. Thus one 
may locate a faulty stage in a receiver 
by injecting the signal into the circuit 
stage by stage going backwards from 
the output amplifier to the input stage . 
of the receiver. When the faulty stage 
is reached, no output from the speaker 
will be obtained. 

Circuit diagram of the multlvibrator. 
This little multivibrator has many 

other uses and similar circuitry will be 
found in many commercial and 
industrial electronic equipment. e 

approximately 0.7 RC where for' 01, 
R equals R2 and C equals C2. · 

Similarly for 02 the time constant.is 
determined by 'R3 and C1. Note that 
R is in ohms and C is in farads. 

The two halves of the wave may be 
made unequal by using different values 
of C in the two sides. However the 
ratio of the two durations (called the 
mark/space ratio) should riot .exceed 
four to one. 

The circuit is tolerant • of supply 
voltage changes, and operating 
frequency will change very little over 
the supply range of two to seven volts. 
Note that with a supply above seven 
volts, the base/emitter breakdown 
voltage ·of the transistors will be 
exceeded and the frequency . of 
operation will increase. Operation in 
this region is not recommended as the 
transistors may be damaged. 

·PARTS LIST 
- Multivibrator ETI 223. 

Rl,4 Resistor 3.3k 1/2 ·watt 5% 
R2,3 Resistor 33k 1/2 watt 5% 

Ql,Q2 Transistor BC108 or similar 

Cl,C2 Capacitor 0.0047/JF polyester 
C3 Capacitor O.OlµF 400V polyester 

6 volt battery, small piece of veroboard 

' 
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Iii' PROJECT 
TEMPERATURE 

224 ALARM 
Under or over temperature - or b~th ~ will activate this alarm. 

The completed temperature alarm. Note the Morganite type alarm in the foreground. 
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THIS circuit is designed to provide an 
alarm · (either audible or by relay 

, contact closure) whenever a 
. temperature, i'!S monitored by a 

thermistor, drops below, or rises 
above, a preset level. The thermistor 
sensor is a negative .temperature 
coefficient device (NTC), that is, as 
temperaturi;i rises the thermistor 
resistance falls. 

Using thermistors, the range of 
temperatures over which the unit will 

· operate is from -20 to +150° C. 
However any ohe single type of 
thermistor .is only useful over a 30°.C 
range and it is therefore necessary to 
select a thermistor for the desired· 
operating point by referring to Table 
1. 

Select the desired temperature from 
:column 1. The corresponding nominal 
value of thermistor will be found in 
column 2. The thermistor wiil have 
a value of resistance between 1 and 4 k 
.at' the operating temperature. 

Jhe hysteresis, or deadband, between 
the on and off switching points is only 
a Jew degrees centigrade and the 
circuit may therefore be used to 
switch a heater, etc, for temperature 

· - ,control in non-critical applications. If 
desired, the deadband may be widened 
by reducing the value of resistor R4. 



Operating 
Temperature 
Oc 
-20 
0 
+25 
+40 
.+70. 
+100 

·TABLE 1 

Suggested 
Thermistor 
(resistance, in ohms, 
. at 2s0 c}. 

180 
560 
2200 
3900 
10 k 
27 k 

HOW IT WORKS 
The emitter of Ql is connected to 

the junction of RVl and THl 
(thermistor) which form a voltage 
divider. As THl varies with 
temperature the voltage at the 
emitter of Ql will also vary with 
temperature. 

Transistors Ql and Q2 together 
form what is known as a Schmitt 
trigger. The Schmitt trigger is in fact 
an amplifier with positive feedback; 
If the temperature is below the point 
set by RVl, transistors Ql and Q2 
will be off, that is, not-conducting. 
The voltage at the base of Ql will be 
set by R2, 3, 4 and 5. Since Q2 is off 
it does not affect the parallel 
arrangement of R4 plus R4 with R3. 
Thus with a 6 volt supply there will 
be 2.86 volts at the base, If the 
emitter voltage of Ql falls below 
2.86 - 0.6 volts, i.e. 2.26 volts, Ql 
will tum on. This causes Q2 to turn 
on thus effectively putting R4 in 
parallel with R2. This causes Ql to 
latch on, hence, its emitter voltage 
now has to exceed 3.14 - 0.6 volt 

NOTES: 
Q3A IS USED FOR AN 
OVER TEMPERATURE ALARM. 
038 IS USED FOR AN •. 
UNDER TEMPERATURE ALARM. 

>­a: 
UJ-

1= -><­
<OC:O 

TH1 ALARM 

Circuit diagram of the temperature alarm. 

before the transistor will turn off. 
, Reducing the value of R4 will make 

the difference between these two 
voltages greater thus increasing the 
deadband. 

The relay or alarm is driven by Q3 
which buffers the output of Q2. The 
circuit may be ·used for 
over-temperature, under temperature 
or both types of alarm simplr by 
using the appropriate Q3 circuitry. 

/ 

m 
PROJECT 
225 

SIMPLE 
AMPLIFIER 

Build ET l's cheap and simple 1.5 wan amplifier 

ELECTRONICS TODAY INTERNATIONAL-MAY .1974 

AMPLIFIER ETI 225 
A SMALL AMPLIFIER is an almost. 

indispensible aid to the experimenter. 
It may be used to amplify, and make 
audible, signals from oscillators 
operating in the audio range; to trace 
signals through another audio 
amplifier that is faulty, to amplify ar\y 
other signal to a reasonable power 
level for metering or relay operation 
etc. etc. 

There are at present on the market 

The completed amplifier. Note the ~ 
aluminium heatsink to which 02, 04 and 05 are 
cemented. These transistors must be plastic T092 
types as per parts list. 
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SIMPLE 
AMPLIFIER 

many integrated circuit power 
amplifiers providing outputs of from 1 
to 3 watts but most of them req·uire 
very careful layout of the circuit in 
order to prevent instability (an 
unstable amplifier may oscillate and be 
damaged as a result) Additionally, a 
discrete transistor amplifier is far more 
educational iri that voltages can be 
measured in order to gain a better 
understanding of its operation. 

Hence the ETI · 225 amplifier has 
been designed using discrete transistors 
which beside being much more stable 
than integrated designs, is ideally 
suited to the needs of the 
experimenter. · . 

Transistors 02, 04 and 05 are glued 
to a piece of aluminium which acts as 
a heat sink (use 5 minute epoxy). 
These transistors must be the plastic 
types specified. . Metal can types 
usually have the collector connected 
to the case and would be shorted by 
the heat sink. 

We have used a short section of an 
electric jug element to construct the 
one ohm resistors in the emitters of 
04 and 05. However, one ohm, half 
watt resistors will be entirely suitable. 

HOW IT WORKS ETI 225 
This circuit is fafrly · typical of a· 

large number of audio amplifiers. 
The main voltage amplifier 

transistor Q3 drives the 
complementary pair (NPN plus PNP) 
Q4 and QS which are buffers 
providing high current gain but less 
than unity voltage gain. . 

As the bases of Q4 and QS ·are 
effectively two base emitter junctions 
apart, Q3 is used to set the bias 
voltages for these transistors. 

R2 
100k 

R1 
22k 

IN~ _,._ __ _.b"+--1 

Cl 
O.lµF 

! 
~ H3 
~ lOOk 

Circuit diagram of the 

R4 
1.2k 

C3 
JOOµF 
10V 

1.5 watt general purpdse amplifier. 

Transistor Ql operates as an error 
amplifier which compares the input 
voltage and a divided down version of 
the output voltage. If there is any 
difference it provides a control 
voltage to Q3 in such a way that the 
error is .corrected. The output voltage 
is divided down by the ratio of (R6 + 
RS)/RS and hence the calculated gain 
will be 28 although the measured 
gain will be slightly less. , 

The de bias point of the amplifier is 
also set by Q2 and this is unaffected 
by RS and it is isolated by means of 
C3. To maintain an approximately 
constant current in Q3, capacitor C6 
is used· to keep the voltage across RS 
(and hence the current through it) 
constant. 

Capacitors C4 and CS are used to 
provide frequency compensation. 

~NLY 

BC548 BC558 ~~ ~ BC108 ~ 
~~ 

80139 
BC549 BC559 

~N3.638 
BC549 PN3643 

. BCSSS PN3645 
DBC559 .. ~ ID 0 

0 

c . ©c b ob 

• oe 
2N3645 

BC109 BC178 
BC177 BC179 

2N5485 

o====~ 
TT801 

g 
s 
d 

80140 

~ 
B= BC148 

BC149 

© 0 
d ~c@l b b[J 

e •D 

© b 
e 

--c::J--., 
DIODES 

c 
03 
BC549 

0 3 

0 

OM802 

() 
ccr~ 

2N3055 
AY8149 
AY9149 /G 0 0 

@b 

04 
PN3643 

+ C6 . 
100µF 
10V 

R11 
1 

+12V 

----~~PUT 

R12 
1 

C7 
470µF 
.10V 

BASE 
CONNECTIONS· 

Here are the base 
connections for the 
transistors used in this· 
project feature. 
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KONO 
LEAD ACID BATTERIES 

·outstanding in design and 
performance 

. CONSTRUCTION 
Fully sealEid in reinforced plastic housing. 

LIFE 
500-1000 charge cycles or 4-5 years on float service. 

DISCHARGE CURRENT 
Maximum continuous discharge 200 times 1a·rger than the 20 
hr discharge rate. 

.. 
~ SPECIALS 

.. 
Low cost kits. Simple to construct at prices you can afford. 
He-Haw kit $14.21. Siren kit $14.70. XTAL radio complete 
with Ferrite rod aerial $5.56. Organ kit $17.67. IW amp kit 
$6.42. Temp meter $4.05. Transistor tester $12.65. 
Multivibrator sig~ injector $3.19. Power supply $17.89. 

HITACHI CASSETTES 
1 off 12 off 24 off 

C 60 Low Noise $1.63 1.47 1.33 
C 90 Low Noise $2.23 2.00 1.80 
C120 Low Noise $2.88 2.50 2.25 

UDC 60 Ultra Dynamic $2.37 2.14 1.93 
UDC 90 Ultra Dynamic $3.15 2.a4 2.56 
YDC120 Ultra Dynamic $4.35 3.92 3.53 

SONY C90 CHROME CASSETTE $3.95 

Philips Sunlamps $16.00 
Philips 5'' Squawkers $16.00 ea 
Ph ii ips 8" Woofers $12.00 ea 
Philips 1" Dome Tweeters $ 8.00 

INDUSTRIAL PRODUCTS DIVISION 

NEW, EXCLUSIVE, LOW COST MINIATURE 
SOLID STATE ELECTRONIC ~LARM 

APPUCATIONS Portable and battery-operated 
equipment, alarm clocks, test. apparatus, intercom sets, 
automotive warning indicators, timers, etc: 
HIGH RELIABILITY - no moving contacts. Coil is enclosed 
in a magnetic Pot core. No arcing, interference or RF noise. 
LOW POWER CONSUMPTION - Unit consumes Jess power 
than a signal lamp. Approximately 17 mA at 12 volts. Unit 
can be activated directly from a transistor gate. 
VOLUME - 90 decibels at 20cm. Output volume increases 
and decreases with voltage. 
COMPACT EASY TO INSTALL-small size; weighs only 17 
grams. 
WIDE OPERATIONAL VOLTAGE - available in 3, 6, or 
12V models 

MORGANITE AUSTRALIA PTY LTD 

SYDNEY: 43-4805/43-5826 ADELAIDE: 268-2244 
MELBOURNE: 544-2477 BRISBANE: 52-1201 
PERTH: 684970 · 

FOR MAY kf 
BASF DP 26 2400' 7" TAPE 
1 off - $10.00 10 off - $ 9.00 
3 off-.$ 9.50 15 off - $ a.50 

Special limited supply 
8.30 SPEAKERS 8 n :-- $12.95 each 
Plessey 12U50 an 15n $36.00 

C12P 8n l5n $19.79 
C12PX an 15n $21.15 
C100 8n 15n $13.26 
C100X an 15n . $14.68 
C8MX 8n 15n $ 8.95 
C6MR 8n 15r2 $ 7.90 
C60 \ 8n 15r2 $11.09 

FULL RANGE OF: 
Capacitors - Resistors - Potentrometres - Semiconductors 
- Tuning Condensers - Transformers - Speakers - Valves -
Switches (Rotary, Slider, Toggle, etc.) - Bezels - Batteries -
Stylii - Tape (B.A.S. F.) - Cassettes - Flex - Soldering 

· Irons - Relays - Plugs - Sockets - Terminals - Tag Strips 
- Tagboard - Matrix Board - Copper Clad Board - Etching 
Material - Rectifiers - Cases - Chassis - T. V. /Aerials -
Cable - Fuses~ Jacks and Jack Plugs and Kitsets . 

..... 
CATALOGUE 50c. We do not have elaborate Catalogues, 

EDGE ELECTRIX just a simple one everyone can understand one sole 
Proprietor deals with all your problems personally. 

34A Burwood Rd., .Burwood. COMPLETE MAIL ORDER SERVICE 
All goods available at competitive prices. Please write or 
ring for a quote ... allow a sufficient amount to cover 

Phone: 747-2931 Freight when ordering . .... .. 

.... 



HERE'S HOW TO OBTAIN.THE KITSE'l 
PROJECTS DESCRIBED IN THIS SPECJ 
All Will BEAVAILABLE WITHIN TWO WEEKS. 
LOW-LOW PRICES INCLUDE CABINETS,P.C.B's OR MA TRI. 

Low co5t 1w·amplifier 
Simple temperature meter 
Transistor tester 
Signal injector 
*Simple power supply 
Monophonic keyless organ 
Hee-haw siren 
Conventional siren 
Crystal radio 
Temperature alarm 

Packjpost 6.oc per kit except * which is $1.2 o. 

$2.95 
$10.75 
$13.90 

$1.25 
$14.00 
$14.70 
$12.25 
$12A5 

$6.15 
$6.35 

.PLAYMASTER 13f 
A HIGH PERFORMANCE 13 
pER CHANNEL AMPLIFIER ~ 
$55.00. 

At still c>n1y $55;00 (less Fairchild t 
13 watt RMS per channel amplifi 
powered hi·fl klt-set amplifier availa 
facilities and provision for simul 
provides a far better performance 1 

·over 3 times more. l"alrchlld tram 
additional $7.00. P/Post $2.00. 

· DO-IT-YOURSELF IN ONE EVENING ANI 
·9 PLESSEY ASSEMBLE THIS 12" TWIN CONE/1" r 

VENTED 1.6 CU ·FT. ENCLOSURE AND 
LEAVES MOST 8" AND 10" SYSTEMS FOR 

Housed in a specially designed and ver 
remarkable system comprises the ne 
fibre-length) C12PX 12" twin-cone, wi• 
bass and mid·tahge end ttie crystal 
covering the highs. 

Frequency response is '30 
capacity is 30 watts RMS. 
*OUR SPEAKER-
PRE·ASSEMBLED AND 
only a small am6unt c 
veneering to complete! 

GIVES TOP . PERFORMANCE . AND 
REPRESENTS UNBEAfABLE VALUE AT 
OUR SPECIAL LOW PRICE 

ALSO AVAILABLE FULLY·AS~ 
PACK/FREIGHT$5.00 EACH. 

C.D.I. ELECTRONIC 
·IGNITION KIT 

With this simple easy to 
construct" Capacitor 
Discharge Ignition kit 
YOU Will increMe -

* Fuel economy * Spark~plug life * Points 
life * Easier starting * much improved 
overall performance. Is s11itable for all 12V 
systems, positive or negative . , earth. · 
Secondary winding of transformer is 
pre-wound. Sturdy diecast box supplied. All 
parts are new and guaranteed. 

>A MUST FOR EVERY MOTORIST AT 
ONLY $20.501 P/Post 75c. · 

NEW KIT-SETS E 
THEMOODCOL 

·· Specially designed, simpl 
construct - _by anyone 
4 CHANNEL AUDIO 
COLOUR UNIT 

CREATE LIVING COLOUR THAT MOVES wr 
Designea to beat all others, this unit feat 
with variable filters driving 1 kw ea.• Brill' 
capability. •Only 100mV drive for full di 
black front panel and teak ends. A MUST F 

COMPLETE KIT ONL V $ 
WIRED AND TESTED $1 



FOR THE 
L ISSUE 
SAPPL/CABLE 

AMPLIFIER l<IT 
ATTS RMS 
FOR JUST 

" 

slstor pack) the Playmaster 136 
is definitely the best medium 
. Features full Input and control 
d quadraphonic facilities and 
n commercial amplifiers costing 
r pack can be supplied for an 

SAVE 30Z 
E. TWEETER 2 WAY 
AIN A SOUND THAT 

AO! 

1.6 cu. ft. enclosure, this 
lessey CF L (controlled 
nge spe~keff'):>vering .the 
r PlesseV'J{30 tweeter. 

CLOSURE COMES 
NEERED and requirec' 
inal·assembly and strip 

BLED FOR $70 EACH 

THE MOOD OF YOUR MUSIC! 
s: • 4 independent channels 
t definition • Mono or stereo 
ay. • Handsome styling with 
VOUR HI-Fl SYSTEM 

.50 (full imltructions stlppliedl 
00 Reg. P & P $2.00 

~NOW! SPEAKER SYSTEMS THAT "CANNOT 
BE BEATEN FOR (JllALITY, PERFORMANCE AND PRICE! 

@Steintron THEY MUST BE SEEN AND 
HEARD TO BE BELIEVED! 

Kit-Sets Australia have imported a range of speaker systems direct from the manufacturers 
Never before have ~uch high quality systems been offered at such a low price. The savings have 
been brought about by our policy of direct importing which bring you, the customer, systems 
at almost half the normal retail price . 

only $99 each 
MODEL V10010" 3-WAY SPEAKER SYSTEM, 

only $79 each 

MODEL V120 12" 4-WAY 
SPEAKER SYSTEM. 

Top of the range ls the Model V120 which consists 
of a roll surround high compliance 12 inch woofer, 
a 61/2 inch midranl;le (with a crispness which has to 
be heard to be believed) complemented by a highly 
efficient ll/2" Dome tweeter with 1200 Dispersion 
and the most Incredible 2n Super tweeter. comes 
In a beautiful walnut finish, sturdy cabinet with a 
wood slotted grille, rather than the normal grille 
cloth fitted to lesser quality units. The cabinet has 
a cubic capacity of 2.75 cu.ft: having sides 1" thick 
to stop any resonances that may occur. To top all 

' this the crossover has roll-off of 12 dB per octave 
and Includes a tone control to allow you to tailor 
the response to your room. Power handling 
capacity 50 watts RMS frequency response 
20·22000 Hz. · 
Our speelal Direct t mport°price is only $198.00 per · 
pair. Freight$10.00perpairformail order. - . 

For the economy minded we have 
the Model V100 which has all the 
features of the V120 except has a 
10" woofer plus 5" midrange and 
the same 1 JI,'' Dome Tweeter in a 
1. 75 cu.ft. enclosure, an 
incredible power handling 
capacity of 40 watts RMS and a 
Frequency response of 
20·20 000 Hz. . 
$158,00 per pair. Freight $10.00 · 

, per pair for mail order. 
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·Ja~~~r 
Telephone 211 ·5077 

P.O. BOX K39, HAYMARKET 
N.S.W. AUSTRALIA 2000 

405 Sussex St., Sydney 

NOW THE NEW E.T.I. 
414 MASTER MIXER 

Complete kit $198.00 P & P $3 
Mixer equaliser kit $19.50 P & P 
40c. 
Preamp & tone control for 2 
channels $21.00 P & P 40c. 
Power supply $28.25 P & P 40c. 
Metalwork $15.90 P & P $1.00. 
Front panels $2.90 ea. P & P 40c. 
Timber case $7.25 ea. P · & P 
$1.00. 
All coils prewound. 

E.T.t. 413100 WATT 
GUITAR AMPLIFIER 

Features • Robust 
and compact • 
Frequency response 
20Hz to 150kHz ± 
3dB • Total 
distortion .50 at 80 
watts. Complete kit 
of parts 

ONLY $65.00 
Plus $2.00 p&p. 

HI 420 4-CHANNEL AMPLIFIER 

features 15watts per channel with 
sq decoding complete kit $129.00 

ETI 423ADDONDECODERAMP 

adapt your stereo to fu II 4 
channel SQ operation for only 
$59.00 

SYNTHESISER 
Please enquire for price details. 
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integrated 
ana 

thin film 
hybrid circ.ui ts 

This Guide lists Sprague integrated circuits designed specif­
ically for the consumer entertainment market. The listing is 
limited to standard off-the-shelf products which fit a particular 
function most economically. 
Tristate Electronics Pty. Ltd. recognises the need to help 
solve customer correlation or design problems and custom 
requirements, thus its application staff is .readily available. 
For assistance of this nature, please write or call your nearest 
Tristate sales representative. 

SPRAGUE INTEGRATED CIRCUITS REPLACE THESE TYPES: 

··Fairchild Motorola National R.C.A. Signetics T.I. 

MC1357 LM2111 CA2111 N5111 

MC1357 LM2113 

CA3120 

MC1339 

µA3075 LM3075 CA3075 

MFC4050 

µA720 

µA3065 MC1358 LM3065 CA3065 N5065 

µA753 

µA704 

/1A3064 MC1364 LM3064 CA3064 SN76564 

- LM378 

SN76177 
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• TEMPERATURE 
·PROJECT 
226 METER 
Solid-state meter displays temperatures ....- even from distant points 

AN ELECTRONIC temperature meter 
is an extremely useful instrument, and, 
is far more versatile than the mercury, 
or alcohol-in-glass types. For example, 
the temperature sensing element does 
not have to be located with the meter 
and thus, a remote sensor could be 
used to monitor swimming pool 
temperature on a meter readout 
located within the house. 
Additionally, several sensors may be 
used, e.g. monitoring temperatures of 
pool water, outside air and air inside 
the house. This is simply achieved by 
running separate sensor leads back to 
the meter and using a switch to select 
the appropriate sensor. 

Many devices are capable of being 
used as temperature sensors. Examples 
of these are the thermistor. the 

The completed temp­
erature meter. Note 
that the sensing 
diode is shown 
mounted on the board. 
This would normally 
be located remotely 
with a pair of leads 
running back to the 
board. 

thermocouple and the semiconductor 
diode junction .. 

The voltage across a forward biased 
diode junction, whether it is part of a 
transistor (e.g. base emitter) or a 
discrete diode, has a negative 
temperature coefficient. This means 
that with an increase in temperature 
the voltage across the diode drops. 
This effect is normally detrimental to 
stable operation of other circuitry but 
may be used, as in this circuit, to 
measure temperature. i 

CALIBRATION . 
The meter is calibrated by adjusting 

the meter at two known temperatures. 
The temperatures of melting ice and 
boiling water should be used as 
reference points. 

With the diode sensor and the 
thermometer immersed in melting ice, 

+9V 

R9 
3.9k 

t .. PRESSTO 
READ 

R10 
330 

ZD1 
5.6V 

adjust RV1 to read 0°. Then insert the 
sensor into boiling water and adjust 
RV2 for 100°. A kettle is ideal for the 
boiling water adjustment or some 
vessel that restricts the steam to some 
extent. Do not use an electric ·jug 

· having an exposed heater element. 
A known ambient temperature can 

be used as the low reference if desired 
by first adjusting RV1 such that the 
meter reads 0° with the sensor at 
ambient temperature. Then with the 
sensor in hot or boiling water adjust 
RV2 such that the meter reads the 
difference between the two 
temperatures. With the sensor back at· 
ambient (allow time to cool) readjust 
RV1 to read the actual ambient 
temperature. 

Recheck the meter at both set points 
for which ever method of calibration is 
used.· e 

SPECIFlCATION 
Temperature Range ·0-100°.c 
Sensor silicon diode 
Scaling reasonably linear 

over 0-100° C 

HOW IT WORKS 
The negative temperature 

coefficient of a diode is of the order 
of 2 .mV/°C, and in our circuit, this 
voltage is measured by a differential 
amplifier Qi and Q1. 

The diode has an offset voltage of 
0.55 mV ~hich is compensated for 
by RVl. A differential amplifier is 
used so that variations in transistors 
due to temperature do not affect the 
calibration. 

As there is no instrument warm-up 
time, it is suggested that a 
push-to-read button be used to 
switch on power in order to extend 
battery .life. Battery drain is about 10 
mA when the meter is operational 
hence, if continuous readout is 
required, a small power supply 
should be used. 



ldi ~~~Ett CRYSTAL RADIO 

, , 

The classic begiliners' circuit - no power supply is tequired. 

ASK any of today's electronics buffs 
what was the first thing they ever 
built. Chances are it was a crystal radio 
set. 

The crystal set is the simplest of all 
radios - and one of the earliest. 

Its fascination is that it requires no 
external source of power - beyond 
that derived from the incoming signal 
itself. 
. A basic crystal receiver consists of 

an external aerial, a tuning circuit -
that separates the desired signal from 
all other signals - a rectifying device, 
and a set of headphones. 

In earlier days a crystal of galena 
was used to rectify the signal. The 
.crystal was· held in a metallic holder 
and a metal wire, called a 

·r· AERIAL 

C1 
0.001µF 

cat's-whisker, was used to touch a 
sensitive part of the surface of the 
crystal. Sometimes much fiddling had 
to be done to find the best operational 
contact .. 

The cat's-whisker/galena crystal 
arrangement is of course responsible 
for the name ·given to . th is type of 
radio but nowadays we can use a much 
more efficient rectifier the 
semiconductor diode . 

Reasonable volume can be obtained 
from a crystal set providing a 
sufficiently long aerial is used. This 
muSt be mounted as high as possible. 
Something of the order of 20 metres 
long, mounted seven or eight metres 
high is fine. . 

The headphohes used should ideally 

Circuit diagram of the cryStal radio. 

TUNING CAPACITOR '--
C01L 

.. (SEE TEXT) 
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. R1 
270k 

OUTPUT TO 
'EARPIECE 

II I 

have an impedance of around 2000 
ohms. Suitable types are still available 
from many disposal stores. If these are 
not obtainable, a crystal earpiece such 
as is supplied with most transistors will 
do. These generally have a very high 
impedance and require a high voltage 
drive. Hence the volume will be lower, 
when using such an earpiece, but it 
will still work. • 

HOW IT WORKS 
An aerial receives all the 

electromagnetic radiation in the area. 
Each signal source produces voltages 
across the antenna .and unless these 
signals can .be separated somehow, 
the information we require will be 
hopelessly scram bled by all the other 
signals. 

To do this, the low frequencies are · 
rejected by Cl and the remainder are 
impressed across the parallel 
arrangement of the coil and C2. Such 
a parallel LC circuit has a resonant 
frequency, .determined by the values 
?f L and C, at which its impedance is 
relatively high. At all other 
frequencies its impedance is low. 
Thus only the signal which coincides 
with the resonant freque-ncy of the 
LC arrangement will produce a signal 
to be rectified by diode Dl. By 
varying C2 we may vary the resonant 
frequency and hence tune to 
different stations. 

The rectified signal is then filtered 
by Rl and C3 to recover the original · 
audio modulation from .the selected 
radio station carrier. 

PAl'f1$ l.tst h < .• ·· ... · 
cry stat Radio -E't • 2i~r1 · 

··~i' ~~isti>r:a:i.o J<··;k,watt,!W~ . 

··~~:~ae~~ltt)'r ¥-O°cfJfF >'.···: · 
'oi•~r~cie dA9l ois1~11~;< 
Li' CciH see ;.rabli;:l. , 

.•.ia,fnu~~ryj~~,~~J1n~ie··~ei1~~47;;~ 
>c~ti, -~rtnei •J)let~ o~ .cardboard, t~birisi 

· jse~ Table l). ·· · · · · 

<TABJ.;l;'t•.· (. •' ,, .•, • ..,:,·-; .. ···,··,.: .. co 
',\,o/Jnd.lng detl!ifJI of air•cored c~ih. {~lose 
~.Q.1.11tsO,.> .• ···.·••• .. •••-•· ·>;· .. ••-·•· .. •<·•·: ···.:: ;····.;;:·•, 
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', 22 .... 24 '\, 2$ .... ; .. 
•• sWQ •··.· SWG .. ·. sWG . 
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,.52 
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I < INTERNATIONAL 422 
STEREO AMPLIFIER 

SINCE publication .of our 100 watt 
guitar amplifier, in December 1972, 
several thousand have been built and a 
surprisingly large quantity of these 
have been for home stereo use. People 
have used two of these together with a 
'separate preamplifier for stereo, and 
would you believe it, we know of a 
few pebple using four in a 
quadraphonic system! 

This is not as way out as it sounds 
for many present-day speakers 
sacrifice efficiency to gain quality. 
Many high quality speakers need at 
least 50 watts ('rms') to drive them 
satisfactorily. 

. There is an obvious need for a high 
powered amplifier, and in response to 
many pleas, we have designed an 

PROJECT·422 

I 

This exciting new under-$120 
amplifier produces a full 50 watts 
(rms) 'J>er channel! 

inexpensive amplifier that will deliver 
a genuine 50 watts rms per channel, 
both channels driven, into 8 ohms. 

Since most modern speakers are 8 
.ohms impedance, we have not 
·designed the amplifier for 4 ohm 
operation. Such an amplifier would 
require a much larger transformer and 
would be considerably more 
expensive, so we have decided to . 

. Internal view of the completed amplifier. 
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INTERNATIONAL 422-. 
·STEREO AMPLIFIER 

View of the rear panel of the amplifier. 

F ig.1. Circ~it diagram of the preamplifier (one channel only shown). 

Fig.2. Printed circuit board pattern for the preamplifier. 

NOT ES-
PADS 1-12 ARE·FOR tHETONE CONTROLS 
WIRES 13& 14GOTO THE DECODER BOARD 
PADS 19 & 20 ARE THE MAG- AMP_ OUTPUT 
PADS 21 & 22 ARE THE SHIELD OF 19 & 20 
PADS..15 & 16AREARE THE PREAMP_ INPUTS 
PADS 17 & 18 ARE THE SHIELD OF 15 & 16 

Fig.3. Component overlay for the preamplifier. 

... 
x:o 

'-~~~~-.i,-~o~~ 

'-~~~~~~...J..---offis 
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satisfy the many, rather than the few. 
As well as being designed to provide 

high power at low cost, the amplifier 
has been kept simple from the 
·constructional point of view. It uses 
the preamplifier from our ET1420 
four-channel amplifier with only a few 
minor changes. Tape-in, tape-out and 
main amp in/preamp-out facilities have 
been provided. Tape monitoring may 
be achieved by pressing, 
simultaheously, the tape button as 
well as that for the desired input. 

A new main amplifier board is used. 
This carries the components for both 
main amplifiers {apart from those 
mounted on the heatsinks) and the 
power supply components. All 
components are mounted on a simple 
pan-type chassis which slides into the 
same wooden case as was used for the 
four channel amplifier. 

CONSTRUCTION 
The construction has been kept as 

simple as possible so that a person 

RS 
5.Gk 

R7 
2.7k 

with only . average electronics 
experience should have no problems in 
building the amplifier. 

The printed circuit boards carry the 
majority of the components apart 
from hardware items such as switches, 
potentiometers and the/ transformer 
etc. 

The boards should be assembled with 
reference to their component overlays 
making sure that all components are in 
the correct position and, that they are 
orientated correctly. 

It is preferable that ·pins be used to 
connect all external wiring to the main 
amplifier board, as this will 
considerably facilitate wiring up the 
board at a later stage. 

The components should · be 
assembled onto the heatsinks with the 
aid of Fig. 7 and Fig. 8. Note that a 
mica washer should be used on both 
sides of the heatsink for .each of the 
2N3055's so that the 80139-140 
transistors may also be insulated from 
the heatsink. 

+40V 

Ft 
2A 13 

013 

21 

R31 "' 
47 

· The PN3643 transistor, 013, should 
be glued into the heatsink in the 
position shown in Fig. 7 and the wires 
which connect fo the flying leads of 
the transistors should also be secured 
to the heatsink -with glue. The new 
quick-dry epoxies are ideal for this 
application. 

The chassis hardware should be 
assembled in the following order:-

1. Fit all the RCA sockets (tape in, 
tape out eta). the two-pin DIN sockets 
for the speaker outlets and the power 
outlet socket. 
· 2, Fit the rear panel escutcheon using 
the fuse holders, the main-preamplifier 
connect toggle switch, ·the earth 
terminal and the 3-core flex and 
grommet, to . secure it to the rear 
panel. 

3. The heatsinks can now be fitted 
by passing the wiring through the rear 
panel holes (which should be fitted 
with grommets) and securing them 
using 12 mm long %" screws. The . 
screws will screw· directly into the 

OUTPUT 

021 

R4S 
O.&' 

RSI 

TO R!C3Hi 
SPEAKER 
OUTLET 

TO LEFT 
SPEAKER 
OUTLET 

.___,._ __ .._ ____ -+--0.11 _ _,___-0><0---'<2~3 ~------..J 'SEE TEXT 

, 240V 
/ 

INPUT 

Eo-i 
.... ' 

-40V 

, SOTH 
"--"t'IR4A8,_ ___ .,.@ g~~~~~LS 

47k 

F3 
2A 

NOTES 

01 ?N5485 
03 05 0 7 . 2N3G45 PN3645.BC177 
U'J,017 80140 
.011 01~ 80139 
013 PN3643 

_ 019 AY9149 
021 AY8149 
RIGHT CHANNE: L ONLY SHOWN 
LEFT CH~'\NNEL IS IDENTICAL 
EXCEPT cm~PONENT NUMBERS 
ARf THE fVEN NUMBERS 
IL' R1GISTHFSAMEASP15 

Fig. 4. Circuit diagram of the main amplifier (one channel i:mly) and the power supply. 
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•NTERNATIONAL422 
STEREO AMPLIFIER 

·heatsink-fin spacing which is designed 
for such a mounting technique. 
4. Fit a cable clamp to the 3-core 

power flex and terminate the cable 
into a two way terminal block and a 
separate earth screw. 

5. The power switch and the selector 
switch should now be mounted using 
12.7 mm spacers. 

6. The . front panel can now be 
mounteCf. It is secured by the 
potentiometers, LED and the phone 
socket. 

7. Mount the preamplifier board 
after connecting coax. or hookup wire 
where applicable. The board should be 
supported on 6 mm spacers. 

8. Mount the power amplifier board, 
, also on 6 mm spacers, the power 

transformer and the PA40 bridge 
rectifier. . .· 

9. The interconnection wiring should 
now· be carried out with the aid of the 
schematic wiring diagrams. Note that 
the earth lugs of the RCA sockets for 

·.right channel PRE-OUT and MAIN-IN 
should be linked, and so should those 
for the left channel. There is no link 
between left and right and all other 
sockets have independent earths. 

10. All exposed 240 volt wiring 
should be taped up to provide safety 
against personal contact. The capacitor 
C18 should be mounted on the power 
outlet socket and similarly taped up. 

SETTING UP 
The only setting up required is the 

adjustment of bias current in the. 
output stage. For this a milliammeter , 
having a 100 rriA range is required. 
· Rotate trim potentiometer wipers 
such that they are closest to the front. 
This adjusts bias current to its lowest 
value . 
. Remove both fuses from the right 
hand channel and the top fuse of the 
left hand channel. Connect the 
tnilliammeter across the left channel 
fuseholder from which the fuse has 
been removed. · . 

If a variac is available wind the ac 
fine 1 supply. up slowly whilst 

·monitoring the bias current. If a variac 
is not available the amplifier will have 
to be switched on, if there is any gross 
fault the remaining fuse will blow but 
no other damage should result. 

The bias current shou'ld be adjusted 
to about 25 mA. If it is adjustable, but 
too high, increase the value of R21 to 
$20 ohms. If it is adjustable but too 
low,.decrease the value of. R21 to 330 
ohms. 

If it is not adjustable at all check for 
errors in the layout or wiring. In a 
normal amplHier the range of bias 
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·Fig. 6. Component overlay for the main amplifiers and power supply. 

adjustment offered by the trim 
potentiometer should be entirely 
adequate. 

Switch off and replace the missing 
left channel fuse together with the 

lower right channel fuse. Using the 
m illiammeter across the 'top 
right-channel fuse holder, adjust the 
right channel bias current to 20 to 
25 mA as for the left channel. 

. / 

Fig. 7. Details of heatsink assembly. Note 
particularly the orientation of 013: 

AYB149/9149 

Fig. 8 Method of assembly of power and 
80139-140 transistors to the heatsink. 

·NOTES , ' 
ALL COllXlllL CABLES ARE cdNNECTED 
BOTH ENDS AS SHOWN 
THElONECONTROLSAflECl)NNECTED 

·ey lOIOlOWIRE OR SIMILllA WHERE 
THETHREEWIRESFAOMEACHPOTAl'IE 
TWISTED TOGETHER 
THE CONNECTION BETWEEN THE VOLUME 
CONTROL AND TH~ SELECTOR SWITCH 
ISONLYSHOATANOISUNSHIELOED 
CONNECTIONS TO THE PC BOARDS ARE 
Sl-IOWNINTHECORRECTAELATIVE 
POSITION 

Fig; 9. Power wiri'!g diagram of the complete amplifier. Fig. 10. Sig~al wiring diagram of the complete amplifier. 

HOW IT WORKS -
PREAMPLIFIER 

The output level of a magnetic 
cartridge may be as low ·as 1 m V and 
this must be amplified and equalised 
before being applied to the tone 
controls. 

Transistors Ql, 3 and 5 form this 
equalizing amplifier. The gain is 
controlled by Rl 1, and the 
frequency response by RlS, Rl 7, 
C11 and C13. This complex network 
provides the correct RIAA 

equalization, the desired signal source 
and appropriate network being 
selected by SWl, 2 and 3 and 4. The 
signal is ·.then passed to Q7 which 
buffers the output of the volume 
control and drives the tone control 
network. 

Transistor Q9 and Ql 1 form a high 
gain amplifier in which the gain is 
determined by the relative positions 
of the bass and treble .controls. The 
gain at 1.kHz is approximately 2. 

ELECTRONICS TODAY INTERNATIONAL-MAY 1974 

HOW ITWORKS­
MAIN AMPLIFIER 

The in put signal is fed via C 1 and 
Rl to the base of Q3 which, with Q7, 
forms a differential pair. Transistor 
QS is a constant current source where 
the current is [5.6V '(ZDl) - 0.6 
(QS)] /2700 (R7) - that is about 2 
mA. This current is shared by Q3 and 

• Q7. Transistor Q9 is also a constant 
current source supplying about 10 
mA which, if no input signal exists, 
flows through Q13 and Ql 1. The 
differential pair· controls Qll and 
thus the voltage at its collector. 
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INTERNATIONAL 422 STEREO AMPLIFIER 
HOW IT WORKS 
MAIN AMPLIFIER (Cont'd) 

The resistcirs R19 and R21, 
together with potentiometer RVl, 
control the voltage across Q13 and 
maintain it at about 1.9 volts. But as 
Q13 is mounted on the heatsink, this 
voltage will vary with heatsink 
temperature. Assuming that the 
voltage at points 5 and 9 is equally 
spaced about zero .volts (ie ±.0.95 
volts), the current will be set at about 
12 mA through QlS and Ql7. The 
voltage-. drop across the 47 . ohm 
resistors (R25 and R31) will be 
enough to bias the output transistors, 
Q19 and Q20; on slightly to give 
about 10 mA quiescent current. This 
quiescent current is adjustable by 
means of potentiometer RVl. 

Local feedback is applied to the 

PARTS LIST - Preamplifier 

R59 Resistor 100 11. or 112w 5% 
R25,26 " 1~0 ;: " " 
.Rll,12 2.2k" .R37,38,43 
R44,57,58 2.2k" 

R19,20 
R55,56,61_,62 " 
RS 6,21 2~ " 
R2l ,28,J3,34 " 
R39,40 " 

' R35 ,36',41,42 " 
R47,48 
R63,64 
R3,4J.48 
R53,o 

R17,18,45 
R46,49,50 
Rl,2 
R9,10,13 
R14,51,52 

3.3k If• or t/2W 5% 
5.Gk" " " 
lOk " 
lOk " 
lOk " 

15k .. 
22k ... 
39k"' 
47k "· 
56k .. 

lOOk ,; 
lOOk " 
150k .. 
220k .. 
220k .. 

"' ,, 
,, ,, 

R29,30,31,32 " ·47ok " 
Rl5,16,23,24 " lM " 

" ,. 
RVl Potentiometer 50k fog dual r•tary 
RV2 " lOOk lin dual r'tary 
RV3 50k lin dual r•tary 
RV4 " 50k lin rotary 

C5,6,7 
C8,23,24 
C13,14 
c11,12,25' 

C26,33,34 

C27,28,29,30 

Cl,2,19,20 

C21,22,31,32 

,C9,10,35,36 

C37 ,38 ,41,42 

Capacitor 33pF ceramic 
" 33pF ceramic 

.. 
... 

820PF ceramic 
0.0033µF poly­

ester 
0.0033µF poly­

ester 

0.033/JF poly­
ester 

0.47/.JF 35V 
tag tantalum. 

0.47/.JF 35V 
tag tantalum 

lOJJF 16V ,. 
electrolytic* 

1 OJJF tag tanta-
tu m . 

C151 16 Capacitor 22~ 16Velect'ytic* , 
C3,<> " 33µF lOV " 
C39 ·" 47"JJF 25V " 
C17,18 " lOOJJF 25V 

* PC mounting or tag tantalum 

output stage by the ·hetwork R33, 
R35, R39 and R41, giving the output 
stage a voltage gain of about four. 
The overall feedback resistor, RlS, 
gives the required gain control. 
Protection to the amplifier, against 

shorted output leads, is provided by 
fuses in the positive and negative 
supply rails to both amplifiers. 

Temperature stability is obtained 
by mounting Q13 on the 'heatsink. 
Ql3 will thus ·automatically adjust 
the bias voltage. Frequency stability 
is ensured by C9/Rl3, CS, Cll and 
C7 •. 

Although the power amplifier itself 
does not produce a thump in the 
loudspeaker, when switched on, the 
preamplifier does. This is because the · 
preamplifier uses a single power rail 
and has to stabilize. To reduce this 
thump to an acceptable level, Ql is 

Ql,2,3,4'i7 Transistor BC109, BC549* 
Q8 9 10 112 .. .. .. 
c5:6· • • .. BC179,BC559 
* can be BC108,548 except for Ql ,Q2 

SWl-4 Switch assembly McMurdo 
2900-4 

PC board ETI 420 B 

PARTS LIST - Main Amplifiers 
and Power Supply 

R4J,44,45,46 Resistor 0.5ohm 
R37,38 " , 10 " lW 5% 
R27,28,29,30 33 " lW 5% 
R25,26,31,32 ·47 " l/2W" 
Rll,12,51,52 , 220 " l/2W" 

R33,34,35;36 
R39,40,41,42 
Rl7,18,23,24 
R21,22 
R50 
R13,14,l9,20 

220 .. 
220 .. 
470 .. 
560 .. 
lk• 
l.2k .. 

lW ~· 
lW" 
l/2W II 

lf2W'' 
lW" 
l/2W" 

Rl,2 
R7,8 
R9,10 
R5,6 

Resistor 1.5k 112w 5% 
.. 2.7k " " 

~l84,15,16 
R49 
R47 

3.3k 
5.6k 
lOk 
47k 
lOOk 
220k 

RVl,2 Potentiometer 470 ohm Trim 
· type 

·. \ \ ~ 
Cll,12 · · pacltor 
C7,8,9,10 I \.· " 

CS,6 ., ' '' 

C13,14,15,16 
C18 

27pF ceramic 
lOOpF " 
0.0033µF . 

P~!Yester . 
O.lM!:_ " 
O.lµF 250V ac 

C24 Capacitor l/.JF. 35V electrolytic* 
·Cl,2 " 4.7~ lOV " 
C23 " 10 25V " 
C3,4 " 10 JJF lOV " 
Cl9,20,21,22 Capacitor 2500/§ 50V 

'electrolyfic 
* should be .PC mounting tYPe 

Ql,2 Transistor 2N5485 
Q3,4,5,6.J7f8 " 2N 3645, BC177 
Q9,l0.V. 8 BO 140 

used to short the input for about 2 
seconds ·on switch-on ·and 
immediately after switch-off. 

The power supply is a conventional 
full-wave bridge with centre tap, 
providing + 40 volts and - 40 volts. 
Diode Dl is used to rectifv a second 
negative supply . which ~ used to 
control the FETs. .Due to the 
resistance in series with the diode, 
the charge of C24 is slow. In 
addition, during the charge period, 
C23 is also being charged increasing 
the delay. On switch off, however, 
C23 cannot assist the voltasze on C24 
and the off-timing is much shorter 
than the on-timing. 

The power supply for the 
preamplifier is derived by an 18 volt 
zener which is fed from the+40 volt 
rail via an LED power-on indicator 
and RSO. 

Qll,12,15,16 
Ql3,14 . 
Ql9,20 
Q21,22 

BO 139 
PN 3643 
AV 9149, MJ2955 

" A Y 8149, 2N 3055 

bBl diode bridge PA40 

Tl Transformer 56V CT l.5A A & R 
9504 or Fergerson PF 3577 

PC Board·ETI 422 
Fl-F4 miniature 2 AMP Fuse and 

. holders John Carr AH750 or equiv. 
SWl McMurdo type 2904-1 
4 coYers for T03 transistors 
4 insulation kits for T03 transistors 
4 extra mica washers for T03 
* If difficult to obtain, these resistors 
may be fabricated from a short length 
of electric jug element - about 90 
mm is sufficient for each. Wind 
securely around a l watt resistor (100 
ohms or higher) and solder into place. 

PARTS .LIST - General 

Chassis to Fig. 15. 
Front panel to Fig. 13. 

·Rear panel to Fig. 14. 
Wooden box as per Fig. 16. 
12.7 mm spacers 4 req. 
6.4 mm .spacers 9 req. 
3 small knobs John Carr type TK196 

or similar 
I large knob.John Carr type TK195 

or similar 
1 stereo phone jack McMutdo 1291-

04·02 or similar . 
1 LED indicator McMurdo 3240'02-02 
2 heatsinks Warburton Frankl WBF· 

003/3 
Miniature DPDT toggle switch 
Earth binding post 
3 core flex and cable clamp 
3 rubber grummets 
6 If•" Whit 1/2'' long screws 
17 1/8" Whit 3/8" long c/s screws 
4 1/8" whit 3/8" long c/s screws 
17 1/8" whit 3/4" tong r/h screws 
coax cable 
23/0076 cable 
10/0076 cable . 

) 

Details of case, hletalwork and front/rear panels wil! be published in ETI next rnonth. 
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the new HEATHKIT• Semiconductor 
Curve Tracer 

This easy-to-build kit lets you see on your oscilloscope 
screen the operating parameters of virtually all types of 
semiconductors. Use it for sorting, inspecting, testing of 
bipolar transistors, diodes, SCRs, triacs, FETs, etc. The 
IT-1121 Semiconductor Curve Tracer can be used with 
any·scope with horizontal sensitivity of 0.5 V/div. and 
vertical sensitivity of 1 V /div. All major controls are 
stepped in a 1, 2, 5 sequence for maximum parameter 
resolution. Kit includes connecting leads, extra test leads 
for large devices or· in-circuit testing, comprehensive 
fully illustrated manual. . 
Kit IT-1121 ...•.....•....•..... $105.88 inc. S/T 

SCHLUMBERGER INSTRUMENTATION AUSTRALIA PTY. LTD. 
112 High St, Kew, Victoria. and a't Suite 7, 134 Willoughby Rd., Crows Nest, New South Wales 

Agents: · 
SOUTH AUSTRALIA: 
Associated Services, 110 Tynte Str., Nth Adelaide, 207-2246. 
WEST AUSTRALIA: 
Dawson Instrumentation, 70B Hale Rd., Wembley Downs. 41-4117. 
QUEENSLAND: 
L.E. Boughen & Co., 30 Grimes St, Auchenflower. 70-8097. 

Distributors: 
Digitronics Australia Pty Ltd., 12 William St., Maryville, 
N.S.W. 69-2040. 
Alan Oliver {Electronics} Pty Ltd., 188 Pacific Highway, 
St. Leonards, N.S.W. 43-5305. 
Associated Scientific Sales pty Ltd., 29 Wollongong St., 
Fyshwick, ACT. 95-9138. 

MAKE YOUR 10WN PUSH 
BUTTON SWITCH PROTOTYPES 

If you are involved in the design and development bf electronic . 
equipment or electrical appliances we've got a great new aid 
foryou. 1 

You can now design and construct your own Prototype Switches 
from the thousands of combinations possible using our latest 
Engineers Prototype .Kit . . . 
When you have finalized your design we will then assemble 

your production quantities (in any quantity from 10 to 10,000) 
at unbeatable prices! 
The I SOST AT Push Button Switch Kit contains all necessary . 
hardware, assembly instructions, parts list and a demonstration 
switch. 
Price: $45.00 Plus Sales Tax (if applicable). 

AGENTS: . . .. m. .!!'~~~~0~~USTRALIA) PTY. LTD. · 
\17.21 Carnlsh Road, Clayton, Victoria: 3168. Tel. 544-3033 
'N s w 219 Blaxland Rd., Ryde. 2112. Tel. 807-1944 
s.'A: 346-348 Carrington ~treet, Adelaide, 50.00. Tel. 23·1535 

WESTERN AUSTRALIA: W.J. Moncrieff Pty Ltd., 
Tel 23-1194, 25·6140 
A.C.T. Electronic components Pty. Ltd., Tel 95-6811. 
TASMANIA: W. & G. Genders Pty. Ltd. Tel. 31-2511, 34-4311 
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BIG PRICE 
Lower duty ttJtU .and huge UP TO 
bulk buying have enabled us 
to reduce prices on some of .···· .. 0 our lines by up to 75%. So cut 
out this advert end stick ft In 

75~ 
your Dick Smith Catalogue 

R 
over page 62A. Start saving a 

c A s ,., fortune. 

All are new IJuaranteed 
National, Fairchild, STC. 

OFF Texas, Motorola and oth&r· 
'wBll known brands. 

Tf(JllSistlJfs, IJratid New fr Fully Guanmteed 
1-9 10up AY8140 1.56 1.40 80139 1.50 1.45 MJE3055 2.20 2.00 2N2926 .50 .45 

A.c101 $0.66 $0.60 ~ AY9140 1.50 1.40 80140 T.60 1.55 MPF102 .95 .90 2N3053 .BO .70 
AC125 .46 .40 AY8171 1.20 1.10 80139/140 3.10 3.00 MPF10312N5457l .1.20 1.10 2N3054 1.70 1.60 
AC126 .46 .40 AY917T 1.20 1.10 BDY20 Use 2N3055 MPF104(2N5458) 1.10 1.00 2N3055 1.20 1.00 
AC127 .60 .56 AY8149 1.20 1.10 BF115 .70 .65 MPF105(2N54591 .95 .90 2N3564 .55 .50 
AC128 .60 .66 AY9149 1.40 120 8F167 .65 '60 MPF106 (2NS4851 .95 "" 2N3566 .65 .60 
AC127/1~8 Pair 120 1.10 BC107 lr":547! .25 22 BF173 .85 .80 MPF121 .95 .95 2N3567 .65 .60 
AC132 .60 .56 BC108 IBC548) 25 .22 BF177 IBF'336! 1.50 1.40 OC26 (AD149J 1.60 1.40 2N3568 .75 .70 
AC187 ~o .60 BC108B .45 .40 BF17BIBF336) 1.50 ·1.40 OC28 Use ASZ15 2N3569 .85 .BO 
AC188 .70 .60 SC109 !BC549) .25 22 BF1791BF3371 1.60 1.60 OC44 .45 -',42 2N3638 .45 .40 
'A.Cl87 / 188 Palr 1.40 l.30 BC109C .45 .40 BF180 120 1.10 OC45 .45 .42 2N3638A .55 .50 
A0149 Use OC26 8C147 .45 .40 BF184 ,65 .60 OC70 AO .36 2N3702 .50 .45 
AD161 1.40 1.30 BC148 .45 .40 BF185 .65 .BO OC71 .40 .36 2N3640 .60 .60 
AD162 1.40 1.30 8C149 .45 .40 BF194 .50 . 45 OC72 .45 .42 2N3641 .45 AO 
AD161 I 162 Pair 2.BO 2.60 BC157(8C177J .30 26 BF195 .so' ,45 OC74 .45 .42 2N3642 .45 .42 
AF114 .90 ... BC158(BC178) .30 26 BF200 1.25 1.20 OC75 A5 .42 2N3643 .65 .50 
AF115 .90 ,.85 BC159 fBC179) .30 26 BFW10 Use 2N5459 OCP71 (Photo) 1.40 1.30 2N3644 .45 .40 
AF116 .90 .B5 BC186 .70 .65 BFW11 1.4'5 1.35 rr797 1.20 1.10 2N3645 .65 .50 
AF117 .90 .85 BCY70 .70 .65 BFW61 1.30 1.20 m98 1.20 1.10 2N4292 .50 .45 
AF118 1.40 1.30 BCY71 .85 .BO BFY50 12N3053) .BO .70 TTBOO i.00 .95 40250 Use 2N3054 
ASZ15 fOC28J 3.60 3.40 BCY72 .70 .65 BFYS1 .BO .70 TTB01 1.00 .95 40408 2.50 2.40 
ASZ16 lOC291 3.65 3.45 80137 1.70 1.60 BFY52 .BO .70 2N301 2.80 2.60 40409 3.00 2.90 
ASZ17 (OC35l '3:60 3.40 80138 1.75 1.65 013T1 f2N6027) 1.40 130 2N706A .90 .BO 40410 3.00 2.90 
ASZTB fOC36) .3.65 .3.45 BD137/138 Pair 3.40 320 MJE2955 3.00 2.80 2N2646 1.40 1.30 

IC'Sfl(!fl 
D PACKS All $1.50 EACH 
01 20 Red Spot ltansistors PNP 
02 16 White spot R.F. transistors PNP 
03 . 5 OC 72 transistors , 
04 4 AC 128 transistors PNP higP, gain 
05 4 AC 126 transistors PNP 

New low Price TR/ACS 
G.E. Brand - Plastic Paek 
SC141D 6 amp 1-9 •. 1oup 

400 MW (BZV88-~ZX79 series} 400V 2.00 ·1.00 
SC146D 10 ahip 1.8 /2.5 Watt{BZX70 series) 
400V 225 2.00 10.WattlStud BZY93 fYpe) 

SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7408N 
SN7409N 
SN7410N 
SN7413N 
SN7420N 
SN7430N 
SN7437N 
SN7440N 
SN7441AN 
SN7442N 
SN7447N 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7480N 
SN7482N 
SN7483N 
SN7486N 
SN7490N 
SN7491AN 
SN7492N 
SN7493N 
SN7495N 
SN7496N 
SN74107N 
SN74121N 
SN74141N 
SN74192N 

, SN74193N 

1·9 

$0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.BO 
.60 
.60 

120 
.60 

2.20 
2.00 
3.00 

.60 

.60 

.60 
;60 
.60 

1.00 
1.00 
1.20 
1.20 
1.50 
1.20 
1.80 
1.90 
2.45 
1.20 
125 
1.60 
1.50 
1.50 
2.20 
2.20 
1.10 
J.20 
3.20 
4.00 
4.00 

10-99 

'$0.S4 
.54 
.54 
.54 
.64 
.64 
.54 
.54 
.54 
,72 
.54 
.54 

1.10 ... 
2.lO 
1.90 
2.80 

.54 

.54 

.54 

.54 

.54 

.95 

.95 
1.10 
1.10 
1.40 
1.10 
1.75 
1.85 
2.40 
1.10 
120 
t.55 
1.45 
1.45 
2.10 
2.10 
LOO 
1.10 
3.10 
3.80 
3'0 

100 Mix 

$0.48 
.4B 
.48 
.48 
.48 
.48 
.48 
.48 
,4B 
.65 
.4B 

! .48 
1.00 
,48 

2.tlO 
1.80 
2.60 

.4B 

.4B 

.4B 

.48 

.4B 

.90 
·.so 
1.00 
ino 
130 
1.00 
1.70 
1.80 
2.35 
1.00 

- '1.15 
1.50 
1.40 
1.40 
2.00 
2.00 

.90 
1.00 
3.00 
3.70 
3.70 

06 7 OC 71 type transistors 

~ ~ ~~ 11;; ~~·.,~~~.':.:'""'\' .... PNP I NPN POWER TRANSISTOR 
09 3 QC 171 H.F. type transistorS 1a1 'N/Af 

Bargain IJillt$ - for use with Triacs SIGNAL DIODES 

010 7 2N2926 Sil, Epoxy transistors mixed colours BD,JA . e~-
011 4 OC 44 Gartnanium transistors A.F. 
012 4 AC 127 NPN Germanium transistors 1-9 10 up . 
013 20 NKT transistors A.F. R.F. coded $\:~O $1.25 ~ 

1-9 10 Up Top quality Phiips, S.T.C., lexas etc . 
BR100 .BO .75 1-9 10-99 100up 
$T4 .9B .50 "AA119 .25 20 .15 

8A100 .25 .22 20 

~· \ g~: rn ?N~1~0~i~~~~b~i~~e;5i~e-~~n~ Cod~d GP100 bRind new T03 
016 2 10A 600 PIV SILICON ~tifiers IS425R metal .,case german·1um .P.N.P. 

l:IA102 .60 .55 .60 
low C0$1 O.f.l. lC. Sockets BA114 .40 .35 .30 

.25 .20 .15 
017 7 Silicon switch trans. 2N706 NPN Possible replace OC25, OC2B, 
OHi 8 Silicon swltch trans. 2N708 NPN oc29, OC30, oc35, OC36, 

1·9 10 up OA91 .25 20 .15 Spin AO .36 OA95 .25 20 .15 

019 7 Silicon NPN trans. 2N2369, SOOMHz 1Cocle P3971 ASZ15, ASZ16, ASZ17, ASZ18 
020 3 2N3053 NPN Silicon transistors and majority of germanium 

14pin A5 .40 OA200 .30 .25 20 16pin ,50 .45 OA202 .30 .25 .20 

021 7 BC 107 NPN transistOfS ~~e~~;~istors in OC, AO and 

~~ ~ ~~~ :~si;:~~~~s~i!o:C~6x7 ~f!o:c1~8 EXPERIMENTERS ¥ge~m;s50V Vcbo - 80V l.C. -: 

JN4148 ON914A) .15 .13 .10 

024 4 BCY70 PNP transistors T0-1 8 Buy some of our best low-cost Germarlium tran- Ptot - JOW hfe -30-170 
Jo0•2•5•4•N•P•Nlll"•'"'•"' .. °"' .. 2•'lllB•RY•5•1.•2•'•B•FY$ .. 2 ___ .. __________ , sistors! .. ________ _ 

SflfCON RECTTRERS - hbufo1111 Yllfue 
1 Amp (Plastic) 1 ·9 10-99 100 
EM4005/IN400150Volt .t5 .14 .13 
EM401/IN4002100Volt .20 .19 .18 
EM404 / IN4004 400 Volt .22 .21 .20 
EM410 / IN40071000 Volt .36 .34 .30 
10 Amp !Stud 8010 Case) - A Bargain 
MR110100P.l.V. .90 .85 .SO 
MA410400P.LV. 1.20 1.10 1.00 

UTll UNTJUNCTTDN TRANSISTOR ' ENORMOUSLY RUGGED SCR'S 
Electrically equivalent to 2N26. 46 
eto. 

.60 CENTS 1n "• so, 

-ideal for s:c.R. ignition etc."- T048 Case. 
1-9 10 up 

C16404b0 Volts at 16 Amps :2.?5 2.50 
C16BD goo volts at rn Amps 4.50, 4.25 

SflfCON CONTROLLED RECTfFTERS 2N3055 -tlt1rgain pric&11 -s!I plastic pack G.E. ,t-9 1bup 

oc 44 
QC 45 
oc 70 
oc 72 
oc 74 
oc 75 

1
-
9 10 uo N0120 NIXIE DRIVER ff 

::; 1~ TRANSTSTOR 
.40 .36 
.45 .42 
.45 .42 Suitable replacement fOr BSX21 
.45 -42 C4~7 2N1893 -P-tc Vcb - 120V 

Yes - identical to those that iiormatly sell at $1.80 
each. ,.9 ONL:Y 60c 1 ~0; 

~!=:. ~~~r::!: ~:~~~~ Texas, Fairc~ild. \ 
1·9 : TOup 

Miniature red .30 .26 
lge with Mtg, red .45- .40 
Medium green .90 :SO 

·.~ 
ZN411 

~
- BRY39 1.60 1.50 
"-"'~ ... --.. C103B200Vol1uf8A 1.76 1.56 

-~ ~~~6~ !g;"~:Uata~!A ~:: ~:~ 
115 Watt Silicon NPN Powet -
FULLY IMPORTED - best in i 

10 transistor radio IC from Ferranti. 
Operatas from 1.5V. Power Gain 72 db 
consumes only 300uA. Frequency range 
from 150kHz to 3MHz. See Elementary Australia 

C1220400Vottsat8A 2.20 2.00 
C122E500Vo!ulat8A 2.70 2.60 

E~ot<on;" E.A. ~~'ONLY $3.95 $1.20 '"" 

8ABANI AND BERNARDS BOOKS 
LINEAR INTEGRATED CIRCUITS 

Kits fot' 8tJctronic!I Today 
f'niec1s May 74 9P1 First Book of Transistor Equi~1ents and Substitutes . $ 1 .00 

BP2 Handbook of Radio, TV and Ind Tube and Valve Equivalen"ts 1.00 
BP3 Handbook of Tested Transistor Circuits 1.00 
BP4 lmemational Handbook of the World's Short Wava, Mediurt1 ancl Long Wave "Radio 

Stations & FM & TV listings .80 
BM Engineers and MacPiinists Refete:nce Tables .50 
BP9 38 Practical Tested Diode Circuits for the Home Constructor ,80 
BP11 ·Practical Transistor Novelty Circuits . 1.00 
8P14 Second Book of Transistor Equivalents: and Substitutes 2.20 
129 Universal Gram-Motor Speed I nclicator .25 
161 Radio, TV and Electronics Date Book .75 
196 AF-RFReactance-FrequencyChart for Constructors .40 
202 Handbook of lntegtated Circuits !IC'sl Equiv. and Substitutes .J 2.00 
RCC Resistor Colour Code Disc Cak:ulator. .25 

· . Silicon Bridge Rectifiers 
High quBliiy .assemblies giving maximum ratings and reliability at 
minimum cost. 

Type 'Curreht P.1.V. l-9 10up 
MB1 1.BA 100 1.40 1.20 
MB4 1.BA 400 1.80 1.60 
MBS 1.BA 800 3.20 3.00 
MB10 1.BA 1000 ~.20 4.00 
PA40 BA 400 6.00 5.75 
PA60 BA 600 6.75 6.50 
PB40 25A 400 7.20 7.00 

Solid State LED Disp/llys Spedal RF Tllltllistots 
f.g 10up 

,.. 
Ol707 0.3"hlgh 3.90 3.60 2N5589 7Watt 6.50 

2N5590 16Wett 7.75 
OL62 0,6"Mgh 9.90 8.25 2N5591 30Watt 9.85 
FN070 -0.3"Piigh 3.70 3.60 

Set of ·~hree for only $22.50 

TYPE 
AWM 1306 
CA 3028A 
LM 301A (UA 301Al 
LM 309 {78051 
LM 308 N 
LM 381 

: LM 709 /see UA709CI 
LM ,741 lsee UA741Cl 
MC 1330P 
MC 1469R 
NE 555 
NE 656 
NE 561B 
TAA 300 
TAA 621 Equiv. 709C 
TAA 840 
TBA 221 Equiv. 741 C 
tBA 281 Equiv. 723C 
UA 703C 
UA 709C ILM709! 

UA 723C ILM723J 
UA 739C 
lJA 741C 

OM802 

10tJp ' 
6.00 
7.45 

How to 
Order 

CASE 
T05 
T05 
l05 
T03 
0.1.L. 
0.1.L. 

0.1.l. 

O.l.L. 
0.1.l. 
0.1.L 
ro5 

0.1.l. 

T05 
T03 Or 
0.1.L. 
T05 
0.1.L. 
T03 or 
0.1.l. 

DESCRIPTION 
FM Converter 
RCA Unear 
High input operational emp. 
5 volt 1 amp regulator 
Operational amp. 
bual operational amp 

Homodyne 'IC 
Y.r amp voltage regulator 
Timer IC 
Oua1 timer 
Phase lock Loop IC 
1 watt audio amp 

AM Radio tuner 

RF.IF Amp 

Gen9ra1 Purpose amp. 
-Regulator 
Dual O~emp. low noise 

Operational amp. 

1. send your order with 
t:heque: money otder or 
postal note. Allow a 
minimum of ·30 cents to 
coll(lr packing and postage 

1-9 10 up 
$6.20 $5.80 
3.00 2.80 
1.30 1.20 
4.20 4.00 
4.00 3.60 
4.50 4.00 

3.20 3.00 
4.75 4.40 
2.45 2.20 
2.75 2.50 
9.56 B.90 
2.90 2.70 

3.20 3.00 

1.50 1.30 

1.00 .95 
1.60 1.40 
2.50 2.25 

1.20 1.10 
2.50 2.30 

MonopPionic Organ $13.50 (P&P 75c) 
Hee Haw $12.00 
Siren $12.00 
Crystal fladio $6.90 
Temp. Alarm $7 .90 
Amplifier $'4.90 
Temp Meter $9.75 
Transistor tester $10.25 
Signal Injector $2.50 
i::iower Supply $17 .60 !P&P $1) 
AllkitslessbatteriesP &P 50 cents unless stated. 

STOP PRESS NEWS FOR AU "SOUTH-OF ·THE-
HAREOUR~ ENTHUSIASTS ' 
You •'9 no Ion~ to b• n~ W• wlH nty 
llDDn be oP•nlng our SECOND SUPER CENTRE IN 
BANKS TOWN. W•tch for•nnoum:t,,n•nt In NEXT 
ISSUE. 

Spedal Digitti /Cs 

1-9 10up 

9001 1.50 1.30 
9368 3.20 3.10 
95H90 300MHz 
Decadecounter 19.75 19.00 

2 A minimum order!lll"ICluntof 
$200appliss.soilisbetter 
for you to place a few large 
ordersthan11lotoflittleones 
!saV(IS you P&PHf 

3. lfyouwrshtorecelvsgoods 
COD, a Prep,tYmentof $2.00 
mu!Jf be sent with V(lur 
order. 

9.35 OONT FORGET TD PUT THIS PACE IN YOUR 117314 DICK SMITH CATALOGUE or H _..ltHI wa wHf 1111111 YofJ a 
copy FREE with yo/JI' order. ' 

Send 30 cents to cover P & P for your FREE catalogue -64 pages ...,. Full of useful data '- 50 cent discount vouchers 
. , Mail Order form etc -Mention this magazine. ·· . 
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PROJECT 250 HIGH QUALITY 25 WATT 
STEREO AMPLIFIER FROM 

·"0N1 Y~·· $14. 9 ~--:;;? .. . . •· 5~ 
* HUGE BREAKTHROUGH IN 

COST 

* GUARANTEED NO PARTS 
MISSING 

* AS USED BY LEADING 
MANUFACTURER 

* ALLPARTSREAOILY 
AVAILABLE, NO SPECIALISED 
ICsETC. 

* PHILIPS CAPACITORS AND 
RESISTORS, MOTOROLA 
TRANSISTORS 

* FOR 8 OHM SPEAKERS 

Are you sick and tired of buying kits that aren't complete? Are 
you fed up with waiting for back orders? Well we know how 
frustrating if can be for you· and until now there has been little 

. we can do to help. It's· been extremely difficult to locate parts 
.while this shortage goes on. But once in a while we can do 
something to make you happy and our life a little bit easier. So 
here's the good news - . 

We have made special arrangements to import a large numb!ir 
of high quality pre-assembled amplifier modules. YES THEY 
ARE ABSOLUTELY COMPLETE. WE GUARANTEE NOT A 
SINGLE PART MISSING. All you have to do is wire in the four 
controls, connect a power supply and you have a fully working 
amplifier. The same job is in fact being used by a leading 
manufacturer in equipment that sells at $150. 

There are·no special parts, ICs etc in this amplifier. It is entirely 
conventional using OTL (output transformerless) design. 
Transistors are epoxy type$ from Mototola, Caps and resistors 
are Philips. 10 transistors and 4 diodes. Need we say more? 

·' . I ,~ 

* HEATSINK AND FULLY TINNED 
PCB INCLUDED 

* 10 TRANSISTORS, 4 DIODES, 
LOW DISTORTION OTL DESIGN 

* PREAMP/TONECONTROL 
NETWORK BUILT·IN 

* COMPONENTS ALONE WORTH 
MORE THAN COST OF THIS . 
FULLY ASSEMBLED AMPLIFIER. 

* FULL PROVISION FOR 
VOLUME, TREBLE, BASS ANO 
BALANCE CONTROLS 

* 25WATT PEAK TOTAL POWER 
(12.5WTOTAL RMS) 

Ready to take ceramic pickup direct or magnetic via a pre•amp. 
Give it a go. Whether you're an advanced constructor or a 

·~eginner you'll get this .going in no time. We supply full 
instructions, circuit etc. You simply have to connect controls 
and power supply. We can supply the amp in various forms as 
described below. 
· Money back if not satisfied. Yes!! The usual Dick Smith 
guarantee applies to this kit. Inspect for 7 days and return if not 
satisfied, untouched, and we will refund your money less P&P, 

/HAVE YOU EVER SEEN AN OFFER LIKE THAT ON AKIT? 
T~ice the power of it's nearest competitor. Prebuilt, Tested, 

Available Ex-Stock. No hard to get ICs .•. all this at 20% less 
than its nearest rival. It's ridiculous eh? 

So call in and see one working. We are so confident of the 
Pt;iliormance of_ this amplifier that we have one set up in our'Hi 
F1 room alongside some of the top gear in Australia. We're usmg 
it with a ceramic pick up and two 6" speakers (all available 
from us). Make the comparison, amaze yourself!!! 

Use this ordet form GUARANTEED IN STOCK FOR INSTANT DESPATCH -----------·----­Tick boxes as required and send your remittance for immediate delivery. -
'PROJECT 250A KIT includes fully built and· tested 

c::J amplifier, full circuit and suggested power supply 
circuit. Simply add your four pots - 3 x 50k dual log and 
1 x 50'k single linear - 'various wires and a power supply. 
Approx. 24-30V @ 1A. AMAZINGLY LOW PRICE ONLY 
$14.95 (P&P $1.00). 

CJ PROJECT 2508 KIT exactly as 250A above but also 
includes four rotary pots. All you need to add is a 

power supply and some wire links. $19.95 (P&P $1.50). 

D PROJECT 250C KIT Includes amp .and controls as 
250B above. Plus a full power supply kit. It will take 

under an hour and some wire links to complete the amplifier. 
Here is a COMPLETE kit for a 25W amplifier for $29.95 (P&P 
$2.00). 

Name .•.•.•••.......•..•...•..•.......•........ ; ... 

Address •. : .•••.•...•.•.....•.. : .••.•..••.. · ......•.• 

. • • . . . • . . . • • • • • . • . . . • . . . . . • . . . . • . . Postcode ..•..... ',. 
I enclose cheque/Money Order/Postal Order to value $ .•.....• 

Other suggested accessories in stock at time of going to press 
but not guaranteed to be in stock, possible delays of upto 3 
weeks depending on demand. ' ~ 

0 Metalwork kit $8.00 (P&P $1.00) Intended for the popular 
Playmaster 136 but easily adapted. Finished in light grey 
hammertone. ' 
0 Front panel $3.00 (P&P 5ocents} from the Playmaster 136 
satin finish looks quite posh. Easily adapted. 

D 6" speakers (as used in our demo} C6LX (or similar) $8.75 
each (P&P $1.00). 

D BSR Turntable G11.204 Fully automatic $39.00 (P&P $2.00) 

SPEAKER BOX SPECIAL 
We have obtained a limited quantity of fully built speaker boxes. 
NOT A KIT. Takes 6" speaker. 15" x 10" x 7" realistic teak 
finish with .expensive looking Colan 5peaker cloth. Normally 
$15.75 so hurry while they last as only $9.50 (P & P $2.50) . 
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20,000 ohms per volt . 
DC volts: 0.02S, 1, 10, 
SO, 2SO, 500, 1000 {at 
20K o.p.v.), SOOO (at 
lOK o.p.v.). AV volts: 
0-10, SO, 2SO, 1000 (at 
SK o.p.v.). DC current: 
SOuA, lmA, SO mA, 
500 mA, 10 amps. 
Resistance: 0-4K, 

400K, 4M, ·40 megohms. DB scale - 20 to 
plus 36 dB. Capacitance: 2SOpF to 0.02uF. ' 
Inductance: 0-SOOO H. Size: Sl/• x 4-1/6 x 
l'I• in. Price $19.75 p.p. soc. · 

CT-S00/1.$16.75 
Popu'lar, medium-size, 
mirror scale. 
Overload-Protected. 
AC/V: lOV, SOV, 
250V, ,..,SOOV, lOOOV, 
(10,000•~/V) 
OC/V: 2.SV, lOV, 50V, 
2SOV, A00V, 5000V 
(20,000~l/V) _ 
DC/A: 50µA, 5mA, 
50mA, 500AJA. 
OHM: 12k~4 120kQ l.2MQ 12M.Q, 
db: - 20db to +62db. 
Approx. size: S'/2" x 3-5/8" x 1314''. P.P. 5 Oc. 

Dial has 7 separate band 
TE-20D covers 120 kHz - 500 
MHz (6 Fundamental Bands & 
1 Harmonic Band). Freq. 
Accuracy: + or -2%. Audio 
Output: to 8 volt. internal 
Modulate: 400 Hz approx. 
Tube: 12BH7A, 6ARS. Power 
Source: l05·125V, 220-240V · 
AC 50/60 Hz. 12 watts TE-20D employs a 
Xtal socket and can be used as below. a. -
Self-Calibration. b. - Marker Generator. 
small size-space Saving. Printed Circuit for 
a uniform characteristic. Dimensions 140 x 
215 x 170 mm. Weiy.~f~e2$1l~?oo. fi&P $ 2 .00 

H10K1 MODEL L-55 FET MULTITESTER 

This amazing instrument 
features a 20 Meg ohm 
input impedance, 36 ranges 
from 300 mV full scale to 
1200 volts -and can 
measure as tow as .2 ohm! 
Comes complete with 
probes and carry case. 
$42.95 p.p. 7Sc. 

MODEL C1000 $6.95 p.p. 50c. 
Is the ideal low cost pocket 
meter. 
AC volts: 10V,._,50V, 250V, 
lOOOV (l000H/V). 
DC volts: lOV,.!iOV, 250V, 
lOOOV, (lOOO~l/V) 
DC current: l.rnA, lOOmA 
OHMS: lSOk~l 
Decibels: -lOdb to +22dB. 
Dimensions: 43/•" x 3·1/8" x 1-1/8° 43/4" x 
3-1/8" x 1-1/8" 

200-H. $13.SO p.p. 75c. 

900 quadrant meter. 
Pocket size. 
AC/V: lOV, 50V, lOOV, 
500}£., lOOOV 
(10,000~l/V). 
DC/V:· 5V, 25V, 50V, 
2SOV, nf?OOV, 2500V 
(20,000»<.(V). 

DC/A: SO.L(A, 2.5J'.QA, 2SOmA 
OHM: 60k_~4 6MH ! 
Capacitan~e: lOOpF to .01-µF, .OOlµF to 

·;Mf.:20db to + 22dB. · 
Audio Output' lOV, 50V, 120V; lOOOV AC.' 
Approx. size: 4112" /( 31/4" x 1-1/8" 

ELECTRONIC KITS FOR 
BEGINNERS 

. :~J!~ 
\ 
MYkit.Series 10 in 1 

Mykit series 150 in 1 
(• -

Popular imported electronic kits, no 
soldering, easy to assemble, battery 
operated, safe, suit all ages - children and 
adults, board type construction with ea~y to 
follow instructions that make them ideal 
gifts. 
CRYSTAL RADIO KIT No. 28207, tunes 
AM broadcast band, simple 1 hour 
construction, no batteries, ideal for 
beginner. $4.95 p.p. 30c. 
AM TUNER AMPLIFIER KIT No. 28241, 
build your own 3 transistor tuner and 
amplifier, all parts transistors, tuning gang, 
transformers, speaker etc. $13.50 P.P. 75 c. 
10 PROJECT ELECTRONIC KIT, No. 
28202, 10 -working projects, SOLAR 
BATTERY, builds radios. oscillators, signal 
generators, all solid state.$8.95 p.p. 75c. 
15 PROJECT ELECTRONIC KIT No. 1544, 
learn electronics with each project. Build 
these, morse code oscillator, radios, alarms, 
sirens etc. $11.25 p.p. soc. . · 

SOLID STATE 
19 TRANSISTOR MUL Tf­
BAND RADIO - 9 RANGES 

AM, SW, FM, "· 
VHF, AIR, PB " 
BATTERY/ELECTRIC 
COLOUR CODED 9 BAND DIAL 

l. AM 535 to 1600 kHz, 2. Marine 1-5 
to 4 MHz, 3 & 4. combined SW 4 to 12 
MHz, s. 30 to SO MHz, 6. 88 to 108 
MHz, 7, 8 & 9 combined VHF Aircraft 
14S MHz-174 MHz incorporating 
weather .band. - -
Slider controls, Dial light, Fine tuning 
control, Flip-up Time Zone map, 
Telescope· antennas complete with 

IC-20 20 PROJECT ELECTRONIC KIT, 
learn about intergrated circuits· ·with this 
educational kit, _20 workinq projects 
i<1cluding intergrated circuit.$13.25 p.p. 7Sc. 1-------------------11 
SO PROJECT KIT No.28201 DELUXE 
MODEL, .SO working projects, educational 
entertaining, all solid state, includes 
everything, notl:ling to buy, constructed_ in 
ha rd wood case, panel meter, radios, 
amplifiers, burglar alarms. tachometer. test 
equipment, good value -$21.50 P.P. $1.00 
DELUXE 150 ELECTRONIC PROJECT 
KIT using lntergrated circuits. Contains all 
parts for .lSO different work'ing projects 
including l.C. diode and transistor radio, 
electronic switches, relays, alarms, test 
equipment, etc, etc. Very good value. 

batteries and AC cord. $79 

Prices $34.95 p.p. $2.00 
80/ Project kit buHd · 80 different' ~nd 
sophisticated· circuits. Includes mike, 
speaker etc. $24.50 p.p. $2.00. 

SCOOP PURCHASE! 
BSA 123 

STEREO RECORD 
CHARGER 

4-speed low mass tubular aluminium arm 
cueing device (lifter)., Complete with 
spindles ceramic cartridge Cl, replacement 
stylus S88 takes all ,.size _records 240V, 
special reduced price: $22.95 p. & p. $2 
extra. 

NEW REDUCED PRICE 
TRIO COMM. RECEIVER 

Trio Model 9RS9DE, four bands 
covering S40 kHz to 30 MHz;, two 
mechanical filters for maximum 
seJ.ectivity, product detector for SSB 
reception, large tuning and bandspread 
dials for accurate tuning, automatic 
noise limiter, calibrated electrical 
bandspread. S -meter and BFO, 2 
microvolts sensitivity for 10 dB. S-N 
ratio. 
AT NEW REDUCED PRICES $

145 TRADE;IN ACCEPTED 

AM/FM/AIR-PB·WB 
SOLID STATE 

RADIO 

VHF MONITOR 
battery electric 

$35 
Transistor: 12 Transistor, & 8 Diode; 
Frequency: FM 88-108 . MHz, AM 
540·1600 kHZ, AIR·PB108·174 MHZ; 
Power output: Maximum ·500 mW, 
Undistorted 280 mW; Speaker: 3" 8 
ohms; Earphone: Magnetic 8 ohms; 
Power Source: DC 6V UM·2 x 4 pcs. or 
Ac 230 Volt; Antenna: Ferrite bar for 
AM Rod antenna for FM/AIR·PB·WB; 
controls: Volume (w/on-off switch); 
Selector. (AM/FM/Al R·PB·W~); 
Accessories: Earphone & batteries; 
Dimensions: 3 3/8" x 6 31•" x 931•"; 
Weight: APIHOX. 3 lb. 

MODEL NC-310 DE LUXE 
1 'WATT 3 CHANNEL 
C.B. TRANSCEIVER , 
• WITH CALL SYSTEM 
e EXTERNAL AERIAL 

CONNECTION 
SPECIFICATIONS, NC-310 
Transistors: 13 
Channel Number: 3, :27 .24 OM Hz 
Citz. Band 
!;.'ansmitter Frequency Tolerance: 
-0.005% .. 
RF Input Power: l Watt 
Tone Call Frequency: 2000 Hz 
Receiver type: Superheterodyne 
Receiver sensitivity: 0.7µv at 10 dB 
S/N 
Selectivity: 4S dB at ±10 kHz 
_IF Frequency: 45S kHz 
Audio Output: 500 mW to External 
Speaker .Jack 
Power Supply: 8 UM-3 (penlite 
battery) 
current 
120-220mA 

Drain: Transmitter: 

.Receiver: 20·130mA •. 
Price $49.50 per unit or $99.00 pair 
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BCD PE 
SOLDERING IRONS 

. Buy a SCOPE and join the club of satisfied users-
. you need not keep it a secret, others don't. That's 

why SCOPE is known ~tall the best places-in the 
tool kit, on the bench, in the boot, on the kitchen 
table, in the garage, on the service truck, in the 
engine room, even on the roof •.. Wherever SCOPE / 
goes it gives you the best service-and a host of . 
satisfied users will agree it is the FASTEST, the 
EASIEST, the SAFEST ... THE BEST. 

· ECONOMICAL 
Consumes current only whilst in use. Scope 
·performs all the functions of othet irons from 40 to 
150 Watts. (Miniscope-up to 75 Watts). 

FAST 
Fast heating due to the unique replaceable carbon 
element. Only 5 to 6 seconds' initial heating up time 

. from cold, then practically instantaneous. 

VERSATILE 
Copes with all soldering jobs--from miniature 
components to large solder lugs. Temperature 
control at your fingertips. Heat only when, where 
and as much as needed. 

·SAFE 
Low voltage operation. Scope irons operate from 
2.5Vto6V. 
For your complete protection and the satisfactory 
operation of your Scope iron, demand and use THE 
·narronic TRANSFORMER which incorporates a 
specially designed ELECTROSTATIC SHIELD. 
It is the only transformer approved by SCOPE 
Laboratories. 

ETCHING 
TOOL 
Prevent theft, 
etch your name or symbol 
on personal possessions 

Distinct, permanent identification can be made in 
moments with the VIBROSCOPE on any metal, 
ferrous or npn ferrous, hardened or annealed, dull 
or polished. 
Not just a surface marker, the etching action of the 
Vibroscope produces good penetration with lasting 
results. Simply attach to a 4V accumulat9r, or 6V car 

·battery, or Scope iron mains transformer and the· 
Vibroscope electric etching tool is ready for action. 
Anyone who can write can use Vibroscope-
make "your" mark for security. 
Maintenance is ridiculously simple. When the long 
wearing tungsten tip or core of the vibrating steel 
plunger wears out, it is very easily replaced and 
spares are readily available from all suppliers of 
Scope products. 

·~ SCOPE 

Interstate Agents 
HOB. TAS. 34 2811 
LAUN. TAS.' 31 5545 
PERTH W.A. 81 4155 
ADEL. S.A. 231971 
.BRIS. QLD. 211933 
New Zealand 
H.W.CLARKE 
(N.Z.) LTD. 

ELECTRONICS TODAY INTERNATIONAL-MAY 1974 

SPARE PARTS 
No expensive resistance wire heating elements to 
replace. Maintenance without special tools. Spare 
tips, carbon elements and other parts readily 
available from your Scope Distributor. 
Scope products are available from all major 
electrical wholesalers and Hardware Stores 
throughout Australia and from H. W. Clarke, 
Wellington and Auckland, New Zealand. 

The Scope is yours to have and to maintain easily. 
It's an Australian made. 

CONVENIENT . 
Ideal for those almost inaccessible spots. No 
burning of adjacent insulation. 

LIGHT WEIGHT 
Scope weighs only 3V2 oz. 
Miniscope 1 % oz. 
All irons are supplied complete with a spare tip and 
two elements. 
Modern two-tone styling, together with a strong 
stainless steel barrel is a feature of the De-Luxe 
Iron, which.comes in a handy re-usable plastic 
pouch. The Standard economy version, with black 
handle and mild steel barrel, is supplied in a 
cardboard fibre pack. 

natronic transformer 
•Approved by electricity authorities 
APP. No. N/360/6894-5 

NATRONICS PTY. LiMITED 
IRH COMPONENTS DIVISION 
THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 
74 RAGLAN ST., PRESTON, VIC. 3072. PHONE: 44-5021 

r---------~------7--~--------------, I Please Post free SCOPE literature ~ l 
I · I 

I NAME .... ---------------------- - I 
.I I l ADDRESS.... - --------------- --- I 

I l ! ---- ----·-- ----- --------------·--- I 
I . I 

L_~:V..::::.::::;:::::...::.::.....::::::..::..:::.....::::::·:..:::.:~_:'_:~~~:_::..:::::·::::::::::::..::..::_J 
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Dolla1.St1ctchc11 Saki 
INTRODUCTORY SPECIALS 

84. 

85. 
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87. 
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89. 
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93. 

94. 

95. 

96. 

97. 

98~ 

99. 
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101. 

102. 

103. 

104. 

'" ' 
Invisible Auto Tape Antenna c-.a tevolutlonary 
Invisible tape antenna which may 1be fitted 
around front windscreen or rear window - self 
adhesive. Gives clear reception on all stations. 
$2.25 ea. 
Rola 21/•", .25 Ohm Speaker' - for transistor 
radios, tape-recorders; amplifiers, hobbyists etc. 
Type 225A. Normally priced at $2.30. Sale 
Price $1.-00 ea. . · 
Fer~lte .Aerial Rods ~ 3/8,., diameter rod by 
5112" long. Ideal for radio servicemen etc. 3 for 
$1.20. 
Ferrite Aerial Rods - 3f.8" diameter x 8" long.· 
A useful size which fits most radios. 2 for 
$1.00. 
Ferrite Aerial Rods - a flat ferrite rod 0.75" x 
0.2" x 51/2" long. Suits many Japanese Radios 
including National. 2 for $1.00. 
Ferrite Aerials with coils - 1/2" diameter x 8" 
long. A large ferrite rod for mantel radios and 
larger type portables: complete with 2 section 
coll. Individually packed Jn styrox foam No. 
7124. $1.00. 

Satisfaction Guaranteed or your 
money cheerfully refunded! 

Ferrite Aerial with coils .:.. a 3/8" diameter x 
6 1/8" long rod with 2 separate .coils for 

. increased versatility. Would suit most radio sets, 
No. 7126. $1.-00. 
Ferrite Aerial with coils - a 3/8" diameter x 
6 1/8" long rod with standard 2 section coil - a 
very popular type.· No. 7122. $1.00 ea. 
Ferrite Aerial with coils-' a 3/8" diameter x 8" 
long rod with standard 2 section coil - suits 
most popular radios. No. 7118. $1.-00. 
Ferrite Aerial with Coil· - small flat ferrite rod 
0.65" x 0.15" x 2.2" long with standard 2 
section coll. $1.00. 
Ferrite Aerial with Coil - a large flat ferrite rod 
0.65" x 0.15" x 5.2" long with standard 2 
section coil. $1.00. 

·Radio Knob Asstd - a selection of 15 useful 
plastic and metal knobs suit car radios, mantels, 
portables, transistors etc:, 15 for $1.00. 
Miniature. 5 kohm volume ·controls - for 
transistor radios. Universal type used t;.y most 
manufacturers. Ideal for building pocket radios 
and for repairs. 4 supplied with plastic knobs 
for only $1.00. 
Radio Tuning Condenser - ·a 3 gang .4.5pf 
compact size tuning gang, standard If•"' shaft -
Ideal for building, experimenting with or 
repairing radios, tuners etc. Brand new, 
cheapest in Australia! $1.95. 
3 Bank· Push-Button Switch - ;from McMurdo 
- a modern, miniature Jsostat switch bank for 
P.C. or lead wiring. Features 3 non-interlocking 
or independent DPDT switches mounted in one 
row with attractive black rectangular knobs. 
Would enh.<1nce the appe<1rance of any amplifier 
or front panel. $1.45. 

. Transistor Tuning Gang No. 2. 3/•" x ~•"· A 
standard replacement . type as . !,JSed in most 
radios. 200pf per gang with !inbuilt tr.immer.s. 
$1.00. 10 for $8.00. 100 for $65.-00. 
3 - SPST Rotary Wafer Switches - standard 
OAK Type, 3/8" mounting hole, 1/2" long shaft. 
$1.00. 
2 - 3 PDT Rotary Wafer Switches - standard 
OAK Type, as above. $1.-00. . . 
Rotary Wafer Switch - 3 position 9 hole triple 
wafer OAK switch, latest type, 3/8" diameter 
mounting hole, 3/•" 1on11 shaft. $1.00. 
2 - Rotary Wafer Switches - 3 position plus 
mains on(.off • . 3 pole, 3/8" diameter mounting 
hole, 112" ong knurlea shaft. $1.00. 
2 - Rotary wafer switches - 6 pole 3 position, 
dual wafer, OAK 'H' .TyJe, 3/8" diameter 
mounting hole, 1/2" long shaft. $1.00. 

electronic agencies 
THE MAIL ORDER DISCOUNT HOUSE, 
P.O. BOX ES, 
CONCOR[) EAST. NSW2137. 
NOTE: Add postage, rated 5% of order value. 
Minimum order value = $2.00. C.O.D.'s send 

-1$2.00. prepayment. (3uaranteed 24 hrs despatch or 
money refunded. Please use this easy order form .. 

I 

Smile and be happy while you drive! 
Listen to your favourite music with one or two of these .super 
SPEAkERS FOR CARS 
CSl 
CS2 

5" Speaker, 15 ohms, with black plastic grille: $5.00. 
9" x Ei" Speaker with bronze coloured metal grille, available 3.5, 8 
or 15 ohms. $5.50. . 

cs3 Car· Radio Console with built-in 7'1 x 5" Speaker, available 3.5, 8 
or 15 ohms. Sloping front, with cut-outs for car radio. Suit floor 
mounting cars,.trucks etc. $8.50. 

CS4 Car· Radio Speaker housing ~ mounts ·under any type radio, 
slopln~lfront with mounting brackets, matt black finish. Supplied 
with 6' x 4" speaker, 3.5 or 15 ohms. $4.99 

CS59 Car Stereo Speakers - 5" heavy duty 4-5 Watt Speakers mounted 
in a handsome black plastic sloping front cabinet for rear shelf 
mounting, 8 ohms Impedance. Stock No. SK709. $6.25 ea. or 

. $11•80 pair. . · . 
CS60 Car Stereo Speakers;_ .flush •mounting wifh long-life chromed 

grille. Incorporates 5 Inch speaker, 4-5 watts, 8 ohms impedance. 
Stock No. GK705, $6.25 ea. or $11.80 pair. 

CS62 Car Radio/Stereo iSpeakers-.a deluxe charcoai finished cast-metal 
cabinet houses a hi·fi .quality twin-cone·speaker, (7" i< 5", 7 watt, 
8 or 15 ohms Impedance!• For rear-shelf or under-dash mounting. 
Unbelievable hl·fi quality! $8.50 ea. or $15.90 pair. 

CAR TACHO 
* Sult 4, 6j_jl · cyl 
* 0-8,000 RPM 
* 6 or 12 volt 

· * Pos or Neg Gird. 
* Large 3" scale 

Latest 3" imp~lse Tacho features a 
sporty-looking matt black housing 
designed to mount on top of the dasfl 
and an illuminated scale· for 
nlght·driVI~· • Complete . with leads, 
fitting in ructions and 90 day 
warranty. $12.99 . . 

••••••••••••••• 

5 inch T.V. TUBE 
rand new, sealed in 

manufacturer's carton 

PECIALPRICE $11.95. 
Ideal for servicemen, .amateurs and 
experimenters. Specifications:­
Electromagnetic deflection, 70 deg. 
angle, filament 12 Volt 70mA, Anode 
voltage 8KV at 50µ.A, 2nd grid voltage 
300V, 1st grid cut-off voltage -25V, 
electrostatic focusing, size 5112" x 4" x 
7" long. 
Price $11.95. (plus $1.00 registered 
post) . 

e A limited.quantity of yokes is available 
· send S.A.E. (size about 10'' x • to suit above T.V. tube. 

• 6") with two .15 cent posta11e • Price $7'.50 O 

• FREE FLYER! 

stamps for . ·our fantastic "--"""111"""' ______________ 
11 • summer Catalogue of stock • -

• tines, specials and bargain -'- • 
priced •components. You won't 

• be sorry! . • 

•••••••••••••••• 
· • 1 o piece asst. 
• Chrome vanadium steel •. 
All the tools you .need: 1 
pr. Sin. side-cutters, .1 pr. 
5in. lon!fnosed pliers fboth 
quality Eng ish 

$5.95. 0 

NEW 
FANTASTIC 

ULTRASONIC 
TRANSDUCER 

Use . as transmitter or receiver at 
30·40 kHz for ultrasonic 
experiments. As featured in E.A. 
English P.W. and American 
.magazines.' -Size l" diameter x 11/•'" 
long with lead and RCA type plug. 

manufacture), 3· Pnilips- heaa ana 2 
standard screwdrivers (best German i 
brand), · small . neon-testing N·1x11 TUBE SALE · 
screwdriver and 2 aligning tools. $2.SO ea. 4 for $9.00 

... • ... Pack __ ag_e_d_ea_i_offe_r_$_6_.9_9__..~ _o_..o.....t Mullarcf ZM1080. 

MINIATURE 24 VOLT o to 9, characters 13mm high, 11ov 
operation, 2mA anode current, 

CRADLE RELAYS Includes red filter, fitted with. 14 pin 
base, vertical mounting. 

Suitable for ·all electronic projects, 
switching applications, burglar alarms 
etc. . . . 
Specifications: Coil resistanee - 700 
Ohms. Min-Max Volts - 11 V-33V. 
Contact Material - Silver •. Contact 
Ratings - l Amp, 30 Watts. 

TYPE RE1 
Two changeover -size 7/8" x 5/8" x 
1 3/8" high. $1.50. 

TYPE RE2 . . . 
Four changeover - size 1 1/8" ?<. 

5/8" x l 3/8" high. $1.75. . 

Mu11ard ZM1000 
O to 9, characters 14mm, 170V 
operation, 2.5mA anode current, 
decimal point left side, fitted with 14 
long wire leads, vertical mounting. 
$3.25 4 for $12.00 0 
Mullard ZM1174 
O to 9, ,characters· 15.smm, l 70V 
operation; 2:5mA anode current, . 
includes red filter and decimal point, 
fitted with 14 pin base, vertical 
mounting. ·. . 
Price $3.25 4 for $12;00 

PERMEABILITY RADIO TUNERS JUST IN! 
We have just received a limited quantity of tnanual and push-button car radio 
tuners, some complete 1Nith dial, pointer and escutcheon. First come-first 
served! . . . . . 
MODEL PRT5 - Manual typ,e. 3 collsi- aerial R.F. amp and osCillator. 
Compact size 2", 13/•" x 3/•' with 2" shaft. complete with knob and 
connection diagrams. $1.95. · 
MODEL PRT6 - Manual typ,e, 3 calls:- aerial, R.F •. amp and oscillator. 
Compact size only 2112" x l'I• • x 11/•" with llt." shaft. Made by MSP, comes 
complete with knob and connection diagrams. $1.95. . 
MODEL· PRT9 - Manual type 4 coils. Same as push-button type but with 
tuning spindle and dial pointer. With connection diagrams. stock No. 
044-043. $1.5 o. . 
As ;above'-.with chromed metal dial photo and all states dial. $2.25. 
MODEL t'RTlO - Manual type 3 coils. Same as push-button but with tuning 
spindle and dial J?Olnter, connection diagrams .. Stock No. 037. $1.50 • 
. As above, but with chromed metal dial plate and all states dial. $2.25. ., 
MODEL PRT15 - Push-button/manual type, 4 coils. A high-grade tuner 
with long-life mechanism and resettable p·ush·buttons. Comes complete with 
dial pointer, push-knobs, tuning spindle and knob and connection diagrams. 
Stock No. 029·047·052. $2.90. . . . . . 
As above but with chromed metal dial plate and all states dial. $3.90. 

. . 
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- -· - -. ·. - - - .- - - ·- - ... I Slowly but surely, sales of Electronic Today 
lntematiohal are increasing. I Subscription Dept., · I 
Of cou~se we are delighted - but an ever · Electronics Today International 

more serious world shortage of paper means I 15-19 Boundary St., I 
that we must reduce wastage as much as I Rushcutter's Bay, NSW. I 
possible. ·· 

In some areas, the magazine is already in short I Here is my cheque/postal order for $8.50 (including I 
supply, and the situation may become worse. postage) for my annual subscription to ETI starting .. 

There are two ways to ensure that you receive I with next available issue. , I 
a regular copy: place a regular order with your · I Name· . . . . n~wsagent, or ta~e out a subscription which .

1 
· : • · '. • • · · • · · · • · • · ·• · · · · · • • · 

1
1 

~Ill cost you a btt more for postage, but will ............. ,. . ' ...... · ....•.. 
guarantee you your copy. I 

1 • .... • 

11

. Address: •.•• · ,.· . . . • . • . . . . • . . . · . . . , . ·:' 

lill · · · • · · · · • • . . . . . . . . Post Code ·. 

................................................... ... .. .. .. .. .. .. .. .. .. .. .. .. .. 
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ELECTRONICS 
•it's easy! 

'PART 6 

Capacitance and inductance - the basic concepts' 

SO FAR we have concentrated on 
circuits which are composed of pure 
resistance only. · 
•The re1ationsh ip between current, 

voltage and resistance in such circuits 
follows Ohm's Law E = IR. 

Ohm's Law is a linear relationship, 
that is, if we graph current against 
voltage for a particular value of 
resistance we obtain a straight I ine. 
, In practical circuits however we find 
that, when the current is varying with 
time, Ohm's Law does not adequately 
explain all the things that happen. This 
is because resistance is not the only 
basic property that an electronic 
circuit has, .and the response of a 
circuit to a varying ·signal may be far 
from linear. 

All electronic circuits have two 
further basic properties (other than 
resistance) which are evident only 
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whilst current and voltage are 
changing. These two properties are 
known as INDUCTANCE and 
CAPACITANCE. They are of extreme 
importance;in electronics. 
·Both of these phenomena enable 

energy to be stored in a circuit. An 
inductance' stores energy in a magnetic 

. field. Capacitance stores energy in an 
electrostatic field. 

In this part ·of the course we will 
.study the nature of capacitance and 
inductance, how components having 
given quantities of these properties are 
constructed, and additionally how all 
three basic components behave when 
subjected to transient signals. 

THE TRANSIENT 
The word transient describes 

comparatively short-lived conditions 
that may exist in a circuit 

when ·some form of electrical 
disturbance is applied - a sudden 
voltage change for instance. 

The transient behaviour of the 
resistors, ·capacitors and inductors is 
flJndamental to numerous· electronic 
techniques - as we shall see:' 

Basically the way a transient signal is 
modified by a component depends on 
the energy storage capabi I ity of th at 
component. Previously we have seen 
how a switch may be used to turn a 
source of power .on and off causing a 
current to flow in the load - e.g. a bell 
or lamp. If' however we were to 
examine how the current in the circuit 
changes with time for the bell and 
lamp, we would find that the current 
does not, in fact, change .from zero to 
maximum instantly, but changes in the 
manner shown in Fig. 2a and 2b 
(respectively). The initial part of these 
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. two curves is the transient region. 
Once the signal has stabilized to a 
constant value it is said to be in the 
steady State condition. 

In the case of the bell the current rise 
is slowed by the electromagnetic effect 
of the coil (used to attract the metal 
armature). The coil of the bell is in 
fact - an inductor, and energy is 
stored in the electromagnetic field set 
up by current flow in the coil. · 

Current in the lamp, when first 
switched on, varies for a different 
reason. In this case the current 

·immediately rises to a maximum value 
that is determined by the cold 
resistance of the filament. But as the 
lamp filament heats up, its resistance 
increases, causing the current to 
decrease to a steady-state value which 
is less than the initial value. Again it is 
the storage of energy - in heat form in 
this instance, that produces the initial 
transient response. . 
RESISTORS ANO TRANSIENTS 

We know that pure resistors cannot 
store electrical energy - they can only 
dissipate it in the form of heat. 
Consequently, a properly designed 
resistor, for use in electronic circuits, 
will not modify the time behaviour of 
an electronic signal. A square-wave 
applied via a switch, as mentioned 
above, will still remain a square wave. 

This is illustrated in Fig. 3 which 
shows the waveform developed across 
a pure resistor in response to a 
step-change input. Such a test is called 
a step-response test. 

Any kind of waveform when applied 
to a resistor (sinewave, sawtooth, pulse 
etc) will be handled without change of 
shape in the time dimension. 

However although waveshape will 
not be affected, the amplitude will be, 
the output value will depend upon the 
voltage drops occurring in the resistive 
circuit and is easily calculated using 
Ohm's Law. 

In ordinary electronic circuitry 
practical resistors behave like pure 

· resistors and hence we need not worry 
about transient conditions. 

But, as the operating frequency of a 
circuit is raised, to around 50 MHz or 
beyond, the resistor may have 
inductance and capacitance as well as 
its designed resistance value. For such 
work, special · component design 
techniques must be used to minimize 
these undesirable (in this case) 
side-effects. 1 

CAPACllANCE 
Every electronic circuit will have 

current carrying conductors or 
components running next to other 
conductors or components. Where 
adjacent parts of the circuit are 
operating at different potentials, there 
will be an electric field between the 

two parts. This is a basic· physical 
principle. 

It takes energy to set up a field and it 
has been found that the amount of 
energy stored in an electric field for a 
given voltage difference is proportional 
to the area of the adjacent surfaces, 
and inversely proportional to the 
distance between them. That is, the 
capacity to store energy is inherent in 
the physical arrangement - the larger 
the conducting surfaces and the 
smaller the distance between them -
the higher the energy storage capacity. 
Little wonder then that this 
characteristic of a circuit is known as 
CAPACITANCE. 

In practical circuits the inherent 
capacitance between components and 
leads is very small and, unless the 
circuit is operating at very high 
frequencies, of little importance. 
However capacitance is useful, and we 
can p·ut it to work by building 

components which have' definite 
known values of capacitance. 

The basic construction of such a 
component is illustrated in Fig. 4. 
There we can see that a capacitor may 
be constructed from electrically 
.conductive plates separated by an 
insulating material. · The electrical 
insulator, known as the DIELECTRIC 

.· may be air, oil, insulating paper, 
plastic film, ceramic layers or special 
fluids, depending on the· properties 
required. 

Assuming the capacitor in Fig. 4 .. has 
no initial charge, the voltage source 
causes charges to flow, the moment the 
supply switch ,is closed, creating a 
charge imbalance between the two 
plates (negative charges on one side 
and positive on the other). The charge 
imbalance will create an electric field 
in the dielectric between the plates 
and a voltage across the plates 'which 
opposes the source. Thus /charges 

CERAMIC 
CAPJCITOR 

Fig. 5. Typical capacitors as used in 
electronic circuitry 

ELECTROLYTIC 
CAPACITORS 
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ELECTRONICS-it's easy! 
continue to flow until the voltage 
across the capacitor alid that from the 
source are eque1i 

If the supply switch is opened, the 
·· charge remains, together with a voltage 

across the capacitor that depends on 
the quantity of charge stored. In this 
condition the capacitor is said to be 
charged.· 

Any resistance connected across the 
plates will provide a path for the 
charges to flow towards neutrality. 
Practical dielectric materials and 
mounting insulators are unable to 
provide an infinite insulation 
resistance and hence all capacitors 

· have a finite value of resistance. The 
charge storage time, therefore, 
depends upon this resistance which is 
known as the ·.LEAKAGE 
RESISTANCE. Quality capacitors 
have very high leakage resistance and 
are .able to hold charge for many di'lys; 
but their extra cost is not always 
warranted. 

As mentioned 
prineiples tell us 
capability of the 
by:-

·A 
C=k"(j 

earlier, · physical 
that the storage 

capacitor is given 

where k eq~als dielectric constant 
A equals area of plates 
d equals distance between plates 

10V 

Fig. 6a. Circuit of an RC network. 

CHAFlGE 

f .!63.2% 

3T 

Fig. 6b. The transient behaviour of the RC 
network of Fig. 6a. 
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The dielectric constant .('k' in the 
equation above) is a number 
dependant upon the material .used. 

For example air is the standard 
dielectric .. having a constant of 1. 
Barium titanate has a dielectric 
constant of 1143, therefore a 
capacitor with barium titanate as a 
dielectric 'would have 1143 times the 
capacitance of an air pielectric 

· capacitor With the same plate spacing. 
The unit ·Of capacitance is the 

FARAD and is the value of 
capacitance oby which an applied 
voltage change of one volt per second 
produces a current ' flow of one 
ampere. . .. . 

In practice the FARAD is a far larger 
value than is normally encountered. 
Instead • the smaller sub-units 
microfarad (µF = 10-6 F), nanofarad 
(nF = 10-9 F) and picofarad (pF = 
10-12 F) are most commonly 
employed. 

Physical size 1imitations prevent the 
flat plate capacitor; described above, 
from providing any more than a few 
picofarads of capacitance. 

In order to make components having 
larger values of capacitance, different 
construction methods · must be 
employed which .utilize as much plate 
area as possible, have the smallest 
possible gap and use high 
dielectric-constant materials as 
insulation. However, small gaps imply 
low insulation resistance and large 
values are only obtained at the 
expense of increasE!d physical size, 
and/or, reduced safe working voltage 
levels. 

In the so called solid-dielectric types 
several manufacturing methods are 
used rolls of aluminium . foil 

/ interleaved with plastic film, layers of 
deposited materials etc. Knowledge of 
the actual construction is of little· 
importanee to an understanding of 
electronics however, so we will leave 
these aspects to the designer. What 
does concern us is that by using this 
method of construction, reasonable 
working voltages are obtainable, but 
for values of 1 OOµF or more physical 
size 'becomes a considerable problem. 

A second major class of capacitor, 
known as electrolytic, provides an 
answer to the size problem, although 
they have other disadvantages which 
prevent them from being a universal 
replacement. 

In the electrolytic capacitor the 
dielectric layer is produced by 
electrolytic action (by means of a 
chemical solution or paste) on the 
surface of the aluminium foil. By this 
means very .large values are obtainable 
in reasonable sizes. They suffer 

however from the fact that they are 
polarized · (meaning that one 
connection lead must always remain 
positive with respect to the other). 
Electrolytic capacitors can be 
recognized, usually, by the leads bein·g 
marked with polarity. If the polarity is 
reversed the capacitor will .be damaged 
- it.may even ex plod~! . 

Electrolytic capacitors must not be 
used for ac signals unless the signal .is 
biased with a de level so that polarity 
of the capacitbr is never reversed. 
(This is not as great a disadvantage as 
it may seem). Further, the insulation 
res'istance of electrolytics is usually 
relatively low. However, not 
withstanding the above disadvantages, 

CONDUCTOR 

LINES OF MAGNETIC FORCE 
CIRCLE CONDUCTOR 

Fii Ja. The basic inductor is m~rely a -wire 
with current flowing .through it. 
Fig. Jb. The magnetic field about a single 
loop of wire carrying a current. 
Fig. Jc. The magnetic field about a loosely 
wound coil of wire carrying a current. 
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electrolytics are used extensively 
because of their large capacitance per 
given volume of component. 

An assortment of capacitors is shown 
in Fig. 5 and more illustrations may be 
seen in the trade catalogues mentioned 
:in the previous article in this series. 

As with resistors, capacitors are made 
in a wide range of values and may be 
fixed or variable types. In the variable 
·types, those that have a wide 
·capacitance range and have a shaft 
suitable for mounting a knob are 
known as iuning capa~itors; those 
having a screw driver adjustment are 
known as trimming capacitors. 

' Fixed capacitors are sometimes 
colour coded and this code is given in 
Fig. 5. Usually however the value is 
marked on the capacitor together with 
its tolerance and working voltage e.g., 
100 µF ± 10%, 50 V working. 

CAPACITORS AND TRANSIENTS 
We previously explained that charges 

will continue to flow into a capacitor 
until the voltage across the capacitor 
equals that of the source. 

The important thing to realize about 
this is that charge flow constitutes a 
current flow even though there is no 
direct electrical path! Further, current 
flows only whilst the capacitor is 
charging or discharging. A little 
thought will show that if a changing 
voltage is applied to the capacitor a 
corresponding change in charge 
current will occur. Thus if de is 
applied, the capacitor, after an initial 
charge period, will block any further 
de current but an ac signal will pass 
through the capacitor. The great 
usefulness of a capacitor is therefore in 
separating various sections of a circuit, 
as far as de signals are concerned, but 
coupling them for ac signals. 

The amplitude-time relationship for 
the charging (and discharging) of 
capacitors obeys an. exponential law 
(stated simply, an exponential change 
.is one which doubles, or halves, for 
each unit interval of time) and the 
shape of the charging .function is 
always the same, (see Fig. 6), the only 
variation being in the scales used. The 
actual - time taken for a capacitor to 
become fully charged (or discharged) 
depends on the size of the capacitor 
(i.e. amount of energy to be stored or 
released) and upon the amount of 
series resistance in the charging circuit. 
Fig. 6a shows a basic charging circuit. 

As the charging curve obeys a well 
defined mathematical law we are able 
to characterize all charging and 
discharging operations by what is 
called the TIME CONSTANT (symbol 
Torr). 

The TIME CONSTANT is by 
definition the time taken to charge to 
63.2% of the final value, or discharge 
to 36.8% of the final value. These 

values are chosen because the time 
constant is then simply equal to the 
product of the resistance and 
capacitance values. That is:-

-T =' CR 
where T time in seconds 

C capacitance in Farads 
R resistance in Ohms 

For example a 1 µF capacitor, 
charged though a 1 kohm resistor, will 
reach 63.2% of its final voltage in one 
millisecond. Note that the actual value 
of the applied voltage does not alter the 
relative amount of charge stored in a 
given time. 

A handy rule to remember is that the 
capacitor is virtually fully charged (an 
exponential charge never reaches the 
final value - it merely halves the 
charge remaining each additional time 
unit) after a time of 3T. 

Similarly when a resistor is placed in 
parallel with a capacitor that is already 
charged it will discharge to 36.8% of 
the final value in accordance with the 
T = CR rule. As all capacitors have 
some internal leakage resistance 
effectively in parallel, they will all 
become discharged eventually. 

The concept of time constant is 
important when capacitors are used as 
a means of storing voltages or for 
smoothing variations _on a de voltage, 
but more about this later; 

INDUCTANCE 
Previously, we have briefly 

mentioned that, when a current flows 
through a conductor, there is always 
an associated magnetic field around it, 
as shown in Fig. 7a. 

We can show that the field exists by 
observing the movements of the needle 
of a compass when held near it. Again, 
this is a physical principle for which 
we have no real explanation - we 
merely know that it is there and have 
learnt how to make use of it. Thus, as 
with a capacitor; energy is stored in a 
field. This time, however, it is a 
magnetic field, not an electrostatic 
field as with capacitance. 

The magnetic field around a simple 
loop of wire is shown in Fig. 7b. The 
field is represented by lines of circular 
form around the wire carrying the 
current These lines are called lines of 
magnetic flux -and constitute the 
magnetic field. The closer the lines are 
together - the stronger the field. 

One way of reinforcing the field is to 
wind the wire into a coil, as in Fig. 7c. 
The effect is to concentrate the lines 
of force through the centre of the coil 
and thus produce a denser field. The 
field may be still further concentrated 
_by winding the coil around a soft iron 
core and by winding several layers of 
wire. By such means we can produce 
powerful electromagnets which have 
many uses (such as in the relay used in 
an earlier experiment). 
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If we try to vary the current through 
the toil we find that the change is 
resisted, ie, the coil tries to maintain 
the current at a constant level. This is 
because the coil generates a voltage, 
called the back emf, which always 
opposes the supply voltage change. 
This effect is known as INDUCTANCE 
(symbol L) and is only evident when · 
the current tries to change. -

The unit of inductance is the 
HEN RY and is defined as that value of _ 

AERIAL 
COIL 

Fig. 8. Typical inductors as used in 
electronics. 

-=-E L 

E 

Fig. 9a. The basic resistor and series inductor 
circuit. 
Fig. 9b. The transient characteristics of the 
series LR circuit. 

91 



ELECTRONICS-it's 'easy! 
inductance which will produce an emf 
of 1 volt across it when the current is 
changing at 1 ampere per second. 

Thus e 

where e 

L 

di 
dt 

L~ 
dt 

"= instantaneous voltage 
across coil ;· 

= inductance in Henrfes 

rate of change of 
current in amperes/ 
second 

A single piece of conductor has only 
a minute amount of associated 
·inductance. 1t is so small that it may 
.be neglected in circuits operating at 
low frequencies. However, as with 
capacitance, inductance is useful, and 
components may be specially 
constructed having values of in­
ductance from a few microhenries to 
·tens of Henries, .with millihenry and 
microhenry values being the most 
:eommonly used. 
, The inductance value depends upon 
the number of turns, and (if used) the 
iron core. It does not depend on the 
resistance of the wire. Unfortunately 
large inductance values, of. small 

· physical size, can only be made by 
·using thousands of turns of very fine 
.wire, and hence, the .resistance is high. 

' 
Thus an inductor which is required to 
carry a large de current will be bulky 
. and heavy. . . 

Practical inductors, therefore, come 
in many shape5 and .. sizes and may 
range from a single piece. of wire to a 
million-turn coil, or a many 
kilogram-weight unit as used in radio 
transmitters. Fig. 8. sho\Ns'a range of 
units commonly encountered in low 
power electronics. Variable inductors 
are also required in some circuits and 
these may be produced by arranging 
for, a variable, air gap in the iron 
circuit or, a .small slug of ferrite (a 
type of ferromagnetic material) which 
can be screwed in or out of the coil, or 
by using a sliding contact to 'tap off' 
various parts Of the coil. ·· 

·INDUCTORS AND TRANSIENTS 
As said earlier, an inductor will resist· 

any attempt to change the steady-state 
field conditi6ns. In other words energy 
being put into, or taken out of, the 
field experiences a retarding force. 
This means that the inductor is quite 
happy to pass a de current but will 
oppose any changes in that current. 
Hence an inductor is useful where it is 
desired to pass a de current but block 
any ac component. This is the reverse 
of the effect of a capacitor which 
passes ac an.d blocks de. 

In a similar fashion to the capacitor, 
we find that the inductor has a 
characteristic time constant, in 
res'ponse to a step function input, and 
the current versus time curve · also 
follows an exponential law . 

The time constant for an 
inductor-resistor circuit is given by:.:.. 

T = J:.. 
R 

where T = time in seconds 
L = inductance in Henries 
R = resistance in Ohms 

The circllit of an LR network is given 
in Fig. 9a together with the current 
versus time behaviour when the switch 
is first closed. At the instant the 
switch is closed the value of current is 
zero but the rate of change of current 
is very high. Thus the current increases 
rapidly at first, and then more slowly 
as it approaches the Ohm's Law value 
f~). When the current reaches a steady· 
state value the inductive effect 
disappears. 

Thus we see that in any circuit 
containing inductance or capacitance 
Ohm's Law only applies during direct 
current {that is steady state) 
conditions. Next month we will show 
you how the effects of inductance and 
capacitance on an ac signal may be 
calculated. We will also examine a 
special kind of inductor known as a 
transformer. e 

ELECTRONICS ~in practice 
Continuing the signal transmission project 

THE PREVIOUS ARTICLE in this 
series- described how .to build a 
low-frequency mechanical form of 
signal generator that could be used to 
examine waveforms and signal 
transmission. 

We now expand th is project so that it 
may be used as the sending end of, 
firstly, an amplitude modulated (AM) 
and secondly a frequency modulated 
(FM) telemetry 1ink. (A telemetry link 
is one that carries information). 

AM DEMODULAllON 
The generator ls connected to the 

transmission line over whicn signals are 

to be sent The line can be of any · 
practical length providing the 
resistance of the cable is kept low. Bell · 
wire or twin lighting flex is ideal. 

Using the AM ·control, the received 
signal will be as shown in Fig. 10. This 
signal must · be processed 
(demodulated) to regain the original 
signal - which in this case was the 
angle of the AM potentiometer input 
shaft 

Demodulating an AM signal is very 
easy. All we need to do is just average 
out the pulses using a smoothing 
.circuit in which the values of the 

20k!1N MULTIMETER 

r-----m-, 'nnNfil' . '}~r" I 1 : : 0 
I GENERATOR I I I 4.7k 
I _,,, I . ~--- __ i r/ -l___!____A;:, ~A__ 

.
I A.M~ CONTROL ~ ~v v v :.t·•-10-0µ_F_o 
I • ')"' · I 'T' 12V 
1 ~---0 OUTPUT WILL 
L - - - - - - - - - 1 TRANSMISSION 1 AM. DEMODULATOR VARY 0-2.sv· 

· LINE I ' 
I 

Fig. 10. AM demodulator circuit. 

resistor and capacitor have a 
time-constant chosen to smooth out 
the 1 Hz carrier frequency but not the 
lower signal. frequencies. The circuit 
shown in Fig. 10 does just that. 

The needle of a multimeter, 
connected as shown, will rise and fall 
in sympathy with rotation of the AM 
potentiometer shaft. If the AM control 
is left set you should find that a 
frequency change - induced with the 
FM control potentiometer - will not 
alter the output level, showing that the 
AM link is not affected by changes in 
frequency. 

FM DEMODULATiON 
This is not as easy to achieve. The 

requirement is that the' demodulating 
circuit provides energy to the output 
meter that is proportional to the 
frequency of the signal received, not 
to its amplitude - as was the case with 
AM. 

H is accompli$hed here using several 
stages each having a specific purpose -
see Fig. 11. 

I 
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Fig. 11. FMdemodulator circuit . . · 

the· first stage accepts the square -
waves as received and produces a pulse 
of constant width and height .(and, 
therefore, constant energy) at each 
transition of the square wCNe. . 

The circuit used .ls called · a 
differentiating circuit for it produces 
the differential of the input signal. 
This means that changes in the signal 
produce an output signal - but 
steady-state levels do not. In our 
circuit, the capacitor. is used to let 
charge ·through when the signal is 
varying but not when it is steady. 
. The choice of time-constant decides 

-the size of the pulses produced. 
_ The second stage has the task of 
removing the negative-going pulses 
from the preceding differentiator which 
prod1Jces both positive and negative 
pulses and, unless one or the other .is 
removed, the negative and positive 
going pulses will effectively.cancel out 
- resulting in zero output 

The pulse-removing stage consists of 
a half-wave rectifier that lets through 
positive pulses only. 

A more efficient circuit would be a 
t'u II-wave rectifier as it would let both 
polarities through, giving twice· the 
energy. 

The original signal has now been 
'converted to a train of constant size 
pulses that occur at a rate depending 
on the positions of the FM control 
input shaft. All that remains now is to 

· average these pulses with our, n?w 
fa mi I iar, capacitor-resistor smooth mg 
circuit. 

This circuit is not particularly 
·efficient and only fractional volts are 
produced at the output It doe~, 
however incorporate the basic 
concep~ used in· many circuits 
without needing the addition of 
amplifiers. 

The waveforms at each position are 
given in Fig. 11. If you have an 
oscilloscope a'.'.ailable you will be able 
to observe them. . 

This circuit will send shaft position 
information using FM techniques and · 
the output signal is not affected ,for 
reasonable variation in AM control. 

AC COUPLING 
We know that capacitors wil I pass ac 

signals, but not steady de levels. This is 
easily demonstrated by adding two 
(electrolytic) capacitors in s~ries with 
one line as shown in Fig. 12. Provide_d 
the values are around those shown, the 
AM and FM links will work just the 
same. It is quite satisfactory to 
increase the size as this improves the I 
coupling but a reduction in size will 
attenuate the signal. 

MULTIPLEXING 
So far we have not actually sent 

more than one signal along the wire at 
a time. If several generators were 
available, each operating at a different 
frequency, it would be quite possible 
to build a multi-channel link. 

A simpler way to demonstrate this 
instead is to use a de circuit through 
the wires as shown in Fig. 13. 
Operation of the light does not affect 
the AM or the fM link also working 
over the same two wires. • _ 

"71. 0--tt-:-j 
100µF 
25V 

(ELECTROL YTICS) 

RECEIVE 

100µF 
25V 

Fig. 12. The addition of capacitors does 
not stop the transmission of ac sign,ats 
along the line. 

j -1 RECEIVE 
SE~ l-+-~---1~' '\'_:-____ I-<> 

10oµF' ·{. 100µF 

3V-=-

·2.sv 
LAMP 

Fig. 13. A de larop circuit will operate on 
the line at the same time as a modulated 
signal channel thus demonstrating 
multiple~ing. 
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UNITED TRADE SALES 
280 LONSDALE ST. MELBOURNE, 3000 

PHONE 663-3815 (Opposite Myers) 
SOLID 'STATE A/C .. D/C 3. BAND· 
AM/FM/AIR/PB/WB. PORTABLE 
TRANSISTOR RADIOS. Frequency 
Range AM 530-1640 kHz-FM 88·108 
MHz. Air/PB/W_B. 108-175 MHz. Wei9ht 
approx. 1.2 Kiios. Excellent .reception 
on Aircraft Band and P/B and AM. These 
sets are available only from us. Fully 
Guaranteed., $50 ea. P/P $2.50. . 
POWER SUPPLIES, EX COMPUTER. 
FULLY TRANSISTOR REGULATED. 
These uriits,are as·new ~rid are in perfect. 
working order. Original cost was in 
excess of $300 each. Two Models 
available: 240V A.C. Primary, 12V D.C. 
Secondary at 5 Amps, and 240V. 
Primary 30V D.C. Secondary at 5 Amps. 
$30 each. Freight Forward. Weight 

~d'~0tun~u~sAPE. 112" diameter 6n 
12" reels in plastic. boxes. Good 
condition $1.00 ea. P/P $1.00. 
COMPUTER BOARDS. Approx. 10 
Transistors plus 30 Diodes and Resistors 
on each board.· All components have 
long leads $1.00 ea. P/P 40 cents. Special 
otter, 6 Boards for $5.00 p'ius P/P $1.50. 
COMPUTER RELAYS SILVER WIRE 
TYPE. 4 sets changeover contacts. s·ize 
21i2" x l" x 1/2" complete with socket, 
20V coils with latching Coil assembly, 75 

. 'cents ea. P/P 20 cents. 
SILICON DIODES. 100 P.l.V. 145 
Amps. $3.00 ea. P/P 30 cents. · . 
CASSETTE TAPE HEADS. Mono, 
Transistor, $1.50 ea. P/P 15 cents. 
TRANSISTORS - OC470, OC203, 
OC45, 2Nl308, 35 cents ea. AC126, 
2Nl306, 45 .cents ea. 2Nl308/2N1309 
Matched Pairs, $1.50 P/P-10 cents. 
PIANO KEV SWITCHES. Six keys, 5 

'sections with 6 changeovers, $1.00 ea. 
P/P 30 cents. . 
CRYSTAL FILTERS, 10.7 MHz to 
10 kHz. Bandwidth $5.00 ea. P/P 30 

~'kn~'kPHONES. Black - complete With 
handset. $3 each P/P $1.50. 

LARGEST STOCKS OF SUR PL US 
HAM RADIO PARTS AVAILABLE 

Wanted to buy - Test Equipment, 
Transmitters o Receivers 

INDNI 
GRiil 
VOlUll 
THE 2nd VOLUME 
OF PROJECTS FROM 
ELECTRONICS TODAY 

-INTERNATIONAL : 

OUT SOON! 
Watch for it at your 

local newsagent 

Modern Magazines (Holdings) Ltd., 
Ryrie House, 15 Boundary Street, 

Rushcutters Bay 2011 
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,,, SPEAKER SYSTEM and 
AUDI OMPONENTS 

THE NEW STEREO RECEIVER----

Guaranteed High ·Fidelity Plus.• 

;~~,:;ii:·,\\,<·-., \ .. -:: .. -
s - AT.E AM/FM MPX STEREO RECEIVER 

Model MR-7000 
• SEMICONDUCTORS • AM TUNER SECTION 

FET 1. Transistor 21 
' Diodes 13. IC , • 2. 

Frequency R~ge: S35KHz to 1620Hz 
Usable Sensitivity ( 1 Hf): 15"V 

• AMPLIFIER SECTION • MISCELLANEOUS 
Music Power Out Put ( 1 HF): 70W (4n) SOW (8n) 
Speakers: 4 to 16ohms, Two pairs of output 

Speaker Terminals 
• FM TUNER SECTION 

Frequency Range: 88-108MHz 
Usable Sensitivity (IHF): 3.0uV 

Power Voltiolt: AC117V /230V, 50/60Hz 
Dimension$ \Overall): 455m/m(W)17-7/8", 

130m/m(H)5-1/8" 
330m/m(D) 13" 

Capture Ratio: 2.0db Australian Agents 
SEVl:NSEAS ELECTRONICS PTY LTD 

166 Parramatta Rd., Ashfield, NSW 2131 Phone: 799-2555 

@TDK philosophy 
EXTRA-DYNAMIC ... THE AUDIOPHILE TAPE 

NEW ASTOUNDING MATERIAL ..• PURE BLACK "MAGNETITE" 
TDK research has brought magnetite to cassettes for the first time. 
TDK Electronics Co. Ltd. is a pioneer in the .field of electromagnetics, 
and has now achieved the stabilisation cif Magnetite material for record­
ing tapes for the first time. 

THE CASSEfTE DE· .-1ar::;;~==E!H:60$~~~~~ 
SIGNED EXPRESSL V -201- .,-
FOR PURE SOUND -221--:.._+----lf----"<-.-l 
Performance data show j -2' 
ED superiority, but Your l 
Ears also tell the differ- ~ _70'-:~~~~ij~~~e==j 
ence of ED .Cassettes. 15 I-
There is linearity of fre- -t01---1-~~-=t=7f''-''T"'-"==-( 

THE IDEAL CASSETTE +4 

. FOR NORMAL BIAS +2 

The bias required is -~ 
normal, that ls the target ~ '--4 

for any magnetic tape . ..: -ii 
ED is the dynamic tape S -~~ 
which suits almost every -12 
cassette recorder. No -14 

70W. 3-WAY 4-SPEAKER 

Model AS-227A 
Speakers: 1 O" Woofer, 

frl/2"mid-rll:nge, 
3" cone type tweeter, 
Dome type tweeter 

Power Clpacity: 70 w.ltts 
I mpedince: 8 lhms 
Frequency Response: 

27-22,000 Hz. 
Enclosure Dimensions: 

13-S/16"(W)338mm 
x22·3f4" (H) S78 mm 
.xl l·S/8" (0) 295 mm 

£nclosure Finish: 
Wilnut open pore 

.Yelsfit: 16.S kg ( 36.3 lbs) 

~oow. 4--WAV 5-SPEAKER 
Model AS-337A 
Speakers: 12" Woofter, 
6·1/2''mic;t.rah1t, 
3" cone type tweetenc2, 
Dome type UHF twpeter 

Power CIPKity: 100 watts 
!mpedance: 8 ohms 
Frequency Responce: 
25-22,000 Hz. 

Enclosure Olmens!On: 
IS" {W) 380 mm 1 

x2S·S/8" (H) 650 mm 
xll·S/8" {D) 295 mm 

Enclosure Finish: 
Walnut open pore 

Weight: 21 kg {46.2 lbs} 

120W. S·WA.V 6-SPEAKER 

Model AS-447 A 
Spukers: 16" Woofer, 

S·l/4" tone type low mid­
ranee, 
Dome type high mid-range, 
3"conetypetweet:erx2, 
Dome type UHF tweeter 

Power ~aclty: 120 watts. ' ' 
1mpedmce: Bohms 
Frequency Responce: 

22-22,000Hi. 
Enclosure Dimensions: 

17-9/16" (W) 446 mm 
x2S·S/8"(H)6S0mm 
x1M/8"(0)29Smm 

Enclosure Finish: 
Walnut open pore 

Welpt: 27.S kg (60.S lbs} 

MOl.IMAXlllUM OUll'UT Ltvl'L-dislal'lion Mu 5'11) 

~ Eu-LOU 
ED-c<JO 
D-CEO 

-~ 
~ 

MOUPHz 

-· 
MOLIKHz -- -

-~ ...... E~ 
... ED-QiO 

"'D-QiO q uency response ·from 00 K JOI( 

low to high frequency 1 
FR£oJENCY IHzl 

necessity for special bias --4 _2 0 +2 +• 
- settings. The superior . SIAS CURRENT ldBl 

range. No need for Cro selector to correct for excessive high 
response and low frequency drop off. Any good recorder can 
now give balanced high fidelity recordings. 

-performance of ED is achieved by the highest and even the 
lowest priced recorders. 

ELECTRONICS TODAY INTERNATIONAL-MAY 1974 

1111 



ELECTRONICS 
-it's·easy 
CONT S o.3 

MYKIT SERIES 50-IN-1 
1110 SOLDERING. NO TOOLS NEEDED! 
LEARN ELECTRONICS 
WITH EACH PRODUCT. 
·au1LD MAIN PROJECTS; TWO-TRANSISTOR RADIO 
TELEPHONE TRANSISTOR AMPUFltR. WIRl'LfSS 
PHONOGRAPH SIGNAL TRACER OIOOE TESTER. 
TRANSISTOR TESTER .AC BRIDGE ILL\JMINOMETtR 
TRANSPARENCY INOICATOR ELECTRONIC ORGAN !,LOW 
FREQUENCY OSCILLATOR}. ELECTRONIC METRONOME 
ELECTRONIC ALARM CLOC!t; TELEPHONE AMPLIFIER 
150 PROJECTS IN ALL 

ELECTRONICS TODAY CROSSWORD- ACROSS 
2. Negatively charged particle 
9. Currently an insurance company 

11. 1011 in decimal 
12. Diode Emitter Logic? 
13. Bombs and power 
16. Time-pulse generators 
19. Demodulator 
'.21. Moving part ofa motor 
22. Dual-in-Line IC package 
2 3. Not digital 
25. Welsh slide-rule scale 
26. Motors, house wiring and such 
29. Household power 
31. A cold integrated circuit? 
32. A piece of digital information 
33. Resistance that consumes no power 
34. The lamp is - - - - - -
35. Once they thoght radio waves 

travelled in anaesthetic? 
36. Help! in Morse code 

DOWN 

l. Unit of capacitance 
3. Light Emitting Diode is not a leader 
4. Electrolytic capacitor 
5. Musical instrument 

FIRST FIVE 
CORRECT 
ENTRIES 

WIN THESE 
EXPERIMENTER 

KITS 

6. The box 
7. Regarding 
8. Not off 

j 10 Positively charged particle 
14: A million million of them are fearful 
15. Most conductors are - - • - -
17. A basic digital gate . 
18. ,Frozen semiconductor physics? 
20. Bipolar transistor connection 
22. ·Not ten bells , 
24. On account of the Light Brigade 
27. Discrete audio frequencies 
28. A backward integrated circuit 
30. Collector to emitter subscript -

Entries must be addressed to:­
Electronics Today International, 15-17 

Boundary St., Rushcutters Bay, NSW 
2011. ' 

CLOSING DATE: May 24th 1974 
(entries post marked May 24th will be 
accepted). 

The five 50:1 Electronic Experimenter's 
kits to be awarded as prizes in this 
contest have been donated by Dick 
Smith Electronics Centre. Thanks Dick! 



_..__ ... ___ ._ ____________ ...... _________ ..... ·;r 

. . 

TH~ Pirate Radio article, featured in 
our January issue created an 
exttaordinaty .amount of interest. In 
fact we received more readers' letters 
and 'phone calls about that article 
than any we had published before ~n 
the history of the magazine. 

PIRATE RADIO 
One slightly unexpected finding was 

that··· quite a lot of amateur radio 
people are sympathetic to the concept 
of CB'ing ~ just so long as it doesn't 
happen in can existing amateur band! 

Another 'was tlie fact that many 
.·' pirate operators have little knowledge 

of the amateur radio· movement. 
Clearly some PR is urgently needed. 

In their letters 'most pirates 
emphasized that they were upright 

· responsible citizens . often 
performing a public service -' but it is 
hard to reconcile this self-image with 

·letters such as the one published here 
where the writer describes the manner 

-in which he evaded PMG in~pectors -
even wrecking his car in one attempt. 

The letters published in this 
follow-up article are a representative 
selection of those received. 

Some of the letters were far too long 
for publication in their entirety. These 
we have cropped, but in such a way 
that the overall meaning remains 
unchanged - we hope! 

.Others contained unsubstantiated 
allegations against named people and 
organisations, and these we naturally 
cannot publish. 

HOBBY-CLASS LICENCE 

I would like to formally congratulate you for your 
provocative and in-depth article on pirate radio in the 
January issue ofE/ectronics Today International. 

I am gratified, that at long las~ one of my many 
submissions to the Postmaster General (i.e. the letter 
reproduced on page 36-3 7 of. the January issue) has 
received the right kind of publicity. · 

Pirating undermines the aims, objects, . functions and 
traditions of amateur radio .__ their fraternity jealously 
guards their hard won radio space. It is that particular pofn t 
which leads me to believe that my proposed Hobby Class 
Licence would not be at all acceptable to the W.l.A./ifthe 
frequency' allocation was mooted for placement in or 
adjacent to the two metre amateur band. 

· Let's face it - the Limited Licencee's attitude would 
''What's the good of sitting for the A OCP if you have to 
share the band with appliance operators". Could you blame 
him? · · 

The only answer, as _I see i~ is to grant a Hobby Class 
licence for narrow band FM operation in. the areq around 
440 MHz as you have suggested 

Relatively few amateurs use UHF, primarily due to the 
different nature of the gear, both in censtruction and 
propagation. · 

Preferably the allocation should be immediately adjacent 
to the amateur UHF a/location, however I am told from the 
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PMG that the space is .not available, therefore some of the 
amateur a/location .should be made exclusively available for 
hobbyists. This would be a tremendous thing for amateur 
radio in the long run. 

Regretably I cannot see cordial ·relations between 
amateurs and "appliance operators" sharing the same 
channels. 

As an aside I am of the opinion that the new Novice 
License will not provide for the beginners or the 
"appliance" types as the theory examination will have to be 
fairly rigid to allow the novices the use of 30 watts PEP 
sideband on HF Bands - obviously we need another license 
classification. 

I do realise that UHF gear is expensive, however there wl'/ 
be used commercial rigs on the market within a year or so 
and more practically I am sure that Australian UK 
distributors of Japanese equipment would be able to give us 
some very attractive prices for suitable equipment if we 
were to put a proposition. Eventually our own industries 
would tool up for the occasion ahd produce low cost gear. 

For that matter the "serious" pirate expends as much on 
his station as the average amateur - the raw recruit 
somewhat less of course. 

(This letter was sent to us by the author of the letter 
reproduced on page 36-37 of the January issue. The writer wishes 
to re.main anonymous for reasons that we fully understand and 
respect.,- Ed.) 
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-our readers comment 
For soihe-years, it liis-tiien-possible to obtain licenses to 

o,,erate approved hand phone equipment and use these in 
accordance with fairly rigid requirements as set down .by 
~P.M& - . 
Unfortunately it has also been possible to purchase 

non-approved equipment which does not conform with 
specifications i.e. higher power, multi-channel facilities etc. 
Surely if these non-approved units are _available to the 

.public, the onus must be on the P.M.G. to educate arid 
advi.se people on what is permitted. ihis is not being done 
,at present! The P.M. G. have plenty of information available 
and are usually most helpful when approached, but they do 

. not disseminate this information through the media very 
often (not at all in our experience- Ed). Usually it is only 
refe"ed to briefly in a local newspaper, Indicating that "Joe 
Bloggs" was fined $100 for operating an illegal transmitter. 

Now to Mr Harrison's views, some of which I agree with 
and others I disagree with entirely~ I would. first disagree 
.with the writer's belief that "problems would almost 
inevitably increase if the 27 MHz Citizens Band was 
legalised .. lt_seemt; that Mr Harrisorl has a preconceived idea 
that everybbc:Jy Who operates 27 MHz equipment illegally · 
wants to operate high power units. -Jn the Page 34 letter I 
see no reference to the writer's wishing to do so. Certainly 
it is fx>S!ible .to gain almost as much efficiency from a 1 
watt hand held unit, -aS a 5 watt mobile if the equipment is 
used properly. Mr: Harrison, should take a trip to New 
Zealand and hear mobiles operating 1 . watt sets into 
external antennas from vehicles oroperating the same units 
from a base location. . · . · 

Mr. Harrison makes the point that many people are 
interested in communicating rather than technology, yet 
goes on to suggest that these same people shou Id be given a 
portion of the 2 metre or 70 cm. spectrum to operate in. 
Are these non-technical people expected to build this 

· equipment, or purchase same. 
Chef!pest 2 metre tr'!nscelver available commercially at 

Several of ~ur 'pirate correspandents' queried Roger Harrison's 
knowledge or experience of mobile radio - one suggesting that he 
should see it in operation in New Zealand. 

In fact Roger's experience in this field is extensive..:. it includes a 
spell in the Antarctic - where reliable mobile radio communication 
'is literally a life or death business. 
' Roger's caption to this photograph, Which he took a couple.of 
' years ago, read6 'CB Mobile 1 lends a hand to CB Mobile 3 at the 

roadside fol/owin"g a Mayday cal/'. · 

present sells for around $150 and V.H.F. equipment is nOt ' 
·readily available for.amateur use! 

'Finally I agree with Mr. Harrison on one point which I 
consider important If the system is to remain as is at 
present, then legislation must be introduced to prohibit the 
sale of unsuitable equipment; or at least it be made 
mandatory for all wholesalers or ·retailers to make the . 
public aware of the P.M.G. requirements. 

(Name and address supplied, but Withheld by request). 

THE PMG'S OFFICIAL POSITION 
STATEMENT CONCERNING;"CITIZENS RADIO SERVICES" 
(From the Postmaster General) ·· 

Representations are received from ·time to time asking 
that the licensing of radio services ,under the Australian. 
Wireless Telegraphy Act and Regulations should be 
extended to pennit the establishment and operation of 
what are known in the United St.ates of America and 
certain other countriesi.including Canada, New Zealand and 

· Japan, .as "Citizens Raaio Services". 
The .rules relating to the operation of "Citizen Radio 

Services" differ in each of the countries where they have 
been authorised. In general, however, they provide for 
private short-distance radio-communication for the business 
or personal activities of the licensees. The transceiver units 
employed are of relatively low power and the radio 
frequencies used, which are shared among licensees, are 
·selected from a number set aside for the purpose. Various 
categories of this type of service are authorised in the 
.United States of America. Those which employ frequencies 
in the 27 megacycles band are comprised of mobile stations 
with a power limitation of 5 watts but which may be used 
at fixed locations as required. Distances over which 
communication may take place extends up to 150 miles. 
·The stations must not be used, however, "for engaging in 
radiocomrnunication as a hobby or ·diversion that is, 

19.P_!latins. the station as an activity in and of it_selr', l}Ol'. for 
;mtemational communications. Certain other restrictions 
1 apply in :regard to the nature of the messages which may be 
;passed, th~ stations with which communication may be 

ELECTRONICS TODAY INTERNATIONAL-MAY 1974. 

established and the area in which operation may take place. 
As the outcome of many applications for approval to 

employ imported · low-powered transceiver equipment'· 
manufactured for use in "Citizens Radio Services", the 
(Australian) Post. Office decided in 1961 that licences 
should be granted for the operation of approved classes of 
hand-held transceivers with a transmitting power not 
exceeding one watt, when required for emergency services, 
to facilitate sporting .or other group events, and. for such 
other useful purposes as are considered to warrant the grant , 
of .licences. An additional. licensing condition is that the 
c:)rily antenna which may be used with the unit is the one 
supplied as an integral part of the equipment. This antenna 
must not be detached or extended in any way. . . 

As at 30th June, 1972, some 16 000 units of the type in 
question had been licensed for use in what are known here 
as "Handphone Mobile Services" and which are 'employed 

1 for many of the purposes for which ... Citizen Radio 
'·Services" are used in other countries. For example, 
numerous stations of this type are used by Police, Fire 
Brigades, Forestry Departments, Civil Defence Authorities 
and other public bodies, and also by private individuals and 
organisations in connection with . construction jobs, 
surveying, property management, boating and other 
sporting and group activities. . . \ 

The attachment of the conditions, mentioned in ~ 
paragraph (3) above, to licences authorising the operation . 

,of these low-powered units has ensured that in this.country · 
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THE l>MG'S OFFICIAL POSITION 
• • t . 

they are employed only for useful purposes and that the · 
few frequency channels in the 27 megacycles band wh~ch 
can be made available for their operation are not occupied 
with unessential conversations to the detriment of more 
important messages including those relating to emergencies. 

Other types of low-powered services for which Australian 
licensing rules provide and· for ~hich approved types of 
eq~ipme~t operating in . the 27 megac~cles b:in~ are 
sUitable, include those which may be established withm ~e 
confines of specified /remises, such as manufacturing 
plants, services require for maritime ii:I-shore safety .by 

· boating clubs and ·rescue groups and one-way·. pagmg 
services for use in hospitals and other similar situations. In 
these type!i of services five ~att base stations are permi~ted. 

Australian ·licensing policy has for many years provided 
for the authorisation of a wide variety of other types of 
radio-communication services. These include land anq 
harbour· mobile radio-telephone services operating in· the 
very high 'frequency bands, that is, bands above 30 
megacycles, which permit communication .between base 
stations and mobile stations in vehicles arid also with. 
personal mobile units where required. These services are 
employed extensively by essential public services, such as 
Police Fire Brigade Civil Defence and Ambulance. 
Auth~rities and also by motoring serv'icing organisations; 
repair and maintenance businesses of all types, taxi and_ 

transport fleets and many other service industries: Licences 
may be obtained, of course for the establishment and· 
operation of stations used in the purswt of hobbies, such as. 
the control of model aiicraft, for gliding and for the 

· conduct of Amateur radio stations. 
Apart from the fact, as explained above, that radio 

services may be authorised in this country to meet all 
legitimate demands, the extension ot licensing policy to 
provide for the use of common radio frequencies, for the· 
conduct of all kinds of business and personal conversations 
would lead, as it has done elsewhere; to a state bordering on 
chaos in the frequency bands concerned to the detriment of 
services designed to meet real public and private needs. It 
would also readily facilitate contravention of long-standing 
Government p.olicy in Australia that the public telephone 
and telegraph &¥stems which have been pro'vided at 
considerable pubhc expense, should be the normal means of 
communication between individuals residing in areas where 
these services ate available. 

In view of the circumstances outlined above it has been 
decided that the public interest would not be served by 
amending the licensing provisions for low-pow~red radio 
services in Australia in the manner proposed. 

(It is fascfnating- and perhaps instructive - to note, that, 
in February 1973, the PMG Dept. were still using the term 
'megacycles' - Ed.) 

NOT ·AS A·HOBBY· in such a place. iie·.wo~kl onlJ! .. Jiave to:iai1jo~hitp~~'h~/; 
. .· . - · · . · transce iiler and help would be available. : : s -. ' : ; • • ; · ·; 

1 hdve. been. lobbying •/or a Citizens ·Radio Service· in· •.. ·/ wasinitrumental in savingihe livei'ofawO.ma'1:dt;tJ.n~i-: 
Australia for four years now. I have. written to . tlJ.e srm adrift in a boat off Cairn.s in -QueertslatuJ. f received Q'ff: 
Postmaster General on numerous occaSions, and to many my• equipment a Mayday call from these 'peo'filei au:e to, 
members.of Parliament. Although many have· agreed that. freak radiiJ condttions, ··and ·passed the·messa,e ()n ~(): fh.e;< 

- we should have such a service, as yet nothing further has · .. Morwell Police. . ··.. .. .. _ ,. · : _-..,: 
been done about it. . · . • · ·.. · ·· - Othermajofreseues include:: . . . , . . . . ;; · · 

• . A Citizens Radio Service exists in the USA, Canada, New "Two ·sailors rescued when ·their•·. lib(lt .oviir.#tinea :tr~ 
Zealand,· l<Jpan, Sweden and _Italy, .and I can see·no reason. - •Mann's beach:" -··.·· · ... ·· .- ···. ········· ··· · .: ... · .... · · . ·•·•• ····· .. }? .. ··'-• 
why our government does not introduce such a system "Ti,vo sailors caught in a bad storm tzeaf'theP.trmile 
here. .There are already PMG ·approved transceivers atWilson'sPromontory:" . > ,:.;· :.>;.;I , 
available, and oh present figures given to me by the· "A'ScoUtandscdutmasterlostimMt.•·~ricit.-'t . . '>.· •< .·• 
Department in Melbourne it is estimated that over a quarter. · "Assisted . the. police Jtz restiie opetatltxns lff/,~ th~'.:/a~; 
of a million .CB sets are being used illegally, and are selling .. Geoff Watt was loston)l{f. Erica./~ . • < • '.'. '.: :.:.: ;-;:•:v. 
at the rate of ovet JOO per week. There is no restriction on. • "Reported ma~y ar;cid¢n ts .along the PiifictJ'.{ 'Y.'> 
the sale of this equipment,· therefore the Department· through having CB sets installed in our vehicles.>;~ -;,ye ,. ·. :5 
cannot.restrict the use. · ·.· .. , ·· I was saved by a CB s~t when l becam(in¢Pc.l~tilit: ~at~;~) 

A. Citizens Radio Service must.never be allowed to be us.ed in my.car ilt themountttins northbftnyhome.· : '; ;, ·"'.·• ·•v,, 
as a hobby. If a person Wishes to have radio <if a hobby he .• 1 have been •using 2 7 MHz ·rzow f of sevehJ>.ea:ra''fliid 
has only to study imd pass his Amateur Radio Certificate found itsservices are exeellent. · ... ~ ... ; .. :·.. ,; 
At present, the PMG has a special team of inspectors · I am .well aware that ;arguments can .,,e ·aavanced ·. 

attempting to dean . up the so·called illegal Citizens Band, .the concept of a Citizens Ra~io$enice, 'ih(JU('ft t(e~tl. 
·but they are fiitding it an. almost impossible task.. . ·. •.· . , them stand.close examination~ ; .•.: .. ; , .. , .. ; •·: ,;,; " · ··-· 

Tht;' only .way now to .bring any sense into th~ general. It wot.{ld call/or a good deal of dllminiltrlitiQ.n:~ 
chaos would be to grant a Citizens Radio .Service .. Issue: this .:could be pttid for·hy Jicencefe(tS: . -· 
licences from the Post Office as is done in New Zealand,· would pe required.;...·. though tinilnO.rmous am 
and stop all this Cloak and dagger carry-on by our Radi<>: can be concentrated iii a· narr(JW band. 27 
Inspectors. They are very btisy .men, and I.am sure their have to.beused for this seivice.:Ahuse.S ol 
time and efforts cbukl. be better spent. They must be Pccuf,. but this 'It.ind of service i$ •''.&. ~lf.~klP 
costing the country Ii fortune. . . . ' . ·. . · _ . · considerable degree. < < • ·< 
As .far back .as 1961 the A usttalian electronics industry .A friend of mine wen( into 'a MelblJum 

was pre'Pared for a CB Service and the Managing Director of · enquired ab-out purchasing ti.to.· . . . ··· · · t .. . ... . .· .· ;, 
Commonwealth Electronics was quoted as saying ~'As far as ahoutlicences, {lndwa$ told. by the .. rn«nthat·fle'.~'rJs;• 

·we can see there is no reason why a Citizens Radio Service covered by his 11.ormalRadio.&TY!ttence! ; •..• ;. ;4, · 
; should not be provided in Australia right now.'' ·. ·· ··· All. this equipment can be ptitchased .. atany '.elec 
'.It is now 1974 and we have .still not been granted this retail outlet in Australia. . C: '• . •. :>·;; 

· service. . . · •. . ·. · . . . . . .·. • ··. . . . ·. . . . . . .. ; It i~ surely unreasonable .. to c0nvict pe'Qplefi:Jy-· · · 
. AS well as normal communications between licences, ihtJ equipment whilst such unrestricted sal,es ·are 
;erviee would also give our country a great safety network. · continu~ · · ··· · · 
the vast aretrs of our mountain and .desert regions would 
hold .no fear/9r ([person' who may become lost or injured· 
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.· · ff yoo\'e net a ·$Guth Aust1Jr1an reader. .. · 
yoo\'e almost certain to find this announcement 

of no ·interest whatsoever. · · 

Ron Robson. 

Robin Davidson. 

100 

If you are from S.A. however, this is important. 
On March 18th, Warburton Franki commenced 

operation as authorised Fairchild distributors in South .. 
Australia. They joined Gerard & Goodman in servicing 
that area. . . .. . 

Warburton Franki Pty. ltd. address in South 
Australia is 322 Grange Road, Kidman Park, S.A. 5035, 
telephone 356 7 333. · 

· The Warburton Fr.anki Fairchild team is Ron 
Robson, Manager Electronics; Spiro Hanoumis, Outside · 
Sales; Robin Davidson, Inside Sales: Backing them up is 
Sales Supervisor Len Bannister, Jeff Mousley, . Gary 
Francou; with Mike Rogers at Whyalla, and Ian Gard at 
Mt. Gambier. 

Ron, Spiro and Robin are the people to contact 
for prices and data on the Fairchild .range. 

And in N.Z. Te~ Vee Radio limited, Auckland, 
763064, Wellington, 60523, •lllll••illl••lli 
Christchurch, 67748, FAIRCHILD 
Dunedin, 88028. 

AUSTRALIA PTY. LTD. 
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PIRATE RADIO -our readers comment 
, RESPONS1BlE PIRATES? 

I am a pirate. operator of some experience. My friends 
were first encountered through this medium, as "1as the 
highly satisfying and well-paid job I have now. My boss has 
the AOCP, as has one of my fe1low'workers. . 

In 1966 I was a reasonably avid short-wave listener. I was 
at the peak of interest in this and ready to get my AOCP 
when I put my right hand into a handsaw. So much .for 
Morse Code, writing, and everything else for awhile, by 
which time my interest in AOCP's had fallen. 

Coining on air in April I called myself The Batman .and 
pursued my activities as keenly as I had done in my SWL 
days. 

My first day of activity yielded a large number of contacts 
and six Eyeball QSO's, to wit, Baron, Whistler, Alpha l, TL 
Mobile,· Southern Cross and Chuck. (Saturday 8th April 
1972, l p.m. onwards) One of these, TL, had a CBT72G in 
his car, and since I'd never seen one I was 'immediately 
impressed. I purchased one from a man using the callsign of 
Bunyip for $100 on Wednesday 24th May 1972. 

Shortly thereafter, at 9 p.m. on Wednesday 3 lst May 
1972, Bushranger was raided. This was my first experience 
of the "Dreaded R.I.'s" (PMG Radio Branch inspectors) as 
they became known. Naturally enough since I was on the 
air every night, 'it wasn't long before the R.I.'s knocked on 
my door. I had warned my family as to what they should 
expect and do, so escaped. 

Snagglepuss was not so lucky. He lost six rigs. One week 
later the same R.I.'s ambushed me in Bryant Street 
Rockdale, to see me drive off in a manner against which the 
French Hell Drivers would've seemed like slot-car players. 
Another mate of years' standing, A.T.J., was not so lucky.· 

At this stage of my pirate career I had left my job and 
decided that I would bludge for a few months, so my main 
interest became pirating. With it I could have 
companionship when I desired it yet switch it off when I 
didn't. R.I.'s came and went, Alpha 1 was raided (I was 
there) but I survived. . . 

Then on Thursday 15th February 1973 on the comer of 
Gibbes and Bryant Streets, Rockdale, the RI.'s caught me. 

That was a blow, but good pirates never die (they just run 
out of money). On Monday 25th June 1973 I purchased 
another CBT72G and installed it in my car, not the original 
car but another. . . i · 

On Monday 29th August at 119 Philip Street court I was 
fined $40, with $5 legal fees and $4 court costs plus having 
my rig confiscated. · 

On Wednesday 29th August 1973 at 7.20 p.m. I was lured 
to an "eyeball QSO" on the corner of Princes Highway and 
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King George's Road, Blakehurst. I pulled in; an R.I.'s car 
pulled in ahead of me. f drove off, as did they in pursuit, 
and the results leave me to wonder why they weren't more 
serious than they were. I crashed, MY'rig and I survived, but 

. my car did not. · 
Since then I have seen .other keen pirates go; my wife 

some time ago wished to avoid premature grey hair so 
coerced me into enrollirig with the WIA for my amateur 
course. Once she had done so I realised the underlying 
desire for it since 1966, and now wish to obtain it for my 
own sake as well as for her peace of mind. 

I know many good people as a result of my pirate 
activities, and would not know them otherwise. Several are 

·"in electronics; one is a doctor, a couple are factory workers, 
some at school, one a businessman of considerable repute, 
one a policeman, and so on. Are they to be scorned? 

• Ridiculed? Prosecuted? 
The frequency .band extends from, say, 0-1 MHz to 

approximately 100 MHz and contains Lord 'knows how 
many available communications channels. May I quote 
Roger Harrison? "It has to be remembered that, in one 
sense, the radio spectrum is a national resource." He wrote 
more, including points referring to policing this asset, but 
he has mis'sed one point. . . . 

Australia is not a nation. It is people like you and I, who 
make a nation what it is. They - we .,-- decide its 
government, a government who allegedly represents us. -

• · Does it? Out of nearly. l 00 000 000 ·cycles of useable 
spectrum space, is 0.03% asking much? ls a bandwidth of 
300 kHz an excessive amount to give to Australia's people? · 
So what if we ruin it? Cause thaos on it? Elsewhere the 
bands are policed. Why not leave us our 300 kHz. Your 
cover photo depicting a bold, swashbuckling, rig-clutching · 
pirate is not in keeping with the true scene. . 
(The next section •Of our correspondent's letter contains 
allegations that (named) members of the WIA are or have 
been radio pirates. This section is absolutely defamatory 
and has been deleted - Ed). . J 

1
.. A K... ..

11 u ms . ntony entwe , 
. . 

Although this letter is not typical of all those received 
from 'pirates', we have received several others that are 
similar. €.'. . 

The writer's description of the manner in which he 
escaped from PMG inspectors· - on one .occasion crashing 
and writing-off his car - does not lend much credence .to 
the 'pirate radio' movement's self-image of themselves as 
'responsible citizens' - Ed. 
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METAL GLAZE RESISTORS 
DON'T CRACK UP UNDER 

··STRESS AND STRAIN 

Metal Glaze TM resistors are made to take stresses and strains 
that crack up so many other types. Physically and electrically~ 
they're tough customers: , 
Metal GJaze resisfors can take PC card flexing, exposure to 
solvents, automatic machine insertion, potting-and general · 
knocking around. The glass-hard Metal Glaze film is 
permanently fused to a solid ceramic core. lead wires are 
soldered fo the core in a patented process. This makes the . 
resistive element and the terminations one continuous component 
which, even in its sub-assembly form, is mechankally stronger 
than many finished resistors. Moulded in a tough, environmentally 
protective envelope, Metal Gldze resistors are practically ' 
indestructible. Metal Glaze resistors can take their share of 
electrical jolts, too. For power handling they're conservatively 
rated, and often can be operated at twice rated power without · 
degradation. Short-time overload and high temperature 
characteristics are excellent. · 
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Competitively-priced Metal Glaze resistors are available in a 
range of power ratings, temperature coefficients and tolerances. 
for further information complete the coupon and post today. 

Mariufacture'd in Australia by:, 

NATRONICS PTY. LIMITED 
IRH COMPONENTS DIVISION 
The Crescent, Kingsgrove, N.5.W. 2208 r-;,·-------1 . ,ease send me information an Metal Glaze Resistors. 

NATRONICS PTY. LTD. 

I lRH COMPONENTS DIVISION 
P.O. BOX 71, KINGSGROVE, N.S.W. 2208. 

·-i 
I 

: ~=::==-=~==:=-=-~::=::::==::·,:.;:~=== ~: L.: - ,- -·- - - - - ~ :::.!.I 
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PIRATE RADIO -our readers comment 

NO WELL-ARGUED CASE 

Your article stated that nobody has presented a well 
argued case for CB. For five years I have followed CB as a 
licensed operator and may I add a pirate, as pirating is 
almost unavoidable due to our restricted licensing system. 

In his article Roger Harrison seemed to be trying . to 
convert CB'ers to amateurs - the hobbyist interest '--- or 
make it appear that we. "pirates" only want to become 
amateurs. 

Personally I have this'interest but most people I have met 
through CB are only interested in it for the benefits of 
personal· communication and the hope that one day they 
might be able to help someone in distress which is the 
prime purpose of CB (? - Ed.). 

With so many people on CB it .is the only media where 
help can be readily obtained in an emergency. 

Several years ago a close friend of mine was instrumental 
in the saving of two lives. These people were adrift off the 
coast of Queensland with only walkie talkies and he 
receive·d the distress call while talking to a friend, this was 
in Victoria! Those two lives were saved because he believed 
like myself, that we must have a band that the ordinary 
person can use and monitor in case the above situation 
arises again. . 

In the above case ·VHF and UHF would have been 
completely useless! . 

In the USA a· survey taken by the FCC shows that 
approximately 300 000 people (I /3 of the licensed 
population) used their CB sets for emergency use over a one 
year period. An average of 1 7 calls per person licensed. 
Twenty per cent of these calls were for natural disasters, 80 
per cent for auto troublee and accident, of thiS 51 per cent 
were in assistance to police and fire officials, and 21 per 
cent coneerned illness or injury. 

In Australia no figures are available but to my knowledge 
the CB'ers in Australia, which according to the PMG 
number approximately 250 000 (? - Ed.) assist in many 
road accidents and emergency situations. (The PMG 
number licensed handphone services at approximately 
1 7 000). This alone is another good case for CB. . 

I hope this letter will be printed and read by people with 
the .same views as myself who will, I hope, help us by 
writing letters to members of. Parliament, newspapers and 
other influential people to further this cause. 

David E. Helyut, 
Australian Citizens Radio Movement, 

ONE OUT -TWO'IN! 

CB as it's called is for those who use it constructively - a 
·means of personal commtmication with their families, etc. 

The PMG states there is adequate land line facilities, so CB 
won't be legislated into being legal. The only trouble is that 
a ·person on the out-back roads with a broken leg will have 
to crawl 30 miles to the nearest phone to get help. 

The printed article in ETI didn't cover the safety angle 
and the CB'ers who use their spare time to monitor the 
27 MHz Band in the hope of saving someone before it's too 
late. · 

The PMG can't stop the usage now, for every pirate they 
catch, another two come on. 

Your artiCle states.that if it were legalised there would be 
too much interference and the whole thing wouldn't be 
worthwhile, the only trouble is the air waves are currently 
being monitored and any person using bad language, etc, is 
immediately told off, if that doesn't stop him, we track him 
down .. , that usually stops him. · 

It's a public service and that's the way we CB;ers are going 
to keep it. . . 

The one .worthwhile comment on the article was oh the 
bottom of pages 36·37, a· very interesting Jetter and one 
which deserves some credit. · 

It's the second time that the topic has been joked about 
··nationally and I think that any future material published on 
the topic should be that .of how much the CB'ers have 
done. 

ACRMVic.' .... ._ ____________________ __........__.__;.....___----~--~---------------r 
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DXing .• 
is EASIER 
With an "S" Meter 

Just ONE ••• 

of MANY FEATURES · 

. Built into the Eddystone 
EC10Mkll 
COMMUNICATIONS RECEIVER 

. . ' . * TranslstOrlied - Battery or AC 
Operation. * Fine Tunlnf Controt. * Audio Filter for CW. * Ellsy·to·read Dial - UO to 1 
. Ratio - 9• wide. * Continuous Coverage from 
550kHz to 30MHz. 

·World-Wide DX Reception 

Write for FREE leaflet NOW! 

EDDYSTONE • 
Edometer Mkl I ' . 

GRID blP OSCILLATOR •. ~~­~4· 

Ex-stock from Wholesalers 
or Australian Agents 

VIC: 493·499 Victoria St., West 
Melbourne. Phone: 329-9633. 

N.S.W.: Sydney. Phone: 929-8066. 
S.A.: Adelaide, Arthur Hall Pty. Ltd., 

1·3 The Parade· West, Kent Town 
5067. Phone: 42-4506. 

W.A.: Perth. Phone: 49-4919. 
QLD.: L. E. BOUGHEN & CO., 

Auchenflower. Phone: 70-8097. 

TELEX: Melb. 31447, Sydney21107 . 

' ' --------"-I EDDYSTONE EC 10 Mk 11' E.T. 5/74 •• 

I Name.......................... I 
I Address • • • • • • • • • • • • • • • • • • • • • • • • I 
I ... ~~;{ ·;~.-~~~~~~~ ~~~~~... I 
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PIRATE RADIO 
· - our readers c:omment 

ROGER HARRISON SUMS UP 

: ILLEGALactivity o~ 27 MHz appears 
.to be split into two basic kinds.· 

(a) Hobby/casual interest 
(" Amateu'r-"-type). 

· (b) Unlicensed "public service" /com-
.niercial use.· . . , 

The first obviously predomihates, 
particularly in city/suburban areas. 
These people are the ones our Jahuary 
article was discussing. Listehing on-the 
air will confirm this anytime . 

My original remarks still starid. I'm 
not labouring under any preconceived 
ideas or misconception~. Sure, I'm 
interested in converting those pirates 
who wish to continue their hobby 
interest and expand their activities. 

They can only gain by becoming 
amateurs. There are rnany amateurs 
willing to assist. My concern is making 
the path easier, and more accessible to 
these people .. My suggestions in the 
Janµary article were toward this end. 

From the many letters received it is 
clearly obvious that many pirates have 
turned to 27 MHz as an outlet for 
their hobby interest because they are 
uriawate, to a greater or lesser degree, 
of the amateur licence requirements, 
and how, when or even where to 
obtain information or assistance. The 

. WIA has ari inherent responsibility to 
disseminate and pub I icise th is 
information. It has not· only failed 
dismally to do this, but has been 
to'tally negative about the whole 
matter. 

What little PR is disseminated is 
oriented towards seven-year-olds or 
the cogniscenti. The WIA attitude, by 
design or by default, is that of an 
exclusive, elitist club. It is far easier to 
become a Mason than a radio amateur 
and WIA member. 

Little wonder that barely more than 
50% of Australia's amateurs belong to 
the WIA. Many non-members know 
little about .it apart from that it exists! 
This lack of PR is, in my considered 
opinion, one of the major 
contributions to the 27 MHz pirate 
problem. The WIA is cutting not only 
its own throat but the Australian 
amateurs' as a whole as well. 

The second class bf activity is 
becoming more and more prevalent as 
supposedly 'legitimate' claimants to 
27 MHz licences are, .somehow or 
another, denied the appropriate 

I :licence. .According to document 
RB191 of the PMG Radio Branch, 

· sporting clubs, search and rescue 
groups, scout groups etc, ' can 'be 
permitted licences for hand-held, radio 
telephones. The tardiness of some 
Radio Branches/Radio Inspectors is to 
blame here for the illegal use of 
27 MHz equipment by such groups. 

The PMG needs to revise its thinking 
arid/or policies if there is to be ahy 
solution· to the problem . or any 
sensible licensing scheme. 

The functions, regulations and 
liC:ensing scheme for 27 MHz is quite 
OK as it stands, but the administrative 
procedures .and ,issuing of licences 
according to the principles set out in 
RB191 should be overhauled. 

For some reason, the right people -
legitimate claimants - seem to be 
unable to get licences. (No matter 
which way you look at it - wanting 
contact with your wife, from the 
family car, is not a valid reason; just 
selfish). Apart from this problem, the 
PMG has failed adequately to publicise 
the fact that licences are necessary to 
use 27 MHz transceivers (or indeed 
any transmitter/transceiver). 

I can only stress . again, that 
legislation is necessary, to restrict the 

purchase of transceivers to those who 
provide proof of having a licence. 

To suggest that we must have 
citizen's radio as a safety service is 
rather overstating the case. · Civil . 
Defence and Search and Rescue 
groups, as well as organisati<:ins such as 
the N RMA, RACV, etc; should be able 
to provide this adequately -· given 
appropriate encouragement and 
assistance 

1 

by the pub I ic, the 
government and the PMG. 

::rhose interested in communications 
as a hobby should be allowed a 
somewhat smoother and easier access 
to amateur radio activities - they also 
have a legitimate Claim - and an.other 
class of licence, along the lines that 
have been suggested, is necessary as 
soon as possible. 

I do not claim my suggestions to be a 
panacea to the problems of 27 MHz 
pirating, _but it would go. a long way 
towards solving the problem, \Whilst 

: assisting those people interested in 
·finding an outlet for their interests. e 
This correspondence is now closed. -
Ed. . 
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Why we decided 
not to advertise 

S.A.E. 
Every amplifier manufacturer and his agent claims all sorts of perfection for 
his amplifier so what good is one more claim? Even though the claims are 
true this time? · · 
With all the exclusive break-throughs in circuitry, even the worst amplifiers 
must sound better than the real thing by now. 

I 

And we thought "S.A.E. never seem to advertise in the U.S.A., and yet they're 
accepted as America's best amplifiers and loudspeakers. All the pro's rave 
about them.So why should we advertise them? Anyway, with its performance, 
looks, price and warranty, S.A.E. gear should just walk off the dealers shelves. 
Anyway our problem is not to sell S.A.E., but to get it. Our next two 
shipments are just about sold out, so what's the point in advertising? It'll only 
make the supply position worse." 

That's why we decided not to advertise S.A.E .. 

Still, we ought to use the photos they sent us. 

MARK IVCM, 2 x 100 Watts RMS MARK XXX, Preamplifier MARK IB, Preamplifier Equaliz~r· , MARK XXXI, 2 x 50 watts RMS 

Sole Australian Distributors 

/era a lnJusfries PTY. l-TD. 
266 Hay St., Subiaco, Western Australia 6008. 

' A.C.T. HOMECRAFTS 
Petrie Street, 
canberra, A.c:t. 2600 

S.A. HILLS ELECTRONICS P/L VIC. B.J.D. ELECTRONICs 
7 Ackland Street, 202 Pelham Street,. 
Edwardstown, S.A. 5039 · Carlton, Vic, 3053 

I . 

QLD. BRISBANE AGENCIES 
Audio Centre, ' 
72 Wickham Street, 
Fortitude Valley, QLD. 4006. 

lER 053 
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SUPER-COUNTER. 

A radically-new plug-in electronic - -- de-coupled, and __ has switchable high 
counter Model 5345A from impedance (1 megohm, 30 pF). or 50 
Hewlett'..Packard. in one second can ohm input. Thus the 5 345A is the first 
measure any fr;quency from I Hz to high-frequency counter that uses 
500 MHz With 9-digit resolution. It standard oscilloscope probes, either 
resolves one-shot time intervals to 2 the 10:1 · compensatable 
nanoseconds and · measures the high-impedance types or the 500-ohm 
frequency of RF pulses as brief as 50 terminating probes. 
!1-anoseconds. ~ith _improved time These and other new abilities are the 
mten:a~ a~erag~ng it can resolve result of applying an entire new family 
repetitive. time -mterval. measurements of 500 MHz monolithic integrated 
to 1 . p1cosecond: .. With fre9uency circuits featuring sub-nanosecond 
averaging, a technique ne.w wit:11 the switching, designed and fabricated by 
534_5~, . nev~r-b.efore-ac~ieved Hewlett-Packard. 
precmon IS possible in measuring the 
frequency of pulsed microwave signals. While a new family of 
The counter is available with full high-performance pllug-ins is under 
digital output, input programming design, to exploit the instrument's new 
capability, calculator jnterface, and capabilities, all existing plug-ins for its 
accessories to 18 GHz. predecessor, the widely-used HP Model 

Because it uses the industry's fkst 5245L, function in the 5345A, with 
commercial 500 MHz clock and -greater speed and resolution. One of 
automatically calculates frequency as the new plug-ins is the first heterodyne 
the reciprocal of the- period measured, converter that can lock automatically 
the 5345A at any gate setting to measure pulsed · microwave 
measures all frequencies up t.o 500 frequencies as well as CW. CW . 
MHz with 'Constant and extremely high measurements may be made 
resolution. (In the ._ usual counter, accurately, even' in the presence of 
resolution drops with input frequency. very large amounts of FM. A second 
All earlier reciprocal-taking counters new plug-in adds a: third I 0 mV, 500 
used clocks of 10 MHz or over ) MHz input channel, especially useful 
Similarly, it is the 2 ns period of the in analyzing data communications 
500 MHz clock that makes possible 2 circuits. 
ns resolution of one-shot time interval Further details from Hewlett-Packard 

. measurements. Australia Pty. Ltd, 31-51 Joseph St., 
The new· counter has two channels Blackburn, Vic. 3130. 

rather than the usual one. Each has 10 
mV sensitivity from ~c to 500 :M:Hz, is 

WAVETEKSHORtFORM 
CATALOGUE 

Kenelec Systems Pty. Ltd. now have • 
available . the Ia.test short form 
catalogue on Wavetek products. These 
include function generators, 
oscillators, programmable generators, 
phase meters, -generator modules, 
sweep/signal generators etc. 

The instrument range covers 
frequencies as low as 100 uHz, up to 
1.4 GHz. Over 30 different 
instruments ate listed with illustrations 
and brief descriptions. Two new 
instruments .are included: a high 
frequency sweep generator with digital 
readout, 0.005 Hz to 10 MHz; and a 
transmission line test set covering 5.0 
Hz to 15 kHz. 

Copies are available from Kenelac 
Systems Pty. Ltd., 142 Highbury 
Road, Burwood, Vic. 3125. ~ 

SKIN PACK HOLDS 
COMPONENTS DURING 
SOLDERING 

When components are loaded onto a 
printed circuit board, the problem 
arises of holding them into position 
when the board is inverted for hand 
soldering, or of preventing 
dislodgement during wave or dip 
soldering. . . 

.Skin packaging solves this problem 
by vacuum forming a plastic film over 
the entire component side of the 
board. This 'skin' locks components in 
position, and also provides protection 
during subsequent handling. 

Royston Electronics now have a 
range of vacuum forming machines 
suitable for this type of work. 

Machines range from large 
· semi-automatics to small manuals such 

as the SA1014A - a table top model 
which forms an area of 23 x 33 cm 
with a depth of draw up to 75 mm. 

Further details from: Royston 
Electronics Pty. Ltd., 22 Firth Street, 
D~ncaster, Vic. 3108. 

TRANSIENT TIME 
CONVERTER 

The Riken Denshi Model TCB-1000 
transient time converter· is suited to 
research and experimentation ,in 
physics and electrical engineering, as a 
means of handling fast 
single-occurrence events or repetitive 
events which the ordinary recorder or 
oscillograph are unable to follow. 
Information is stored in a 
semiconductor memory for 
reproduction under a slower time base . 
The same information can be 
reproduced at a fast rate of display on 
an oscilloscope. 
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Since the sampling time can be 
selected, the converter can be used for 
a wide range of frequencies, 'from very 
slow waves to the kilohertz region .. ""' 
Applications are found in the study of 
vibration impact, creep, rupture, 
sounds and reverberations, response to 
laser stimulation, acceleration etc. 

Full-scale transient voltage· can be 
recorded as one word within 2µ sec. 
sampling time, . more or less without 
relation to the analogue quantity. 
There is no delay to rise times. 
Maximum sensitivity is ± 50 mV F.S. 
Input impedance ·exceeds 2 megohms 
(fixed for all ranges). 

Full scale in X- and voltage axes is 
represented )Jy ten-bit binaries (1024 
bits for full spans). 

The zero point can be set to a 
positive or negative voltage or to 
voltages in positive or negative zones 
only, to expand the scale. 

Automatic triggering is included in 
addition to manual triggering. 

These converters do away with the · 
troublesome procedure of 
photographing memory scope displays. 
Converter output is used to drive a 
recorder directly. Accuracy is better 
than 1%. 

Further dtails from: John Morris Pty. 
Ltd., P.O. Box 80, Chatswood. N.S.W. 
2067. 

DUAL-RANGE LABORATORY/11NDUSTRIAL DIGITAL 
THERMOMETER 

A new platinum resistance ·digital 
thermometer has two ranges, from 
-200 to +600°C with a resolution of 

· 0.1°c and from -wo0 c to +2oo0 c 
with a resolution of 0.01°c. Accuracy 
over both ranges is ±o.s0 c ±0.25% of 
reading. A , linear analogue output, 
standard on this Hewlett-Packard 
Model 2802A, simplifies its use with 
any standard chart recorder. 

A snap-in battery module is available 
for portable operation. Buffered BCD 
output is also available as an option. 

Probes with standard or armoured 
cable can be used and are available 

with cables 'up to 200 feet long. A 
simple, one-point calibration 
procedure takes only a few moments. 

The Model 2802A operates within its 
rated accuracies over ambient 

, conditions from 0 to 5 5 °c and relative 
humidity to 95% at 40°C. Its 
housing is cast aluminium, and this 
combined with all solid-state circuitry 
and an all solid-state display makes the 
instrument rugged enough , for field 
use. 
Further details from: 

Hewlett-Packard Australia Pty Ltd, 
31-51 Joseph St., Blackburn, Vic. 
3130. 

ELECTRONICS TODAY INTERNATIONAL-' MAY 1974 

Semiconductors Sale 
FANTAS1'1C SEMICONDUCTORS SALE at 
MtCRONICS for THIS MONTH ONLY!! Never 
to be repeated. Stock up NOW and Jake 
advantaae of ttiese INCREDIBLY LOW 
PRICES: LOOK!!! SC109 - 10 for $2.50, 
8Cl 79, BC157, 2N3638A. AC126 - 10 for 
$4.50, AC127 - 10 for $5, A0161/162 Mtchel 

~~21~~Jg44~~~~ i~rClf 7JN16~~ ~_g_rF~~65~) 
Oc~~;0 (A5Ji/sN~l)6~ i'riFlo1/~J.-A~~ f~~N~~: 
switcn - 10 for S2, AS44 P.N.P. switch - 10 

1g~44~~· - 2i~4 !i.'.4~t4i°J39, 2~~m: 2~~A4. 
2N591, 2N641, 2N642, 2N2613 - 10 for 
S3.50. , 
SILICON Power Dioeles -· ·1N3194 {400v, 
.75A)- 10 for S2, 1N3196 (800v, .75A)- 10 
for 52.50. · · 
TRI ACS - AC068" - 50c, 40485 - 80c. 
Z~NER OIOOES - 400mw, 4. 7 volt - 10 for 
.S2.50, 
AUDIO AMf) 11'"'te9rated Circuits incl. circuit 
diagra-- PA234 lw R.M.S. - 2 for $3.50, 
'.'5102AV' 3w R.r.t.s. - 2 for $6, TAA621 4w 
R.V.S. - 2 for sa. -
ELECTROLYTICS - Top Quality Pigtails 
.l70~' 25'J- 10 for S3. 64ufd/10v, .68uf/16v, 
10uf.25v - 10 for Sl. 47ufd/10v-10 for 70c. 
POLYESTEA. CAPS - Top Brand 10%, 160v­
.001, .012, ,Ql5, .018, .033, .039, .056 •. 68 -
10 for 50c, .2, .15 •. 13, .22 - 10 for 70c, .27, 
.39, .s6; .68, .82 - 10 for SL 
CERAMICS - .OOlu', .0027uf (500v),' 22Pf -
20 for 30c. 
COPPER CLAD BOARDS - {6" x _4112") - 10 
for $2. FERRIC CHLORIDE ETCHANT 

!,-5J~~~b0g6~o~~s£~~(Miniature) as Used in 
SrT'all transistor radios - S lea. Bank of 2 PB 
switches Push onioff - soc, ioggle switches 
250v 3A D.P.S.T. - 40c, Slide switches (18 

EiJ~£R 4~~~~~1it~~~~ 2a~~~l:!~ibie8 g~i;:s 
-~RESISTORS (Mixed), 5%, 10%, 112w, }w, 
ideal for servicing, V.H.F. or hobbyist ~ 100 

~0~P ~~atciT~P16~~.a 1~~¥d~. ~~~~Ef~1;'iof~~~ 
range of values - 100 for $3.50. POTS- Dual, 

~~rg~e4. 5.C~~~~'fc TOPs~°i~i~~:;~~~i~l;O t2a~ 
Sl (Miniature). ELECTROLYTIC CAPS mixed 
- :25 for $2. STYROSEAL CAPS - 25 asstd 
for $1. TANTALUM CAPS - All miniature, 

~i ~~;d ·2p~o;YsP2es<N__? il~kJ~rz~~E~i~~o~~; 
types - io· for S3. SWITCHES - ~ncluding 
Rotary, Toggle and P)Jsn Button switches- 10 
for SS, (value at least $12). "TAG STRIPS -

:: 1~~d f~r 5s0i.f?dJ,2.:sT~'r~f~\~~~e-R~~~-~ic~~? 
coils - 10 for $ l.50. NOTE - These reduced 
prices are on urti1 next issue is out so HURRY 
for your BARGA1~S. Post and Pack 20c or 
extra for heavy pa1ce1s. MICRONICS, P.O. Box 
175A, Randwick, N.S.W. 2031. 

IF YOU HAVE A 
PROBLEM GIVE 

USA CALL 

SILVERTONE 
ELECTRONICS 
UNIT 6, No. 2 SCHOFIELD ST. 
RIVERWOOD. NSW. 2210 
Phone 533 3517 
Free price list 9 x 4 SAE please (12c) 



CJTIZEN BAND.CRYSTALS 
·U.S.; Channels 1-23 N.Z. Channel 

. 4. 455 . kHz conversion (suit 
,Sharp ••. Pony,. Midland, Lafayette 
· and· . Zodiac) 4.225 MHz 

conversion,.• (suit Sharp models 
CBT72, CBT55, CBT81) 

· commercial crystals 27 MHz also 
availa,ble $6 per pair including 
postage. . . 
SHARP CORPORATION OF 

AUSTRALIA PTY LTD 
' , CRYSTAL DIVISION 
22 Burrows Rd., St. Peters, 2044. 

Tel: 519-5522 

=/FERGUSON/= 
Manufacturers of: Electrical/ 
electronic equipment; wound 
components and lighting 
control equipment .. 

, BRANCHES 
1IN All STATES. 

FERGUSON TRANSFORMERS 
PTY. LTD. 

HEAD OFFICE. 
33141igh St., Chatswood. 2067. 

Phone=02-407-0261 
DISPOSAL 

·SALE 
Of Surplus and Ex Government 

Electronic Gear 

STOCK MUST BE CLEARED 
NO REASONABLE OFFER REFUSED 

OPEN 9.30 AM - 5 PM Monday to Friday 
9 AM - 12 noon Saturday 

AVO Model 7 & 8 Multimeter>. As new 
condition from $35 .. 00 
No. 19 & No. 62 .Transceivers·. Plen.ty of part 
wrecked units any reasonable offer will buy. 
A.W.A. RC Audio Oscillator, 20HZ to 200kHz 
in 4 bands. HIZ & 600 ohm 240 Voll 
AC$65.00 
COAX CABLE 58 Ohm Ascand 15 Pl/24. 
Brand new 1/8" outsid' diameter. 12c per yard, 
$10 per 100 yard reel. 
LARGE QUANTITIES of hard to get valves, 
Jransformers, seml-conducto~ & compone~ts, 
dural tubing, cables mu1t1core & coa.x1_al, 
connecting leads cannon type plugs mult1p1n, 
relays PMG types & miniature, telephone parts, 
teleprinter units, all types of panel meters new 

~en~~:&rs~est o:~rn~161;~~s. ~w~~~ter~u p5~~i~~: ~ 
standard racks and thousands of component 
parts, potentiometers, capacitors oil fil!ed & 
electrolytic,· high & low wattage resistors, 
transistor circuit boards, crystals. 

SPIOCIAL '"l"HIS MONTH ONLY 
Standard P.M.G. · s•ack Telephones Dial Type 
tested with Ericson Plug $7.95 few only! 
Ericaphon Plastic Telephone dial in base -
latest type $19. 75 AS new few only! 
Ericson 800 Series Teleptiones dial type as new 
$17.50 few only! 
PMG Type Telephone Plugs, white plastic 
standard type Ericson 95c a pair. 
4 Digit Counters~ Post Office Type 40 Volt Soc 
e11ch. 

nr.m ,~!'El~-~~~!..9~.~~~ ~ (Near Lennox Street) Phone 42-8136. 

EQUIPMENT .. NEWS 
MINI 'SCOPES FROM PHILIPS 

Two new mini oscilloscopes, which' 
can be placed on the palm of the hand, 
but which are normally used .hung 
around the neck, have .just been 
introduced by Philips Industries Ltd~ 

Both instruments have a '5 MHz· 
bandwidth, dimensions of 86 x 135 x 
190 mm and weigh a mere 1.8 kg, 
including .the optional, re'chargeable 
battery pack. Sensitivity of the 
single-trace mode, designated the PM 
3000 is 10 mV, while that of the 
dual-trace PM 3010 is 30 mV. 

These new instruments have been 
developed to meet the need for a 
professional-standard bscilloscope that 
is light and small enough to be used 
virtually anywhere. 

A multimeter is nowadays 
inadequate for testing complex 
electronic circuitry which often use 
digital techniques, but conventional 
service oscilloscopes weighing I 0 to 
15 kg are inconvenient for regular 
service calls. Hence the rteed for an 
oscilloscope having the equivalent _ 
dimensions and weight of a 
multimeter. 
. The new Philips mini 'scopes meet 

this requirement, and when the carrying 
case is used they - also ,. permit 
hands-free operation for difficult to 
reach situations. Moreover there is no 
need for a. mains supply, since the 

MICROWAVE SPECTRUM 
ANALYSER 

A new Microwave Spectrum Analyser 
available from Ronald J.T. Payne 
features wideband . dispersions to I 
GHz, 60 dB display dynamic range and 
one-control phase to lock for: optimum 

. display stability at high resolution. 
The tuning range of 10 MHz to 6.5 

GHz suits the PSA·532A Microwave 
Spectrum Analyser to a wide range of 
applications, including pulsed and CW 
signal analysis; AM, FM and PM 
spectral studies; RPI monitoring; 
wideband spectrum surveillance and 
·harmonic or distortion analysis. 
Frequency ,resolution is programmed 
to dispersion for ease of operation but 
may be uncoupled and separately 
adjusted in the range 1 to 200 kHz. 

The analyser is available in plug-in 
form to suit Hewlett~Packard 140/141 
series and Tektronix 530/550.1580 
series mainframes or complete with 
the Nelson Ross MF-9 mainframe and 

optional battery pack gives up to five 
.hours operation and can be ~echarg'ed 
overnight in eight hours. 

Advanced components are naturally 
used in order to achieve these size and 
weight reductions, combined with a , 
specially developed c.r. t. that uses a 
.1.5 kV accelerating voltage. Together 
with the extremely small spot size and 
internal graticule, this ensures a high 
resolution bright display. 

The display is on a 4 • x 6 division 
screen (one division equalling .4.5 mrn) 
which can -be magnified approximately 
1.3 times using the removable lens. · 

Both oscilloscopes are marketed and 
serviced by the Test & Measuring · 
Instrument DepartlT)ent of Philips 
Scientific & Industrial Equipment, 200 
Goulburn Street, Sydney. 

calibrated CRT, , display 60 
dB/linear/13 dB square law. 

This plug-in is the latest in the 
Nelson Ross range, and ·is ·,compatible 
with .. existing models covering RD, 
SSB, sonic and audio applications 
down to 0.5 Hz. 
, Further details from: Ronald J. T. 
Payne Pty Ltd, 385-387 Bridge Rd., 
Richmond, Vic. 3121. 
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COLOUR TV PATTERN 
GENERATOR 

The Ar luny a PG l l is an extremely 
. versatile portable battery operated 

solid state test pattern generator 
specifically designed for carrying out I 

dynamic and static convergence, grey 
scale tracking and purity alignment in 
PAL colour receivers. 

Its low cost, small size with rugged 
construction make it suitable for 
service organisations to use for their 
outside setvice personnel for installing 
hew receivers, clarifying nuisance calls, 
and general house call service.' 

The PG 11 provides five basic 

' ' 
patterns: , crosshatch, dots, staircase, 
white raster and vertical bars. 

Designed and manufactured . in 
Australia in accordance with best 
international instrument practice it 
meets the relevant CCIR standard and 
the requirements of the Australian 
Broadcasting Control Board 
Specifications. 
Comprehensive data and 

demonstrations are available on 
request from the manufacturers. . 

Further. details from: Arlunya Pty 
·Ltd., P.O. Box 113, Balwyn, Vic. 
3103. 

ETI's equipment and com-· 
ponent news sections are 
editorial - not advertising. . . 

All copy is published free of 
charge. Manufacturers or their 
agents should forward material 
for possible publication to the 
Editor, . , Electronics , Today 
International, 15 Boundary St.; 
Rushcutte!s Bay, NSW. 

BRIGHT 
+STAR+ 

·CRYSTALS 
ESTABLISHED FOR THE PAST 35 

YEARS FOR ALL YOUR 
REQUIREMENTS 

STILL ON TOP 

Bright Star Crystals are preferred 
by leading Manufacturers 
throughout the country for 

ACCURACY - STABILITY 
ACTIVITY __.OUTPUT 

Consult us for Crystals for any 
Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 

AMATEUR AIRCRAFT and 
ULTRASONIC also available. 

Our modern factory equipment allows 
us to offer you PROMPT DELIVERY 
for all CRVST AL requirements. 

DEVOTED EXCLUSIVELY TO 
THE MANUFACTURE OF 

PIEZO ELECTRIC 
CRYSTALS 

Contractors to Federal & State 
Government Dep~rtments. 

"All Types of Mountings" 

REPRESENTATIVES;... 

Australia and New Zealand 
Messrs. Carrel & Carrel, 
Box 2102, Auckland. 

Rogers EleCtronic:S 
P.O:i3ox 3, 
Madbury North, S.A. 
Phone: 264-3296 

Paris Radio Electronics, -
7A Burton Street, 
Darlinghurst, N.S.W. 
Phone: 31-3273 

Fred Hoe & Sons Pty. Ltd., 
246 Evans Road, 
Salisbury North, Brisbane. 
Phone: 47-4311. 

W.J. Moncrieff Pty. Ltd., 
176 WittV:oom Street .• 
East Pert , 6000. 
Phone: 2 -57,22. , 

Write for a free comprehensive 
price list or quote for your 

requirements. 

BRIGHT STAR CRYSTALS P/L. 
35, EILEEN ROAD, CLAYTON, 

VICTORIA, 546-5076 

ELECTRONICS TODAY INTERNATIONAL:.... MAY 1974 

Goodmans 
( 

LOUDSPEAKERS 
CONSTRUCTOR 

RANGE 
• 

OT2 - Dome tweeter, Freq 
2000 - 22,000 Hz. Axent 100 ~ 
Dome tweeter with built·in · 
crossover. 3 3/8 inch mid-range_ 
speaker freq - 800 - 5000 Hz. 
15 watts. 6Yz inch DIN Ba5s ...... 
mid-range speaker freq -- 35 -
5000 Hz. 20 watts. 8 inch Din 
Bass speaker freq - 30 - 5000 
Hz. Twinaxion 8 wide range 
freque - 40 - 18,000 Hz. 15 
Watts. Twinaxion 10 wide range 
freq - 40 - 18,000 Hz. 15 
watts. Audiom 100 12 inch bass 
speaker, freq - 35 - 3000 Hz. 
30 watts. Axiom 401 12 inch 
wide range freq - 30 - 11,000 
Hz. Power handling 40 watts. 

AVAILABLE AT LEADING 
HI-Fl RETAILERS 

Send for free 
illustrated brochure. 

Distributed by: 

THORN SALES 

_l_ 
THORN 

123 Bamfield Rd, 
West Heidelberg. 
Victoria 3081, 
Tel. 459-1688. 

Division of AWA-Thom 
consumer products 
Branches all states 
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CIRCUIT TEMPLATES 

. Draughtsmen and electronic design 
and layout staff will be interested in .a 
range of logic, ·schematic and 
component layout templates 
manufactured by Tangent Template 
Inc. of San Diego, California. . 

Each template features a complete 
set of standard logic symbols meeting 
ANSI Y32.14 requirements. 
Additionally, the most useful 
schematic symbols for creating usable 
schematic and logic diagrams are 
included. Completing the template are 

the basic component ·layout patterns 
required for laying out and detailing 
electronic assemblies. Featured · are 
basic resistors, capacitors, and 
semiconductors used in most 
electronic equipment. 

The templates me made from .030 
green tinted plastic. 

Further ·. details from: W.H.K. 
Electronic & 
Instrumentation, P:O. 
Albans, Vic., 3021. 

Scientific 
Box 147, St. 

' ' 

DATA MODULE SYSTEM FOR COMPLEX PROGRAMME CONTROL 

A data input ·system which simplifies 
programming numerically controlled 
systems such as . machine tools has 
been developed by a Swiss company. 

The · system, developed by 
Ghielmetti, is now available in 
Australia through McMurdo 
(Australia) Pty. Ltd. . 

Switching modules each containing 
four normally open contacts or four 
changeover cohtacts and ·diodes 
mounted on a special printed circuit 
board matrix are selectively actuated 
by inserting special ptogramming 
plugs. · . 

The programming plugs have 
lengthwise ribs each with 16 possible 
code combinations. The code ribs 
operate some or all of the four 
contacts in the switch body 
corresponding to the ' selected 
character and code of the plug which 
is_ !nserted. . _ _ . 

The .switching modules are mounted 
on a special double layer circuit board 
called a data matrix. 

Four coded channel circuits per · 
switch column are provided on the 
upper side of the data matrix to .carry 
the output signal. The input signal is. 
carried. by bus bars on the under side 
of the data matrix, running at right 
angles to the coded channels. -

',In switching applications; the single / 
bus bars of the switch body rows are 
triggered by 'an electronic or 
mechanical pulser with impulses of 

:indeterminate length. . .The binary 
information of the four bits of each 
switch body is formed by the vertical 
ribs of the programming plugs through 
the operated contacts and presented at 
the data outputs. At the next step the. 
information of the next 1 row is 
.available at the data outputs: 

Programming matriXes containing up 
- to 10 000 modules have been made; 

30 x 26 modules can be mounted on a 
standard matrix. 

Instead of singly inserting the 
programming plugs die use . of a 
programming template 'allows 
complete programmes to be stored and 
changed over in seconds. _; 

Typical applications include traffic 
light programming, numerical control 
of machine tools, chemical and 
furnace process control,' .serial data 
input into automatic typewriters, and 

. parallel input of fixed addresses into 
computers. 

· ·Further details from: McMurdo 
(Australia) Pty. Ltd., 19 Carninish 
Road, Calyton Vic. 3168. 

NEW CONDUCTIVE 
PLASTIC TRACK 
QUADRANT FADERS 

Two .recent additions to Plessey's 
extensive range of Faders are the 
designated Types EM4C and EMSC 
respectively, designed principally as 
low ·cost instruments for lighting 
control in studio applications. 

- The '.fype EM4C includes among its 
facilities a cue switch and a choice of 
three lamp positions for scale 
illumination; termination is by ; an 
eight-way printed circuit board edge 
connector. Range of values of rated 
resistance: l k to l 00 k. Limiting 
element voltage: 500 Vac. Peak, 350 

. Vdc. · 
-:-The Type EMSC--is-an.identical unit 
which features board terminations at 
an angle of 40° to the vertical, thus 
1lchieving a reduction of. the required 
clearance in desk depth. 

Commercial .enquiries should be 
addressed to Professional Components, 
Plessey Ducon Pty Ltd, Christina 
Road, Villawood, NSW, 2163. 

T05 TRANSISTOR SOCKET 

) 

A socket for an eight-lead TOS 
transistor which fits directly into a 
0.1" pitch :printed circuit board has 
been added to the Jermy~ range of 
products from .McMurdo (Australia) 
Pty. Ltd. 

The socket accepts the· device 
without bending the leads. 

The problems of layout and drillfug 
of boards to fit eight"lead TOS devices 
is minimized by the new socket, 

Because the socket pins are on the 
outside of the socket body, testing 
from above the board can be done. It 
also provides more space for soldering. 

The gold plated bronze contacts are 
rated at I amp. To make insertion of 
the device easier; the 'lead-ins'. are 
funnel shaped. / .. 

The socket body is moulded from 
glass-filled nylon. Insulation resistance 

Continued on page 1 i2. 
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JBL's 88 Plus. 
(It's more than simply a great bookshelf speaker. 
We made it especially for those of you who can't­

or won't- leave well enough alone.) 

JBL's 88 Plus has the largest low frequency speaker 
we put into any bookshelf system -12 inches. It has an 
extremely efficient high frequency unit' that stays calm 
and clear even when the going gets loud. 

Turn up the sound. Way up. Listen to a bass guitar, a 
bass drum, an organ, a cello. You can tell them apart on 
an 88 Plus. (With a lesser speaker, bass sounds lose 
their individuality - grumbling together in sullen 
anonymity.) 

Come listen to JBL's 88 Plus. It's yours for $295.00, and 
it's a superb two-way system. It's not a three-way 

- From $189.00 to $4000.00: 

James B. Lansing s·ourid, lnc./3249 Casitas Avenue, Los Angeles 
0

900:i9 /High fidelity loudspeakers from $189 to $4000. 

DISTRIBUTED IN AUSTRALIA BY JERVIS AUSTRALIA PTY LTD, PO BOX 6 BROOKVALE. NSW939-2922. 
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between pins is in excess of 101 O 
ohms at 500 Vdc. 
. Further details from: McMurdo 
(Australia) Pty. Ltd., 19 Carinish 
Road, Clayton.Vic: 3168. 

. . ·- ., . 

HEATHKIT DISTRIBUTION 
IN NSW . 

Schlumberger . Instrumentation 
Australia (Pty) Ltd have announced 
the appointment of distributors in 
N.S.W. for the Heath range Of 
e q u i pm e nt. S ch 1 um b erg er 
Instrumentation Australia have made 
this decision owing to the heavy 
demand on Heathkit and the wide 
marketing area involved in the N.S~W. · 
division. , 

The appointments have been made 
on basis of technofogical support from 
the distributors in assisting purchasers 

~in any problems encountered. 
· Schlumberger · Instrumentation 

Australia have indicated that 
distributors would carry full stocks of 
kits suitable to the Australian market. 

Distributors: Sydney - Alan Oliver 
(Electronics) Pty. Ltd., 188 Pacific 
Highway, . St. Leonards. N.S.W. 
Telephone 43-5305. Newcastle -
Digitronics Australia Pty Ltd., 12 

· William .Street, Matyville .. N.S.W. 
Telephone (049) 69-2040. Canberra -
'Associated Scientific Sales Pty. Ltd., 
29 .Wollongong Street, Fyshwick. 
A.C.T. Telephone (062) 95-9138. 

MINIATURE MATRIX 
PROGRAMME BOARDS 
· A miniature matrix programme 
board system has been introduced by 
McMurdo (Aust.) Pty. Ltd., .to meet 

. the growing trend to miniaturisation. 
· The programme boards have a grating 

of 3 mm to provide four times as 
many holes in the 75 x 75 mm front 
plate surface. as the widely used 
conventional boards, with 4.5 mm 
grating. 

Large matrix boards with up to 100 
x 100 holes can be manufactured. 

The standard board with a 12 mm 
fixing border allows an uninterrupted 
matrix area of 22 x 22 holes. A narrow 
board is available with 20 x 20 holes. 
The connections are made with two 
grids of bus bars; The .first grid is 
directly .under the front plate which 
runs horizontally and the second deck 
vertically; Made of hardened beryllium 
copper, the bus bars are coated with 
0.25 u gold plating and insulated with 
polycarbonate. 
Ter~inals )l!e. provided as two side 

groupmgs designed for soldered 
contacts. Terminals for wrapping up to 
three connections, or for direct 

· mounting onto a printed circuit board 
, are also made. · 

The diode, short circuit and cable 
plugs to match the system have brass 
contact .pins with 0.25 u gold plating. 

Miniature plugs for programming the 

, , . · ... "~ ~ . ~ . , -rl . . ·; . , . '" 1 

board include short .circuit and diocle 
plugs and two-way short ciicuit cable 
plugs. Special plugs. with two to LS 
pins permit programming diagonally 
across the board. 1 .. 

.. The matrix boards are /inscribed by 
engraving pr . silk · screen printing 
covered by a transparent scratch proof 
melamine layer. . ... i 

Programming templates and adaptor 
plates are available to store and change 
programs which may be required at a 
later date or ··frequently repeat 
themselves. 

Further details from: McMurdo 
(Australia) Pty; Ltd., 19 Carinish 
Road, Clayton;Nic;3168. 

MULTl-PURPD~E fc . · 
A most-versatiie riew IC has just been 

announced by RCA. . . , , . 
The ·device. (CA 3097E) consists .of 

five . independent and completely 
isolated elements on ·one chip. 

Elemen.ts ·consist of. an ,npn 
transistor; · a•.·sensitive~gate SCR:, a 
programmable · UJT, pnp/npn 
transistor pair and a zener diode. ·. . · 

Applications ·· include, timers, .light 
dimmer /motor controls,·· oscillators, 
one-shot multivibrators, · . voltage 

· regulators, .comparators, Schmitt 
triggers; c&n·stant current . sources, 
amplifiers, ' fogiC circuits-, SCR 
triggering, pulse circuitry etc. . .... 

Further details: AWA Pty Ltd., 554 
Parramatta Rd., Ashfield, NSW 2131. •• 

VARIABLE POWER SUPPLIES 
BY SCIENTIFIC E:..ECTRONICS 

The Best connections­
Belling & Lee 

.112 

• Single and Dual Outputs 
• Output Voltages to 60 Volts 
• Output Current to 6 Amps 
• Excellent Line and Load Regulation 

· • o0 to 60°C Operating Temperature 
. • Ten lurn Controls · 
• Constant Voltage/Current Lirnit 
• Constant Voltage/Constant Current -

Distributed by · 

·ELECTRO TECHNICS PTY. LTD., 
36 Park Street, South Melbourne, Vic. 3205. 

Phone: 699 2716 
Sydney 25 3955 Brisbane 47 4311 

HF :Connectors. 
straight or riontano1e: · · 
Belling & Lee have today's ' : 1·· 
widest range of RF Connectors~ 
and they're generally available . 
from stock. Shielded or insulated 
plugs; conductors for soldering, 
crimping or solderless; straight 
or the new right angle model 
L2156. . . .. . . 
• Special Collet clamps for . 

efficient braid connections 
and anchorage in cable · .. , 
mounting members. 

• Impedance 60-70 ohms. 
• Mating conforms to 883041 

and IEC169-2 • 

TECNICO ELECTRONICS 

I 
Premier Street, Marrlckville, NSW, 2204 Tel 55-0411 
2 High Street, Northcote, Vic. 3070 Tel 489-9322 
Adelaide 23-2222 • 267-2246 Brisbane 52-7255 
Perth 8·4137 

M08786/1273 
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. .·ONE OF THE WORLD'S .. .. 
OLDEST PRINCIPLES OF PHYSICS 
IS THE NEWEST BREAKTHROUGH 

This is going to sound incredible 
to xou, but here goes: 

EPl has founq a way to produce a 
big, deep bass sound in a 
loudspeaker that requires only. 4 to 
5 watts RMS per channel and costs 
less than $100. 

.. :·IN HI Fl. vibrations to the rroper level, over 
three octaves o bass response, 
within the speaker cabinet itself! 

You're shaking your head. "How 
could ther, possibly .•. ?" 
_ We did it by eliminating the most 

expensive part of a speaker: the 
woofer. And replacing it with a· 
patented process, a remarkable 
technique for producing tight, 
accurate .bass response down to 
below.· 50Hz: the "Organ Pipe 
Principle". . . -· --

Revolutionary is not too strong a 
word for EPl's new MicroTower. 

Instead of the usual configuration 
of tweeters and woofers, this 
deceptively . simple new kind of 
·speaker· uses two full-range 41h'' 
drivers .. to produce - hign and 
mid·range frequencies. · 

_ Now, here's where the Organ Pipe 
. Principle come in! ... 

· . When an organ pipe is excited by 
a small flow of air, it radiates sound 
in all directions. 

In much the same way, EPI's 
MicroTower takes the small 
vibrations that are .produced by low 
frequency bas& notes in the two 

. drivers, and amplifies those 

j.-.{'7 .. :.-:~-:~-~~;:~~~ .. .:~~~;. 
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What this remarkable 
breakthrough means to the quality 
of the sound is something 
remarkable, too: . -

EPI's MicroTower produces truly 
omnidirectional sound, or what we 
prefer to call "Spherical Sound". 
This means that the MicroTower 
radiates sound almost equally in all 

_·directions, at all frequencies, and 
with virtually no distortion. (Until 
how, the only Speakers capable of 
this were EPI's Tower at $2000 per 
pair and Mini Tower at $1000 per 
pair.) -- . 
At under $100 for EPI's 

MicroTower, jUst about anybody 
can afford it. And with its ability to 
deliver on only 4 to 5 watts RMS 
per channel, anybody with even the 

-· most inexpensive kind of amplifier 
can now hear bass notes he never 
heard before . 

Within a matter of years, we 
predict that most , component 
11peakers will emboqy some form of 
what is now being offered in EPI's 
_MicroTower. But for now, at least 
there's only one place it's coming 
from: Epicure Products Inc., One 
Charles _ Street, Newburyport . 
Massachusetts 01950. 

Sensational New loudspeaker system 
from the USA 

EPI MICRDTOWER l's 
Yes, the impact is sensational. Superb 
performance complemented by . really 
·beautiful styling, at a price you can afford. 
Under $100 each. _ 
What is more the MicroTower I's are suitable 
for amplifiers rated from only 5 watts per 
channel, right up to 50 watts per channel. 

-They're available in both white and walnut 
finish to look great in your room. It all adds 
up to . outstanding value, so hear them soon, 
see them soon, and you'll buy them soon. 
From your EPI Dealer. 

For brochure & dealer list write: 

AURIEMA (AUSTRALASIA) PTV LTD 
P.O. BOX 604, BROOKVALE, NSW 2100 
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convovPOR. 
REllAB E SERVICE onou 111v .· .. 
Hl•PI EOUIPlllEllT 
TAPE AND CASSETTE RECORDERS A SPECIALITY 

~--

The whit~ building facing the encl of Plunkett Street, Woolloomool:~ · 
Open all day Saturday and late Thursday. Ample parking. 

SONATA . 
All Silicone Solid State Hi-Fi Stereo 
Amplifier Model - 4000.Speciflcations: 
Power output 25 watt RMS per channel 
- 8 ohms. Harmonic distortion 1iss than 
2%. Freq. response 25-40 000 - 2dB. 
Input sensitivity magnetic 3mv ceramic 
400mV Tuner 150mV Aux 150mV. 
Equalizer RIAA. S/N ratio more than 50 
dB. Cross-talk more than .45 dB. Output 
imp. 4-8·16 ohms. Tape olif"put 50mV at 
R47K ohms. Tone controls: Bass 100 Hz 
·±10db. Treble 10.000 Hz ±10 dB • 

. Power 240V AC 50 Hz. Size 
350w-200-110H m/m. Weight. 4.05kg. 
Features stereo headphone output. 
Rumble filter control. Loudness control. 

·slide balance and ' tone controls. 
Provision tor extension speakers. 
Walnut/Teak cabinet, operating 
Instruction booklet with circuit. $99.00 
pack and, post $2.00. 

PHILIPS AD0160 
l" Dome tweeter. 8 ohms $8,95 I> & P 
soc. 

SENNHEISER HD-414 
stereo headphones $25.00 P & P 65c. 

PHONE 51 ·3845 
51·7008 

136 VICTORIA ROAD, MARR4CKVILLE, N.S.W. 2204 

NEW 
MAGNAVOX 
8.30 
SPEAKER -
SYSTEM 

16 c.ft. 8 ohms and 
15 ohms. Oiled T-eak 
Veneer. 

Complete, ready for use •••••••• $60.00 
8-30 Speaker Only •••••••••• $16.50 ea 
3TC Tweeter Only ••••••••••• $3.40 ea 
Fully Built Cabinet •••••••••• $32.00 ea 
Cabinet Kit ••••••• , •••••••• $22.00 ea 

VARIE-ACK .. 
Toroidal wound auto·transformers 240V 
AC 50 Hz input continuously variable 
0-260V AC 
1 amp - $23.75; 2 amp 
- $25.95; 5 amp -
$38.90; 1 O amp -
$61.00; 20 amp 
_$149.50 

Standard 
Stereo 

Headphones 
$4.70 

BATTERY CHARGER 
12Volt - 4 amp 
Approved by . elect authority. Mains 
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operated - complete With battery leads 
and clips . .._ unbreakable plastic case, 
weight 3.81bs automatic ·charging 
foolproof fuse, .double Insulated. $2.95 P 
& p $1.25. ' 

GOODMANS 
World Famous Bass Speaker, Model 
Audlom 18-P{ 18" Dia 8 ohm V·C 100 
watts nomina $98.00. . 

AMERICAN CTS 15" SPEAKERS 
100 watts RMS voice coll 8 ohms, Bass 
Guitar Model v.c. Dia 2" freq. range 
30-4000 Hz Resonance 30-50Hz Sen. 
100 dB. Lead Guitar - Elect. Organ 
Model. Freq. 80-8000 Hz' Reson. 70-90 
Hz Sen. 107 dB $76.00 P & P $2.00. · 

STROBE TORCH 
200 to 6000 flashes per minute. Ideal for 
stop· motion and slow motion study 
$140.00 p & p $2.00. 

STEREO TURNTABLES 
Dual 1229 $260.00 
Dual 1218 $183.00 
Dual 1216 $135.00 
Dual 1214 $112.00 
Garrard Zero 100 $171.00 
Garrard Zero 10058 $171.00 
Garrard 5P25 KK 4 $62.60 
Garrard 5300 alito changer $44.60 
B5R C142 auto changer . $46.50 
Above prices do not include cartridge. 
Magnetic cartridge with diamond stylus 
to suit all models $12.50 extra. 
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The W.W.W.H. & H.M. Book, 
edited by Roger and Valrie 
Harrison, published by 'Amateur 
Communications Advancements' 47 
Ballast Point Rd., Birchgrove, NSW 

/ 2041. Price $1.75 (including postage). 

The What Where Who Hassles & How Much Book -
otherv/ise to be known as the 'Amateur's Pink Pages; 
despite .its black on yellow format - must be one of the 
most genuinely useful publications that we have seen for a 
. very long time. 

Basically it is a ·comprehensive listing of where to buy 
what and from whom in the electronics industry. 

These are several existing ·directories of the Australian 
electronics industry, but these cater primarily for the 
large-scale equipment manufacturer and commercial 
organisations in general. They are of little use to the home 
constructor or one-man businesses. 
·,Roger & Val Harrison, on the other hand, have set out to 

produce a component and equipment directory specifically 
intended for amateurs and small business concerns. 

The directory covers everything from aardvarks to wound 
components, including a section .entitled 'The Category of 
Certain Things' - a miscellany of miscellaneous companies. 

Included in many sections are some extraordinarily 
accurate, succint and amusing comments ~ George B ... .'s 
entry for example states 'have damn near!y everything', 
service slow - take sandwiches! . 

,Everyone involved irt hobby electronics needs this.book-'­
at $1.50 it has to be good value - it's worth that just for 
the jokes! 

)luy it.~ C.R. 

ROBOTICS by John F. Young. 
Published by Butterworths 1973. 
Hard covers, 303 pages BS x 215 mm. 

MOst books on robots tend to be written in a popular vein 
. with Jittfo technological descriptive content. This book is 

not in that ·category. It is written by a most experienced 
research and development worker and prolific writer in the 
praetising world of robot deployment in the real world. It is 
an excellent review of the hardware and philosophy of 
automation techniques. 
· In Young's terms a robot is far more than a humanoid 
rriachine having human form. Here his terms of reference 
encompass all devices that make use of feedback and 
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cybernetic concepts. Included subjects, therefore, run to 
such topics as mechanical handling; artifidal .limb 
(prosth'esis) design; pattern, speech and sound recognition; 
domestic aids; automated transportation and reliability of 
systems. This text is a must for any designer or user of 
automatic control hardware. it is a book that provides the 
practical know-how missing in most works covering control 
theory; · 
· Subject material is grouped 'according to the various 
. characteristics of animal physiology, thus relating to .the 
design needs of a wide range of robot deVices. Chapters 
include discussions of· sensing, muscles, actuators;. power 
supplies; mobility, limbs, vision, character recognition, 
perception, he'aring, speech and reliability. There is, 
however, no mention of the vital survival mechanisms 
needed in the fully workable robot; Each chapter is tied to 
the original material With ari average of some fifty learned 
papers: references run right up to the year of publication 
making this a'n invaluable source book. 

The level of explanatibn is suited to all technically trained 
persons, the emphasis being· on hardware more than on· 
academic theory. The author has included many accounts· 
of his experience; these, along with numerous quantitative 
descriptions of robots, help to convey the reader into a • 
.realistic world where rob'ots'live amongst us. It is a pity that 
the publishers chose a format without half-tone illustrations 
for line diagrams do not convey as much practice as a well 
chosen photograph. There are no plates and relatively few 
line diagrams. 

This book,. and its earlier companion: volumes by the same 
writer ... 'Cybernetics' and 'Cybernetic Engineering•, give 
an efficient introduction into what robotry can do and to 
the current state-of-the-art in this expanding disciplirie. The 
book shows that we are still along way from the stage 

· where robots could take over the world! ,;_ P.S. e 

NORTRONIG:S 
AUDIO RECORD/PLAY HEADS 
DIGITAL AND MINI DIGITAL HEADS 
Replacements for almost every recorder. · · 
Mounting Kits and Guide Posts. 

The finest Replacl!ment 
Heads available tor 

. CASSETTE, 8 TRACK 
CARTRIDGE and REEL 
TO. REEL RECORDERS 
and PLAYERS. 
Prices range from $12.00. 
Alignment . Tapes · ana 
Cleaners for Cassette, 
Cartridge and Rl!el to Reel. 

Regular maintenance ensures continued optimum performance. 
AUSTRALIAN MANUFACTURING UCENCEES 

IE~ J EMAC INDIJSTHl£S Ptg. t..td. 
• • . 23 Edinburgh Street, Huntingdale, Vic. 

. · Phone 544-5157 , · · 

115 

' 



Tbesound 
qaalitJof 
·.reel to reel ... · 

11i'h 'IM 1111-1111 eaae el 
1111111 1e&e1iin'* 

'-'.# KX-700 is the lowest-priced high-quality solid state 
~.~ Cassette Deck with the DOLBY unit 'that lowers tape 

. hiss or background noise to that of much larger 

open reel decks •. It's the ultimate in compact 
hi-fi recording. 

NEW KX-700 by 
{pKENWOOD 

Distributed by: JAC{)l3Y~ 
~ITCHELL 

It's in with the CLICK Clique 
Just click a cassette into a Kenwood KX-700 Cassette 
Deck for the ultimate in compact hi-fi. Sound as real as . 
reel to reel is yours because KX-700 incorporates 
the DOLBY unit that cuts tape hiss to an inaudible low 
... • Whether you listen on headphones or pipe the 
great sound through your stereo hi-fi system. There's 
no toying with tapes ... cassettes click in-pop out­
and your hands are free for better things. Get long.:p1ay, 
fuss-free real sound enjoyment ... Kenwood KX-700 
stereo Cassette Deck. 

l=EATURES • Dolby Unit • Super Ferrite Heads • 25-16,000 Hz. 

frequency response • Wow/Flutter less than 0.13"0> • 3-tape. 

selector • Auto shut-off • Sliding switches e VU meters 

• Microphone and headphone jacks. 

• Sydney 630 7400 • Newcastle 61 4991 • Wollongong 
84 8022 • Brisbane 52 8266 • Melbourne 41 7551 • Hobart· 
34 2666 • Adelaide 93 6117 • Perth 81 4144 
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6~ the stupidity of man (or travelling .in cars). 

· PSYCHOLOGISTS have a theory that 
the human animal is bent on his own 
destruction. TMre · is plenty· of 

-.. evidence to support this theme! 
Have you ever driven a car in thick 

fog? ,I remember a ~ime when visibility 
was ·.down to a few metres ... wet 
mist, fog and at night ... My safe 
speed seemed to be around 30 kph and 
I was wondering all of the time when a 

. car would loom out of the gloom 
ahead, on my side of the road. To my 
amazement a car appeared behind me 
and overtook at quite a speed'. As its 
tail lights were very visible I decided ,to 
follow at his pace but at a respectable 
distance behind. I couldn't keep up! 
The car reached 90 kph before I 
decided he was courting .disaster and, 
therefore, so was I. I opted out -
leaving it to fade away· ahead. 

There must be something about fog, 
for the motorways in Europe, where it 
occurs commonly (it .. is not all 
pollution,· but usually .natural mist), 

. are the frequent scene of great 
pile-ups .. In March the British M1 road 
saw 160 vehicles involved in just AO 
minutes; there have been many similar 
incidents before. 

Solutions are ever being tried. For 
instance, these motorways have 
warning lights that state the safe speed 
to observe. But few drivers follow the 
rules, as was demonstrated by a big 
accident a year or so ago. · 

The French have suggested a more 
positive solution. Firstly, all cars 
would be fitted with closed circuit 
radio so that they are all in potential 
communication over a small area. 
When a car is involved in a reasonably 
bad accident its acceleromete'r triggers 
the car's transmitter sending out a 
warning signal to cars within about 1 
km. These cars, in turn, send out a 
repeated signal to those behind. · 

It sounds a great scheme for it 
provides the police with a means to 
communicate with the moving driver 
for this and other purposes. Personally 
I very much doubt if the drivers would 

all take heed of the warning signal (an' . alternative but collision .. the 
audible one is suggeSted in preference situation becomes to~ally beyond the 
to a visible one). A more positive . drivers'. control. Yet for all of this we 
devic~ is needed to provoke the driver'. continue to ,tolerate the shortcomings 
to obey or, even better, completely of the road transport system. . 
overrule his ability to control tlie ·car's ; : In sharp contrast are the very 
speed. There would be problems Jn · Stringent safety measures demanded 
this last. idea and I leave thaf to our for air travel (the recent DC10 disaster 
designers.·· . · · ·. . , raises doubts when one hears that the 

Costwise .the experts say this .stheme procedure for closing the .fatal cargo 
is not comparable with the .cost 'of door was probably not understood 
accidents;: H · yvorks o'llt that the because the man who closed it could 
accident. rate due to this cause Js not read the notices!). Even though 
equivalent to orily a few dollars spent· the safety of air travel, per mile 
on each new i::ar. How· you can reany covered, is far better than for. the 
assess )tie ~ost ·:of the lives lost:is domestic car, there must be few of us 
another matter though.Personally, .an who do not feel a slight amount of 
anti-collision device or system that apptehension when wetravelby plane. 
cost me about $30 seems money .well .··. The fact is ;naf humans are so · 
spent: I value life at a great deal more variable and so fickle that t~ey ·have 
than that. . · · . . the inbuilt . and . often .•unconscious 

Other schemes nave been prop6sed ,power to totally overrule a fact they 
and. several, are under seriou's · · do not wish to hear. At least machines 
consideration at this time. Radar.· do not suffer from.:this gros~ defect. • 
devices lire the most favoured but still' 
a few years . away from the' market ' : t 
place; It Is a matter of price. .· . 

Who can really say what will develop .. 
Cars may .go right out of fashion 
before anti-collision devices are · · 
brought down in cost. Looking pack a 
mere few years we have seen what can 
happen in the semiconductor and 
circuitry , :market .. Radios , that ,are . 
cheap enough to, throw away rather ; 
than repair, calculators that threaten 
to replace the learning of tables and 
arithmetic in everyday life , and · 
computers that rule the· design of 
syst~ms because of their cheapness and 
tremendous versatility. 

As interesting as human behaviour in 
fog is human tolerance to dangers. We 
know alcohol and driving fatalities are 
highly correlated, we know alcohol 
and driving fatailities are highly 
correlated, we know that driver skill is 
so variable that the roads carry drivers 
of woeful ability in demanding 

·situations, we know that our road 
systems have deficiencies that provide 
accident situations where there is no 

'Fm Radi'a 
is camingl 
But did you· know 
that many · ' 
programmes will be 
broadcast in 
stereo? 

Next month's ETI 
explains hbw it works 

ELECTRONICS TODAY 
INTERNATIONAL 
June issue - on sale - end of May 
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TIME CHEECK · .. 
FOR RADIOCARBON.· 
DATING 
Bedevliled with the problem8 of. 
establishing the true age of pre­
historic retnains, archaeology .Ms 
been revolutionised in the past ;20 
years by the introduction of scientific · 
methods of dating where previously 
there was mainly inspired guesswork. 
For organic . remains such as wood 
and bone, the ,chief of these n'iethods 
is . radiocarbon dating. But .this 
technique ·has .been shown not 
ruways to give accurate results .... 

BEDEVILLED with the problems of 
establishing the true age of prehistoric 
remains, archaeology has been 
revolutiohised in the past 20 years by 

. the introduction of scientific methdds 
of dating where previously there was 
mainly inspired guesswork. For 

1 organic remains such as Wof • and 
bone, the chief of these met ods is 

' radiocarbon dating. But this tee nique 
has been shown not always to give 
accurate results ... 

The principle of radiocarbon dating 
.is that a fraction of the carbon dioxide 
in the atmosphere 'contains radioactive 
carbon-14 which is absorbed by plants 
during photosynthesis and by ~nimals 
feeding on plants. When the plant .br 
animal dies, the input of carbon stops 
and the carbon-14 gradually reverts to 

the common non-radioactive form, 
carbbn-12 .. So the ratio of carbon-12 
to carbon· H in a dead plant or animal 
is ,a record of the time lapse since it 
died. . . 

.Radiocarbon dating is not accepted 
without reservations however. Where 
written records are occasionally 
available, as in Egyptology, ·the 
method is sometimes shown to be 
wrong by . severat· hundred. years. 
Probably the proportion of carbon-14 
in the atmosphere in those times 
differed from today's .value so that 
dates calculated using the present level 
have a built-in error. Therefore, the 
radiocarbon . method itself needs 
checking. 

A way of doing this has now been 
devised by Professbr Colin Renfrew, 
ari atchaeologist at the University of 
Southampton, Southern England, and 
a statistician from the northern 
English University bf Sheffield, R. M. 
Clark. They report that the 
radiocatbcin method can be corrected 
to tnake it safely applicable to finds 
dating back to 5000 BC. · 

COMPARISON AVAILABLE 
Clark and Renfrew looked at two 

geographical regions where alternative 
methods of dating happen to be 
available for comparison with the 
radiocarbon clock. 

American scientists have found that 
... · high up in the White .Mountains of 

Catbohfiat/ngfsthrowing new lighfrm tffe·M~alithic structures 'ofWesiern Europe, . 
such a$ Stoiiehehge which is set on Salisbury Plain in the south of England. . ' , ' ' 

, ' ••. ·.~· k • ..... 

California a tree, the Brlstlet:Clne Pine, 
survives to arl incredlbl~ age "-,some 
are 4500 years old, making tnem the 
oldest living things. - and ;the. dry' 
climate allows the preservtttibh of still 
older dead trees. By tbuntiti~ . the 
annual growth-rings the wood in the 
trees· can be dated to Wittlin tvJo or 
three years. That is a ·. ready-made 
check oh the rad iobarbon iiie'thod 
which shows that dates obtained by it 
are fairly accurate - back to .15bbBC, 
although ttiey become !;etious'iy wrong 
for earlier times. For example, pine 
formed in 2500 BC gives a radiocarbon 
date of only 2100 BC, and wood · 
known . to have been foritled. about 
5000 BC is given a date aim6'st a 
thousand years younger. , . . , , . . •. 

But because of the .. uncehainty 
engendered by the im'predsfon .of the 
radiocarbon clock, archaeologists are' 
loth to rely on the Bristlecone Pine 
calibratiol). ' .bne }ear ls . ;th~t ;the 
concentratic>n of carbon-14 at the High 
altitudes where the pine groWs<niight 
have been in some way ''unusual, 
making the radioactive basis .. ·in 
California not strictly comparable· with 
that in Europe and the Midple tast. 

Sb, for a second check,. Clark iand 
Renfrew went back to the Written 
records pf ancient Egypt. From .H~OO 
to 3000 ,BC these can . be· ~cited 
accurately by · referencEf"··fd ·,·. ·,the 
astronomical events they mention. 
'"fhus when-ever organic material is 
found .in conjunction with . ..written 
records . ·a . ,furth!!r1 ; check .·· ori the 

. ; radiocafb6ri method is possible. 
, . However, neither method can be 
.~sed on•i.ts own as a .talibrationfor the 

·}radiocarbon methbd .!.;' in the first case 
because':the carbon~14 content of the 
trees ma\rbe 'j n' some. Way anomalous, 
and in the other because the Egyptian 
finds da'ted by .. the radiocarbon 
method May somehow have got mixed 

:,iJP. with •written material from an 
·earlier or later tirhe.; So . Clark arid 
rRenfrew used statistical techniques to 
cbf)ipare . :the two' methdds . of 
caiibratibn'. Jhis is necessary tci check 
whether any discrepancies that do 
occur are sufficiently small ·to .ha\le 
happened. by chance, .o'r whether _they 
a.re ,serio\Js' enough to' cast dou6t·on 
the validity pf either scale. . ' 
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Ii .turns out that the two .scales are 
compatible, and as the chance of each 
scale being in ·error by exactly tne 
same amount is extremely small, the 
,conclusion is that eitlik earl' be· used. 
But as the·pine tree'calibratiori is'more 
detailed and covers a greater span of 
time it is used in preference to the 
Egyptian data. 

SIGNIFICANCE OF RESULT 
: This result has 'great signifieance for 

archaeology. Our knowledge of · 
European prehistory is being radically 
changed by radiocarbon datipg so the 
greater confidence which should 
follow from Clark and Renfrew's work 
wil I be widely appreciated in -$cientific 
circles. Perhaps the most-~ notable 
advan'ce is that archaeologists are 
questioning the .view :that European 
culture , originated in !the · anCient 
civilisations of the Near East, gradually 
fanned .out through Europe '•and 
eventually reached the western ~oasts. 
This 'diffusion theory': ·arose >long 
before scientific dating of individual 
finds became possible, and is founded 
on factors such as supposed similarities 
of style between tombs in western 
Europe and the Near East. 

Carbon dating is causing a st~rtl,ing 
. revision of these views. Megalithic 
structures in western Europe - for 
example, that remarkable and huge 
stone circle, Stonehenge, in southern 
Englaritl ::i: are found to be ;older than 
structures. in the Aegean .which are 
supposed fo have influenced 'them; By. 
showing how the carbon-14 clock can 
be corrected. Clark and R'enfrew make 
these' ~elationships much· more 
distinct. On the 'diffusion' theory, 
megalithic tombs in western Europe 
are based on tombs built In Crete 
about 2500 BC which can be dated 
from Egyptian artifacts found with 
:them Yet the carbon-14 dates for the 
western tombs are 3000 to 3500 BC. 
Jn Britain, Stonehenge was attributed 
io Aegean influences arriving.in .Britain 
around' 1500 BC, but it now seems to 
have been b_uilt500 years earlier. 
:: Perhaps· even more important, Clark 
and Renfrew greatly 'l!Xtend the 
potential of radiocarbon dating. 
Although strictly speaking their work 
applies only from 1800 to 3000 BC, it 
strongly suggests that -the cbrrected 
method can be used to the limit of the 
Sristlecone pine tree data, 5000 BC 
approximately, with the possibility of · 
going back a few thousand years 
earlier as even older pieces of wood 
t'urn up in California. 

In principle the carbon-14 method, 
c~n date material as old as 50 000 
Years, but although an ·accurate 
~allbration for the first 10 000 years is 
hpw within. reach, there is still no way 
Of knowing whether the method is 
accurate fo'r the earlier period. '. • 

(1~ .. DELU~E 
.... -'~ -ACCURATE 

COIL 
WINDER 
81185 

, • , 
1 

. r Post & Pack $1 

This"Easy,to-use machine.:wind's 'ri~ii;~comb: spiderweb and 
solenoid coils of various widths ·.and ·diameters - equal in 

;rar:i~~~ar~:r:0a~d f~~~~~y i~~~c~~ss~ r~~\~~i~:0:o~~~:i~~,:;~~~':1 
turns on coil. The COILMASTER ·.is suitable for both 
experimental and practical work. SUDPlied with acc11ssories 
including wood spools, metal pegholders ana extension for 
mllk1iig long so1eno1d_co1ls. Instructions included. 

SEND .. REMITTANCE VvJTH dRDER FOR IMMEDIATE 
DELJV/;RY ANYWHERE 'TO 'THE SOLE AUSTRALIAN 
AGENTS. .. ; . -.. · . 

:LAFAYETTE e1ictR~>N'.1cs e~~~~~2~~t10~~ ~!~~~& 
. . ) 

PROTECT YOUR 
MtG4ZINES 
·.~ 
. ~ 

BIND IRS 
HDlDS 12 
COPllSOF 
electronics 
" TODAY 

INTERNATIONAL 

CONTACT: 

ONlY 83·50 
INCLUDING SALES 
TAX & POSTAGE 

SUBSCRIPTION DEPARTMENT 
MODERN MAGAZINES (HOLDINGS) LTD., ·/ 
15 _BOUNDARY ST., RUSHCUTTERS BAY.2011 
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The ConvoyTechnocentre now represents 
the complete range of BANG AND OLUFSEN 
audio equipment in Sydney. A special 
Bang and Olufsen centre has been created 
within the Technocentre where you can · 
relax, Jisten, and look at the advanced 

· styling that is a feature of all . 
Bang and Olufsen equipment. The Convoy 
,Technocentre, the white building facing . · 

. , :the end ,of Plunkett :Street, Wool loomooloo, 
;phorie 357 2444. Ample parking.' 

, VORTEX . 
CASSETTE 
DECK '. 

'~ ' 

. ·\! 

Stereo Cassette: mechanism with cassette eject, resettable 
counter and <piano key controls ... Price $29.00 P&P 
$1.00. 

"ffe.; 
fit~ 

BEOSYSTEM ,1200; This is a complete stereo 
system designed so that each unit perfectly 
compliments the others. The Beosystem 1200 
is a break with . tradition offering many fine 
features and placement possibilities. . * . 
(~) Bang&Olufsen 

HIOAD 
'"For the jtinior engineer" 

' THE ELECTRONIC , 
.WORKSHOP '"36" 

36 Interesting Projects 
ntroduction to Electronics 
$29.42 p & p $1.00 

STEREO RECORD & REPLAY PREAMPLIFIER KIT. Fits SINE SQUARE 

direttly cin tb Vortex deck and matches up to piano key 
controls. Circuit.includes Erase & Bias Oscillator Gain and 
Bi~s Controls, etc. · ' 

WAVE GENERATOR 
1 Hz to 100 kHz sine wave & 
5 Hz to· 100 kHz square wave. 
·Both outputs floating. 

Kit fG-18, $103.82 
BASIC KIT ... comprises P.C. Board, Function switch, P & P $1.00 SOLID STATE VOM 
Equalisation Inductors, Bias Trim .pot, circuit details The Heathkit IM-16 combines the 
etc .•.. Price $8.00 P&P 50c. precision of a vacuum tube 
· · · I voltmeter and the portability of a 
COMPLETE KIT.; . comprises all components necessary'. · l1 _voltohmeter.·A front panel switch. 
to ·build the full Preamplifier .. , .Price $21.00 P&P 50c.:' ' permits operation from the power 
M . . . . ·$. · line or the internal battery. 

a ins Krt to supply pre-amp. 7,50 P&P. 50c. · Kit IM-16, $77.43 p & p $
1

.
00 

YOUR,,LOCAL 1~ti"&ff'#i•lo1sTRIBUTOR 
• Catalogue 30c P&P. · 
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REVIEWER: Mike Delaney 

'.'For Ever.yman" - JacksOn Browne. 
W.E.A./Asylum. Stereo. SD.5067. 

"Grievous Angel" - Gram Parsons. 
W.E.A./Reprise. Stereo. MS.2171; 
"Laid Back" Gregg Allman. 
W.E.A./Capricorn. Stereo; CP. 0116; 
"Valley Hi" - Ian Matthews. 
W.E.A./Elektra. Stereo. EKS.75061; 
"Song For Juli" - Jesse Colin Young. 
W.E.A./Warner Bros. Stereo. BS.2734; 

• I 

"Well I've been out walkin' 
I don't do too much talkin' 
These days. 
These days - . 
I seem to think a lot 

·.About the things that I forgot 
to do. 
And all the times I've had the 
chance to ... " 

'These Days' - Jackson Browne. 
Songs of Innocence and Experience,' 

Songs of Love and Loneliness, Songs 
of Pain - Music for the Spirit: heart 
food for the times your soul needs (at 
least) to feel free. 
· ... And if you think it will help I 
can bring my guitar and sing you a 
song.' 

grievous angel himself would always 
say. 

Ten more years down Dylan's 
speechless, seeking trail - the Spirit 
which silently loops the ties that bind, 
reconciling everything; 
Renewal-through-loss/Truth-through­
pain; Hope sad-eyed and Faith 
sometimes laughing. Joni Mitchell said 
it best: "And you could com:plete me 
- I'd complete you." · 

All this pathos must surely signal 
something? 

"It's a hard way to find out 
that trouble is real. 
In a far-a-way city 
with a far away feeL 
But it makes me feel better 
Each time it begins ::­
Callin' me home -'­
Hickory Wind." 

. , 'Hickory "Wind' -
Gri:zm Parsons/Bob Buchanon 

"Grievous Angel" is the ·second and 
last solo set from . the late Gram 
Parsons, hurt child-whore with the 
heart of gold, unrecognized motivator 
behind much of the best in 
contemporary country/American 
Roots music through his work in the 
Byrds, the Flying Burrito Brothers and 
his close personal influence over the 
Jagger-Richard . team i.e.. "Dead 
Flowers", "Wild Horses'', "Angie" 
outstanding. A few high ·reelers, some 
hard picking bartel-house roll, one or 
two road songs and a host of archingly 
beautiful love ballads all set down with 
honesty, simplidty, tenderness and 
charm; a curious blend of White 
Gospel/country blues tradition, Grand 
01' Opry sentiment and Nashville 
funk, mellowed out in the warmth of 
Parsons' Southern sensibility and 
strength in Spirit - troubled, ever 
restless, yet somehow centred firmly 

Far superior to the excellent though 
erratiC "G.P." release of some twelve 
months ago, "Grievous Angel" is the 
legacy of a I young master, soul 
inspired, soul .· weary, seeking 
fulfillment I truth~through-pain 
(whatever happens, regardless, just 

Gram Parsons, Ian Matthews, Jesse don't be denied). A beautiful album 
Colin Young, Jackson Browne, Gregg laid heavy with harvest: Boudleaux 
Allman ...,. poets, weavers of melody Bryant's "Love Hurts", Tom T. Hall's 
and emotion, dealing openly and rollicking "I .Can't Dance", a remake 
intelligently with their existence, of the Byrds' j classic "Hickory Wind" 
illuminating golden our capacity to and a batch: of Parsons newies -
love. For finding a way to love, as the . "Brass Buttons;', "Las Vegas", $1000 
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Wedding" and "In My Hour Of 
Darkness". 

In a vein not unrelated to Gram 
Parsons, Jesse Winchester's intimately 
lyrical "Third Down - 110 To Go" 
(W.E.A./Stereo. BR.2102) and John 
Prine's devastating, thoroughly 
inspired debut set simply titled "John· 
Prine" (W.E.A./Stereo. SD.8296) mark 
further definitives in contemporary 
country,. and, as such, cannot , be 
recommended too highly. Also, Prine's 
latest, "Sweet Revenge" 
(W.E.A./Stereo. SD. 7274) and Loudc:m 
Wainwright's current "111" 
(C.B.S./SBP. 234238) shouldn't .be 
overlooked. 

Gregg Allman's superb "Laid Ba'CJ.i:", 
his first solo effort outside the Allinan 
Brothers Band, .draws a wide, lucidly 
convertible birth in styles, juxtaposing 
Chicago and Delta blues, Atlantic soul, 
country, orchestrated jazz/rock forms 
'ilnd heavily emphasized Gospel in any 
and all Combinations, relying largely 
on accentuated brass/guitar/multi­
keyboard interlays, cascading rhythms, . 
deliberate and pronounced tempo. A 
vividly lyrical, majestic set, each song 
sent soaring with Allman's keen sense 
of Spiritual purpose, directive presence 
and sheer generosity, richness in 
sound: "Midnight Rider", "Queen of -
Hearts", . Jackson Browne's classic 
"These Days", "All My Friends" and 
the traditional "Will The Circle Be 
Unbroken" do it best - with urgency, 
drama, poetic depth. An album to 
cherish down through the years: file it 
alongside Gene Clark's "White Light;, 
(Festival/Stereo. SAML. 934353) and 
you'll have a pair. 
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· "There's a Spirit in the wind 
today. 
Keep on -
Keep on sailing. 

'\! ,•,'" 

·you cari't make it on your own." 
'Keeping On Sailing' -

ian Matthews 
I For years . the ' most articulate, 
consistently moving writer/performer 
involved . with English . folk styles 
thtough : his work 'l:n · Faiqfort 
Convention, •Matthevls' . Southern 
Cd'mfort, Plainsong and as a sofo'artist, 
fan· Matthews has ;fii1a:lly '.gone 
Califorii.ia country with a vengeance, a 
move he's been edging towards and 
t:itreatening for years· (particulatly in 
view of 'his most recent Plainsong 
advenfure .....'. "In Search Of · Amelia 
Earhart" {W.E.A./Stereo EKS. 75044). 
Splicing the order and .clarity :Of the 
former' with the economy, bolour and 
poignancy .of American Roots hnisic, 
·~valley ·Hi" bears the fruit of both 
fraditions, naturally,·· joyfUlly, 
expertly:. Rich.ard Thompson's."Shady 
Lies", the Scotch reeling "Old Man At 
The Mill", .songs from Jackson 
Browne,. Randy Newman, 'Steve 
Young; .Michael Nesmith and Don 
r;lbsoh, plus Matthews' own "Keep Ori 
S'ailing''; • ~'Leaving Alone" ring pure 

' with sincerity, conviction, much and 
subtle grace in Spirit. A gorgeous, 
absorbing album to rock gently and 
warm your heart. ' 

·"When the mornin' sun has come 
·11hining darkness from my eyes -
And I wake up in the tree tops. 
Darlin' -

· Got you by my side .. 
There's a sweet smile on yoildace 
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. And' your hair is·an undone. 
Yeah, and I feel that we are one . 
Wllen the mornin' sun has eome.~' 
'Morning' Sun' - Jesse Colin Young 

·• 
1"Song For Juli", Jesse Colin Young's 

first solo since the. Youngbloods 
suffocated themselves, is definitive 
Sunshine ~tlsic - light, effervescent, 
pillowing free . like clouds in the 
breeze; weaving joyously acoustic folk, 
country,. Dixie blues, Rag-time jazz, 
Swing, Scat,· massive amounts of New · 
Orleans panache - everything lilting· 
high with humour, enthusiasm, taste 
and 'subtlety. :;ongs of Praise .and 
Affirmation, . glowing love songs -
refreshing,· irivigorating like a cold 
stream mountain fall bathed· in 
sunlight, warmed by those peaceful, 
easy feelings'from an open heart. Real 
Ozone·· mi't:Sic gliding free-flight - a 
glorious, : wholly . elevating sound, 
guaranteed' to return you safely to 
your door fit' journey's end: "Morning 
Sun",' the '1yrical "Ridgetop"/ 
"Evenin' •:,.['suite; T. Bbne Walker's 
funky'"tH.Bone'Shuffle", the delicate, 
floating ' 1$bng for Juli" and a pacey 
"Lafayette Wa:ltz"/"Jambalaya (On 
.The Bayou)'.' medley are the picks. 

With Gregg i Allman, Ian Matthews,. 
particularly Jesse Colin Young and 
Jackson ~rowhe, it's a music of 
Rerie\val; ol Cle'ar light and fulfillment 
through· I;:Iope, . Faith, much love ~ 
everything"'aS it should be: positive, 
triumphaht,' dancing with optimism, a 
rich and resoflant love of life, of wide 
and operl)pace, of the free elemental 
Spirit - . equal parts earth and wind, 
fire and water. Sunshine music! 

· If the shoe fits, arid Sunshine music 
does com~· in every size, why not 
check out the following releases, some . 
new, all': definitive: Grateful Dead's 
enervating· "Wake Of The Flood" 
(W.E.A./Stereo. GD.OJ) and the latest 
"Best ' Of· · - Skeletons From The 
Closet" (W:E.A:/Stereo. W.2674); "The 
Captain · & .· Me". ( W.E.A./ . 
Stereo.BS2694) and the just )ssued 
"What Wei:e .Once Vices Are Ndw 
Habits" (W.E.A./Stereo.W.2750) by 
the ever-ebullient Doobie Brothers· 
David Crosby's brilliant first solo "If i 
Could Only ' Remember My Name" 
(W.E:A./St.ereo.SD. 7203); anything by 
Jonathan· Ed wards, especially 
"Honky-T6rik · Stardust. Cowboy" 
(W.E.A./Ste,reo.SD. 7015); Bob Dylan's 
"Planet· Waves" . (W.E.A./ 
Stereo. 7 E.1003) by far ·his best in 
years; "Last . Train To Hicksville" 
(Festival/Stf!teo.L.34960) the final set 
from the enigmatic masters of pre-rock 
Hoke, Dan- Hicks & His Hot Licks; 
"Holland'' . (W.E.A./Stereo.MS.2118), 
"Surf's Up" (E.M.1./ 
Stereo,SOSL.10313) and the current 
''In !Concert'' (W.E.A./ 
Stereo.2RS. 6484) :- all three by the 
staggeringly fine Beach Boys; Steely 
Dan's eloquent "Can't Buy A Thrill" 
( E. M. ! ;:/Ste re o. SP BA . 3 0 5 7) ; 

·· .·everything by the excellent 'Loggins & 
Messina, particulady their latest "Full 
Sail" (C.11.S./Stereo.SBP.234438)-,the 
gentle; e:vocative "Hat T;ick) 

(W.E.A./Stereo.BS.2728) by America· 
the Byrds' double master work "Un~ 
titled" .· ( C.B.S./Stereo.S2BP. 220065). 
Take your pick.' 

"Now if I seem to be afraid 
.. to live the life that I have made 
In song-
Well it's ,just that I've been losing 
for so damned long; ' 
Please don't confront me with my 

failures · 
I have not forgotten them." 

'These Days' - Jackson Browne 

Quite simply, Jackson Browne is one 
·of the . most sensitive, poetic and 
mea!lingful writers in contemporary 
music - many of his songs already 
well known through Judy Collins, The 
Byrds, Jackson Five, Bonnie Raitt, 
The, Eagles, ·Gregg Allman, Linda 
Ronstadt and so many othersi "For 
Everyman", along with his debut set 
( ' 'J a ck so n Br o·w n e '' -
E.M.l/Stereo.SYL.9002) is one. of 
those rare, great occasions when it all 
seems worth it, like when the Vision 

. would rise upon William Blake's 
· "weary eyes, Even in this Dungeon & 
This Iron Mill". A troubadour 
acoustic in style, his songs reflect a~ 
up.canny, wholly rivetting insight and 
compassion, Soul light by surroundin'g 

. sorr.ow, · for the seeker searching 
_fulfillment ~ both Spiritual and 
emotional. ·An intensely introspective 
poet, ever hopeful with all faith placed 
in love; an artist with the sublime 
knowledge that everything's going to 
turn out fine regardless so there's 
little point in despaii:. ' 

"For ·Everyman" is a work of 
permanence - .definitive heart balm. 
Again, .. Songs of Praise ahd 
Affir1!1ation, Love songs so explicitly 
beautiful, so , completely real, so 
thoroughly moving. "Our Lady Of The 
Well", "I Thought I Was A Child", the 
gently forceful "Take It Easy'', 
"These Days" and the intimate "Times 
You've Come" feature and highlight 
one of this year's best albums. 

Honestly, you can't afford .not to 
hear Jackson Browne - both albums 
with what they have to ~ay, mean ·~ 
great deal to you. 

THE HEAVIEST OF METALOIDS 
AND THE BEST lN ROCK'S ART­
DECO; 

"Burn" (E.M~l /Stereo. TPSA. 3505) 
from the much renovated Deep Purple 
riff. , machine; "Iceberg" 
(Festzval/Stereo.L 35001) by ex-Man 
guitarist, Deke Leonard; Grand Funk's 
excellent ''Shinin' On" 
(B.M.1./Stereo.SMAE.ll2l8), 
furt_her . proof of Todd Rundgren's 
gemus m production· ·"Stranded" 

· (Festival/Stereo.ILPS. 92S2) - · the 
third. and finest from England's 
amazmg :Roxy Music; . the Who's 
"Quadrophenia" (Phonogram/ 
Stereo.2644.001) - a· dredging back 
and dangling df England's mid-sixties.• 
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D.C. TO 1smH~ SmV/cm.· .. 
. b~~/506 (_. ::.:;:::v I 

I 

A superb single beam oscilloscope providing wide band width 
with I high sensitivity, extremely stable TV triggering and an 
isolated ground for those difficult to obtain 'in circuit'· 
measurements. 
Band~idth: 
Sensitivity: 
Time Base: 
Magnihcati~n: 
Triggering: 
Trig. Facilities: 
Horz./Amplifier: 
Sensitivity: 
Z Modulation: 

DC to 15MHz -3db 
5mV to 50V/cm with vernier 
200n Sec - 10 Sec/cm with vernier 
x1 to x5 calibrated 
5Hz - 15MHz 1 cm deflection or 1V p-p ext. 
AUTO. Level select Int, Ext and TV 
DC to 1MHz - 3db 
.6V to 6V/cm 
20V neg. to blank trace at normal, intensity, 
input T .C. 5mSec (DC coupled option available) 

I 

PRICE: $304 F .l.S. Capital Cities plus tax applicable 

i 
I 

D.C.T07mHi 
b~~/5098 (_. ::.:;:::v 

The finest value low .cost 100% solid state oscilloscobe available 
tdday. Thousands in use around the world serving I education, 
colour T.V. servicing and industry. I 

Bandwidth: DC to 7MHz - 3db I 

Sensitivity: 10mV to 50V/cm I 

Time Base: 1µSec to~ 1 Sec/cm with vernier i • 

Magnifieation: x1 to x5 calibrated ' I 

Triggering: 2Hz to 10MHz 1 cm deflection or 1V p-p ext. 
Trig. Facilities: AUTO, Level select, Int and Ext. I 

Horz. Amplifier: DC to 1MHz , 
Sensitivity: .6V to 6V/cm I 
Z Modulation: 20V pos. blanks trace at.norm inten. I 

IOmV/cm. 

$209.00 F .l.S. Capital Cities plus ta* if applicable. 
. ' 

WINNER OF AWARD 
FOR OUTSTANDING 
EXPOB.T ACHIEVEMENT 

B.W.D. EUECTRONICS PTY. LTD. 
Designers· and' Manufacturers ·of the finest electronics instrumentation. 

329-333 Butke Road, Gardiner, Vic. 3146 PH: 25 4425 (3 lines) 
127 Blues Pj>int Road, North Sydney N.S.W. 2060 PH: 929 7452 92 6766 

: ~~-~.~;~·r~~~:',,':,~·s~~~i:'~~~ ~3~3o 
•OLD. Warburton Franki CBrisbanel Pty. Ltd. PH: 62 7266 
• A.C.T. Assdciated Scientific Sales Pty. Ltd. PH: 96 9138 
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DUIVIMY HEAD RECORDING 
In E.T:1. March 174 you have a 

reference to Sennheiser dummy head 
stereo recording. 

The following is extracted from an 
editorial by John W. Campbell, out of 
Arialog S.F. dated November 1962, 
and may be of interest to you. 

"The sine-wave theory of speech and 
hearing seems to be one of those false 
postulates like phlogiston. It's 
mathematically handy, because maths 
can handle sines and cosines so readily 
...:.. but that doesn't make it valid. Plane 
geometry . is much easier . than 
spherical, but that doesn't mean you 
can navigate around the earth using 
plane geometry. 

Or .. Wayne Batteau, of . United 
Research Corporation, has developed a 
new .approach: he has a gadget that 
encodes human speech jnto a pure 

. binary pulse code - pure on/off ~ 
that a computer can accept directly. 

He can transmit his coded pulses 
with a two-hundred Hz channel, and 
decode it to clear intelligible speech .. 
His .encoder gadget. costs 1. should 
guesstimate, about $5 to make, and 
the decoder perhaps $50. · 

It discards completely the theory of 
sine wave frequency distributions, 
amplitudes, et cetera, and approaches 
the problem from a 'quite different · 
aspect - a pure time analysis concept. 

Dr .Batteau has, also, developed a 
system of ·three-dimensional sound 

· recording that makes any stereo effort 
seem exceedingly clumsy ~ also based 
on a time-analysis theory of sound. 
(stereo is designed to allow you to 
determine the left-right direction of 
sound: Batteau's system allows you to 
determine that .a source is 
up-to-the-left or down-in-the-centre. 
It's three dimensional, not two. With 
it, you can hear a girl shaking the 
maracas over, under, and around 
behind .your head - which is a quite, 
ghostly effect indeed!) 

Batteau's encoder eliminates 
frequency, amplitude,. and phase, as 
such. There are plenty of clues around 
that these are unimportant - the four 
year old treble and the basso profundo 
use neither the same frequency, 
frequency spectrum, nor amplitude. 
Whispering and shouting both transmit 
the same message - and don't show 
similar frequency or amplitude 
distributions. 

The Artificial Larynx, originally 
developed by Bell Labs during their 
sound research, allows a man to talk, 
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yet .he can control neither frequency 
nor amplitude. It has even been shown 
that· a man in a very noisy 
environment can 'talk' understandably 
without making a sound himself! 
Merely moving his lips, jaws, and 
tongue produces a shaping of the 
ambient sound which can be heard as 
speech. 

One item that Batteau did - a crucial 
one .... was his discovery of the true 
function of the pinnae - the external 

. ears. The Biophysics communication 
group, at MIT, when I asked them 
some questions .. concerning the 
external ears, were quite sure that they 
had no real significance in hearing 
research - that €Xperirnents with 
microphones in silicone rubber 
mouldings .made from human ears 
were quite pointless and rather silly. 

According to the Official Orthodox 
Theory of how we hear, the external 
ears are quite ·unimportant - . more 
decorative attachments like a 
moustache, than useful or necessary 
functional parts of the hearing 
mechanism. · So the Biophysics 

, CommuniCation . people necessarily 
held that research into that aspect of 
hearing wasn't a worth;while project. 

They happen to be wrong. 
Most animals have mobile, dirigible 

trumpet ears -; the horse for instance. 
The primates are unusual in having the 
peculiar convoluted, immobile ears 
they do'. .. and the primates are also 
unusual .in having an ·immensely 
developed and convoluted brain 
attached to those ears. 

Another class of animal having 
complexly convoluted, and rather 
immobile ears, are the .bats however. 

And bats just happen· to be world'~ 
top sound-system experts: 

There's a simple experiment you can 
make that's quite astonishing. There 
are two steps; 1.· Have a sit down, eyes 
closed, faeing B, who's equipped with 
some keys to jingle. B jingles the keys; 
high-left, low-centre, high-right, et 
cetera, while A locates the source of 
the sound, points, and then open his· 
eyes .to check. The usual score, with 
normal hearing, will run ninety .per cent 
accurate both in altitude and azimuth. 
Step two changes one factor: 2. A 
holds the upper part of his ears 
downwards with his fingers, locates 

that the external ear is no mere 
decoration I It is, somehow, an 
astonishingly effective device .fof 
determining , the vertical angle of a 
sound source. {Not important to a 
plains animal of a large size - like a· 
horse - but quite important to an 
arboreal monkey). 

Incidentally, you'll find that you can 
do almost as well with a single clink of 
the keys, as with continued clinking. 
The sound-locating system works 
perfectly on a single transient. lthad 

. to; predators don't ordinarily make 
continued crackling noises in the 
underbrush. 
· Biltteau found, with his moulded 
ears, and tiny microphones where the 1 

eardrums would be, that the external 
ear constitutes a dual acoustic delay 
line network - a highly asymetrical 
delay-line that imposes about . a 
two-microsecond · delay on sound 
waves· arriving from different vertical . 
angles, ,and a different form of delay 

·on sound waves arriving from the rear. 
The Official Authorised physicists 

today . love to talk about "highly 
sophisticated techniques'~; one of 
these days those highly sophisticated . 
physicists are going to catch up with 
the highly sophisticated technique of 
sound-locating that grandly ignored . 
"'mere decoration' of the external ear· 
actually is. But ohly at the expense of 
sacrificing his Orthodox Theory; since 
it is known that human ears can't hear 
above about 15,000 cycles per second, 
it's obviously impossible for them to 
distinguish a two-microsecond 
phenomenon. 

So there they ·sit, with their ears 
hanging out, and not listening to what 
they're hearing." 

John E. V. Ellis 
•Wongan Hills 6603 

The above may not represent MIT's· 
Official Orthodox Theory now. During 
his recent visit to Australia I had 
dinner one evening with Dr. Bose 
(who, apart from making some very 
fine speakers is Professor of Electrical 
Engineering at. MIT). ; Dr. Bose 
expressed vie"Ws very similar to those 
contained in the ,above lettet ._ in 
particular, the part that the pinnae 
play in the location of a sound source 
- Ed. 

. the sound, points and open his eyes. CHINESE SEISMOGRAPHS 
Normal hearing gives about ninety per 
cent score on azimuth - . but the Seems as if there was more .to that 
altitude angle is wildly .inaccurate. Chinese seismograph {ETI, March; 

Conclusion: One minute spent April 1974) than was at first apparent. 
· ·I d' · t · I (Continued on page 130) experimenting n 1eates most s rong y .· . . ·. . .. 
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fully l!JutomtJtic 
stereo tumt11f>l1~ 
8FU-1:l1 · 

! 

·no gimlflie~ sales talk. 
· Just the faets. · ... 

* H igh·precision, polished uniform thickness 
POLYURETHANE BELT provides smooth 
revolution with minimized wow-flutter (less 
than 0.175) and high s/n ratio (better than 
48dB). 

* DIE·CAST ALUMINIUM ALLOY DOUBLE 
· RIM PLATTER, driven by belt drive system 

assures precise and constant speed through 
optimum flywheel action. . 

*4 POLE SYNCHRONOUS MOTOR assures 
smooth, and stable revolution. 

*STATIC BALANCE TYPE S·SHAPED 
TONEARM with REVOLVING TYPE 
COUNTERWEIGHT eliminates lateral balan· 

RALMAR 

cing weight ahd I assOres easy and .stable 
operation. . i 

*New ANTI-SKATING DEVICE, with self 
compensating ·CA1N CEL FORCE according 
to stylus pressures, eliminates the distortion 
caused by insideJforce and protects stylus 
and record. i 

*REVOLVING type counter weight and' 
PLU'G·IN TYPE. New SLIM LINE and non· 
resonance HEAD! SHELL niade of spacial 
light aluminium ~lloy accepts cartridges of 
4 to 9 grams. ·.i · 

•DIRECT READIN(; SCALE RING coupled 
with counter v.leight permits easy and 

I 

~GENTS: 

accurate adjustment of the stylus pressure 
from 0 to 3 grams. 

*OIL DAMPED ARM LIFTER provides the 
up and down arm movement by feather· 
touch lever. 

*"FEATHER-TOUCH" SPEED SELECTOR 
allows easy selection oJ 33.'1/3 or .45 
r.p.ni: speed with BELT PROTECTION 
MECHANISM. 

*CARTRIDGE, designed after severe hearing 
test, reproduces fresh dynamic sound realis· 
tically with fine tracing ability. 

*SEMI-AUTO and MANUAL models also 
available. 

OLD: Tallerman & co: Pty. Ltd.; Robertson St., Valley, Brisbane 
VIC: K.J. Kaires & Co. Pty. Ltd., 4 Hill Court, Macleod 
S.A.: K. O. Fisher & Co., 72-74 McLaren St., Adelaide 
N.Z.: Avalon Radio corp. Ltd., 131·139 Hobson St., Auckland 

agencies pty. ltd. .STATE DISTRIBUTORS: . . . . . 
W.A.: G.K. Cameron & Co. Pty. Ltd., 246 Churchlll Ave., Subiaco 
t>!.C. T.: Sonny Cohen & Son, 20 Isa St .. , ·Fyshwick 
TiAS: W. & G. Genders Pty. Ltd., Launceston, Burnie, Hoban 71 Chandos St., St. bonards 2065 T~I.: 439 4352 N'. T.: N.T. Musical & Electrical Wholesale Pty. Ltd., 54 Cavenagh St., Darwin 
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Now .after seven years of extensive laboratory research ; and 
development, the remarkable Shure V-15 Type lll Phono Cartridge 
is ready for the connoisseur's high fidelity system. It clearly defines 
the outer limits of the state of the art of phono cartridge design. It is 
indeed the worthy successor to the world-acclaimed V-15 Type 11 
improved! . 
Among its brilliant innovations is an all-new laminated magnetic core 
structure, and an exquisitely designed stylus assembly with 25% 
reduction of effective stylus mass. ' . 
Result: (1) Higher-than-ever trackability at the ultra-light tracking 

-forces of tht:l 1970's; {2) an astonishingly flat frequency response 
with no noticeable emphasis or de-emphasis at any frequency; (3) an 
extended dynamic range even beyond that of our V-15 Type II 
Improved; and (4) all this without a reduction in output level. 
We call the Type 111 the Synergistic Cartridge. It maintains all 
performance factors in perfect equilibrium to produce a total audio 
effect greater than the sum of its individual improvements. 
All in all, the V-15 Type 111 offers .an extraordinary listening 
expt:lrience. 

NEW REDJCED ffiJCES 

CARTRIDGES WITH ELIPTICAL STVLll CARTRIDGES WITHSPHERICAL STYLll 

$80.00 V15 Type 111-G % to 1% tracking . 
$17.00 M75-6S-EP 1 % to 3 grams tracking. 
$16.00 M75-CS-EP 3 to 5 grams tracking, 
$16.00 M44-7-EP 1% to 3 grams tracking. 
$16.00 M44-C-EP 3 to 5 grams tracking. 
$16.00M44~G-.EP % to 1% grams tracking. 

. $87.00 V15 Type 111 % to 1 % grams tracking. 
$38.00 M91 ED% to 1 % grams tracking. 
$26.00 M93E-EP 1 % to 3 grams tracking. 
$19.00 M55E-EP % to 2 grams tracking. 
$17.00 M44E-EP 1%to4 grams tracking. 

the above are current recommended resale prices' 

Australian National Distributors 

A' ·1c10 ENGINEERS PTV LTD 
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342 KENT STREET, SYDNEY 2000 
Queensland: 

RON JONES PTV. LTD 
57 castlen'lalne St. 

Miiton 4064. 

Victoria: 
AIJDI() ENGINEERS (VIC) 

.2A Hiii St., 
Thornbury 3071 

-TELEPHONE: 29-6731 
Western Australia: 

ATHOL 1111. HILL P/L., 
·1000 Hay St., 

Perth 6000 
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REVIEWER: Tanya Buchdahl, 

· PERGOLESI: Stabat Mater. Mirella 
Freni (soprano), Teresa Berganza 
(alto); Solisti dell'Orchestra Scarlatti, 
Napoli/Ettore Gracis. Archiv 2533-114 
($6.20). 

I must say I have never been able to 
/understand quite what the popularity 
~bf this work is - perhaps it is the story 
:of the 26-year-old Pergolesi feverishly 
dictating it on his premature deathbed 
that makes people so fond of it. But it 
seems such a pity to favour it to the 
neglect of the 'Salve Regina' for solo 
soprano, which really is one of the 
masterpieces of the eighteenth 
century. The beauty of both works is 
.in: the tension and resolution of the 
·harmonies which the masters of the 
'Late Baroque did to angelic 
perfection. The actual qualities of the 
instruments which perform the music 
are less important, and this is 
unfortunately where the present 
performances goes wrong. I have -no 
complaints whatever about the quality 
of the string-playing, and both Freni 
and Berganza obviously have a good 
understanding of what they are 
singing, but the interpretation is far 
more suited to a Romantic work than 
this piece. Freni and Berganza are both 
operatic voices - the piece was written 
for castrati, and thus their full, rich 
voices are quite unsuited in a work 
intended for pure, clear and almost 
sexless tones, and which ideally should 
not really even be associated with a 
human production. The characteristic 

, poignancy in Pergolesi's and other late 
Baroque composers' works comes 
from this next-worldly feeling, created 
not only in the .instrument qualities 
,but from the supremely delicate 
point-counterpoint, a series of 
heart-rending suspensions resolved just 
in the nick of time and almost , by 
divine intervention: To impose further 
pathos, intetpretation, emotion -
what you will - from outside, in 
performance is entirely unnecessary 
and sounds just plain wrong - even 
sentimental. A classic case of More js 
Less. 

However, you may like it that way, 
and the execution on this record is 
quite faultless (the voices are perhaps a 
little too promirtent though). For 

• some ·reason., Archiv seems never to 
have heard of anti-static, for their 
records almost always seem to collect 
massive amounts of dust ,in a very 
short time and merely crackle at you if 
you try to clean. them. Otherwise, 
their production is , typically 
conscientious, with lengthy notes and 
the text of the work (in Latin) given 
with translations into German, English 
and French; and none of which seems 
to bear much relationship to _any of 
the others. 

There was once', however, a record 
released about l S years ago and now, 
disastrously deleted,, which had -the 
'Stabat Mater' on one side and the 
magnificent 'Salve Regina' on the, 
other. 

Gracis takes the first d µet and a · 
couple of other brackets extremely 
slowly, and ,thus it takes 42' 27'', 
(spread meanly over two sides). The 
older record '(with Bruna Rizzoli 
(sop.), Claudia Caibi (alto), the 
Chamber Orchestra , a_nd Womens' 
Choir .Of the Teatro Communale di 
Firenze under Milinari-Pradelli) was in 
the Philips Mortumenta, ltalicae 
Musicae series (A 0044 6L), and the 
performance was every' bit .-as 
monumental as the music. l hadn't 

/heard of any of the artists but the 
conductor before, and it makes one 
wonder how many wonderful 
performances never see a. record . 
groove. If you ever see the ·record 
around, snap it up: but I would like to 
put in a ,plea here for someone tc 
re-release 'lt, and the sooner the better. 
- T.R.B. 

FLUTE CONCERTI - MOZART: 
Concerto No.1 in G, K.313; Concerto 
No.2 in D, K.314; Andante in C, 
K.315; Concerto for Flute and Harp* 
in C, K.299. HAYDN: Concerto in D, 
llob.Vllf. GLUCK: 'Reigen seliger 
Geister' ballet music from 'Orfeus and 
Euridice'. Aurele Nicolet (flute), Rose 
Stein* ·{harp), ,. Muni!!h Bach 
Orchestra/Karl Richter., Telefunken 
TK11508/1-2 (2-record ~ set with 
notes), $10.40. ' · 

A curious, if not v~ry imaginative,­
collection. Mozart's works •here (his 
complete concerto output for flute) 
were all commissioned and written for 
an instrument he disliked intensely; 
Haydn's concerto (again, his complete 
concerto output for flute) isn't 
Haydn's, and Gluck's· music is not even 
a concerto but excerpted from an 

. opera. 
Gluck's music from AcUILof Otfeus 

(to begin at the end) is a piece of 
astonishing beauty and pathos. He did 
in fact write a proper flute coneerto of 
considerable quality, but it is very 
rarely heard; the present excerpt is 

much better known. On these records 
· .it follows the Haydn concerto, on side 

4, and shows up almost painfully the 
latter's lack of · quality. This 

-.so-attributed Haydn concerto iS baldly 
plonky to start with and at the end has 
only , improved to the prettily 
conventional. I have mentioned in a 
recent review (of the Haydn cello.and 
oboe concerti) that the lack of a trace 
·of genius is ,not enough ,in itself to 
deny .its authorship by Haydn or any 
other. master; but lack of any 
inspiration at all is , quite another 
matter. This concerto hasn't any; and 
it needs no history book to tell us that 
it isn't Haydn's work. Instead it seems 
to -have been the work of one Leopold 
Hoffmann, a contemporary Viennese 
composer and conductor of once 
considerable reputation - ·though 
Haydn didn't think so .. Humour has it 

, that Haydn offered ·this opinion when 
he heard Hoffmann's flute 1 concerto. 
_ Mozart's concerti are of · course 
another matter. Considering the fact 
that Mozart heartily disliked the flute, 
the care and beauty he lavished on 
them is amazing. It seems that the 
second concerto is a transcription of 

, . an ,earlier oboe concerto, but the 'true' 
,flute concerto, is hardly of lesser 
quality. The Andante K.315 is an 
alternative slow movement for the one 
in K.313, supplied for Dechamps (a 
Dutch merchant who commissioned 
the concerti), who didn't know what 
to do with the original one. As for the 
concerfo for flute and harp, it seems 
that Mozart didn't like the harp either. 
Nor for that matter did . he like 
trumpets (which,_ made him ill), 6r 
kettledrums. There . is a story, ,'no 
doubt apocryphal, that I read once 
and have never been able to find since, 
tht sometime, in his early twent!es 
Mozart was stricken with a general 
irritable depression and feeling of 
inadequacy; and in a fit of masochism 
he wrote a number of equali for , 
something like five , flutes, four 
trumpets ·and ,kettledrums (or some 
equally ghastly combination): Einstein 
(more realistically) suggests they were 
written for the Salzburg Riding 
School. 

At any rate, the present conc.erto was 
commissioned \bf the Duke of Guin es 
for himself and his daughter, and 
Mozart certainly made as good a job of 
it as his 'dislike ' of the instruments 
permits (there are in the final coda a 
couple of bars quite unplayable for the 
harpist, which Tovey claims was quite 
intentional and probably quite 
malicious). In the notes included in· 
this set, the German text states that 
the. concerto was brought into 
existence for a rtew (special) occasion, 
which in the English version is 'an 
"occasional" work'. Though an 
inadvertently misleading translation it 
has some truth, because the conc.erto 
to me is only tolerable in infrequent 



Bookworms 
Corner 
Chsw your way 
through soms of 
thsss (most are 
In pap1rback form 
so are sxcsll1nt 
va/usJ. 

p ~ p 50 cents unless stated. 

Our book section is rapidly becoming· the 
btst place in Sydney for the electronics 
man, whether professional or h·obbyist. New 
tltlts are arriVlng almost every day and we 
1r1 finding It a little difficult to keep up 
With tremendous demand. The following 
tltlts, selected at random, .. will give an 
Indication of our selection. we suggest you 
call In and browse or write with details of 
your Interest for suggested titles. 

Foundations of Wireless and Electronics by 
Scroggie. Now In its 8th edition, this book 
comes from that well known contributor to 
Wireless world. 520 pages cover the basics In 
.great depth before delving Into transmission 
fines, amplification, waveform generation 
etc. $6.1 o . . 
Bullding Hi·Fi Speaker Systems is Just one 
of the many Philips Applications Books and 
fills a gap that we've had many enquiries 

· about, 140 pages crammed . with design 
information, dimensions etc. 1-atest revised 
edition Includes quadraphonic systems and 
24 complete designs. $4.20. 

Motorola iC O~ta Book covers data o·n 
MECL. series witY complete specs, selector 
guides etc. over 400 pages. $3. 75. 

Integrated Circuits. A Basic course by 
Hibberd of Texas Instruments. A McGraw 
Hill publication taking you into the 
technology of MOS, L.51 etc. The course 
consists .of 10 'lessons' covering the Impact 
of JCs through to digital logic and solid state 
technology, $10.25 ·. 

How to . L.isten to the world from the 
publishers to world Radio TV Handbook 
and produced in association with the BBC. 

.Helps to Improve listening to overseas 
programmes and reception,. A must for all 
SWL.s and DX llsteners • ..J.68 pages. $4.95 

Semiconductor Junctions and devices. 340 
pages by Dr Burford 111 of McDonnel 
Aircraft Corp is a survey of devices, 
properties and applications. Goes from 
slmple . conductivity : to two junction 
transistor synthesis. Siri'lplified approach to 
FermiL Esakl and Black box concepts. 
$12.7:> 

Microelectronic Circuits and. Applications 
by Carroll. Full of facts, figures and design 
procedures . based on .78: artricles 
from'Electronlcs' grouped in 16 Chapters. 
Active and Passive circuits, optoe1ectronics, 
cyogenlcs, FETs, PIN diodes etc. etc. A 
must for anyone connected with 
mlcroeleetronles. Large format 360 pages. 
$13.00 P&P $1.00. 

Electronic Circuits Manual by Markus. A 
phenomenal book in 99 chapters gives 3,100 
circuits with values of all parts for every 
Imaginable application, 990 pages. Think of 
any appllcatlon and you'll find a circuit to 
kick your design ideas off. Every lab should 
have one for browsing. Each circuit has full 
design reference so the book acts as an 
Index to save time searching in other 
publlcatlons. Large format and the best 
value at $22.00 P&P $1.50. 

UK . 
Everyday Electronics 
Practical Electronics 
Praetlcal Wireless 
Televlslon 
Wireless world 

us 
Scientific American 
7~ Magazine 
CQ Radio Journal 
Popular Electronics 

40c 
soc 
soc 
soc 
70c 

$1.00 
$1.00 
$1.10 

soc 

Dick Smith Electronics 
160-162 Pacific Highway, 
Gore Hill, 2065 439-5311. 

doses. Apart from the celeste, what 
more tinkly instruments can one think 
of than the flute and harp? - even 
Mozart couldn't prevent himself from 
writing a frilly concerto. . 

The recordings were .made in 
1
1960 

and 1962, and though they have fine 
sound for those times they sound a bit 
brittle nowadays (but not overly so). 
The Gluck and 'Haydn' are 
delightfully played; '.similarly the 
Mozart, though if you want the flute 
concerti (and Andante) as the main 
attraction I would recommend the 
Schaffer performance with the 
Philharmonia Orchestra under Efrem 
Kurtz (HMV . Concert Classics 
SXLP30150, $4.50) as having the edge 
on Nicolet's version. These are 1958 -
performances but the sound is 
astoundingly good . (this , identical 
performance is .also available on 
Seraphim, $3.50, but I haven't heard it 
·and can't comment on its sound 
quality). The very recent Turnabout 
version, also $3.50, ,with Schwegler 
and the Wuerttemberg C.O. / Faerber, 
does not really compare with either 
the Nico'let or Schaffer versions. The 
notes in this set should be taken wlth a 
few grains of salt though, both for 
historical inaccuracy and for subjective 
opinion misused for historical opinion: 
"Even though the opinion circulates in 
musicological circles that Mozart could 
not stand the flute, and a slightly 
dubious passage in a letter is quoted as 
evidence of this," - there is more 
evidence than one letter - " ... this 
view is refuted by the two glorious 
flute concertos ... and the intimate 
Andante ... ". What drivel. - T.R.B. 

SCHUBERT: Eight Symphonies (plus 
Ro sm und e music). Berlin 
Philharmonic Orchestra/Karl Boehni. 
DGG Anniversary Edition (5-record 
set with notes) 2720 062·10 ($23.55). 

It is probably true to say that 
Schubert hardly wrote a note of 
Schubert in his symphonies. 
, He wrote very good everyone else 
instead. · ' 

But ·the symphony was never 
Schubert's medium, as the Lied and 
piano music were, and probably not 
the least because he had . not a single 
lesson in orchestration in his life. The 
third movement of the First 
Symphony, for example, if played 
somewhat fas'ter than it is here; could 
be Haydn; large sections of the Ninth, 
and elsewhere, could be Mendelssohn; 
the first movement of the Fifth 
(known' to anyone who .watched the 
recent serial 'Little Women' on 
ABC-TV as the signature music) is 
pure Mozart, as genuine as Mozart 
could · ever have written; and 
throughout. au of .the symphonies is 
the strong irtfluence of ·Beethoven; 
demonstrating Schubert's veneration 
for him. Only in the Fourth and 
Eighth did he really hint at himself, 
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and in both it is the lyric quality· 
which characterizes his piano music 
and Leider which appears - but still 
those strange, migratory modulations 
are largely missing. 

In the interests of historical 
accuracy, I ·should mention that 
Schubert wrote ten symphonies, not' 
eight. The first six are 
straightforwardly, numbered; the 
eighth is the 'Unfinished', but the 
'Great' C major commonly numbered 
9 (or 7), here (7), is actually number 
10. Number 7 in E major is now 
extant in the 1821 partial score and a 
1934 reconstruction by Felix 
Weingartner (available non-locally on a 
1952 Vanguard record, VRS-427, 
Vienna State Opera Orchestra / 
Littschauer), and is .not a · very 
interesting work despite· the excellent 
reconstruction .. The geriuirie No.9 is 
the lost Gmunden-Gastein Symphony 
of 1825. Josef Joachim supplied an · 
orchestration of the 'Grand Duo' 
Sonata for piano, four hands, which he 
probably erroneously supposed to be 
the sketches for the symphony, no 
doubt because of its extraordinary 
scope and quality. I have not heard it 
but have seen it described as "rather 

· dull and Schumannesque" - it is 
available for the curious, however, on 
Vanguard VRS-417, Vienna State 
Opera Orchestra / Prohaska. 

As for . the present performances, I 
was not as impressed with this set as I 
was with the BPO/Boehm set of 
Mozart Symphonies in the same series, 
in general. Isolated movements ·.are 
marvellous such as .the last of No.2, 
but generally I found them rather 
lacking in intensity, though of course 
careful and loving performances. The 
sound quality here and there left 
something to be desired as well. All 
but the 3rd, 4th, 6th Symphonies and 
Rosamunde are repressings from as 
early as 1964, and .some Of them 
unfortunately show their age in a: 
rather harsh sound. It would also be 
worthwhile to check Side 9 (the 
'Unfinished' Symphony) before 
buying this set - mine was probably 
an isolated faulty pressing but the 
quality was so bad . that the side was 
virtually unplayable. It is quite easy to 
see the peculiar surface, without even 
playing it. 

Though there are probably better 
single versions of some_ of these 
symphonies, as a collection it is a very 
worthwhile set. Tll;e reduced price js · 
an added attraction, as almost all the 
earlier symphonies in particular are on 
full-price records., The enclosed· notes 
are very interesting and detailed (even 
with movement timings); the booklet 
cover is a reproduction of a portrait' of 
Schubert, the back cover a photograph 
of the BPO in concert, and even the 
back of the box has a .large photograph 
of Boehm on it. -T.R.B. 
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Dub.from tape reel to tape cassette. 
or vice versa ! · . . .· ·. . .· .. 
SonyiTC·330 is only $299* 
She wants to play a cassette, _he has his favourite reel. No problem! 
Sony's exciting new TC-330 plays both-in stereo. Here is the 
perfect stereo control centre, with all-silicon transistor 
integrated stereo amplifier. There's easy dubbing from 
reel to cassette or vice versa. Rich tone comes from 
SW RMS per channel. Two lid-integrated high 
compliance speakers. Separate treble and bass 
controls. Noise suppressor to cut out tape hiss. 
Public address facility, too. Stereo headphone 
jacks. Superb tape recorder has three speeds, 
11

: reel capacity, two meters, 4 digit tape 
counter and auto shut off: Cassette recorder 
features easy push button operation, simple 
loading 3 digit tape counter, .and tape end 
indication lamp (when used with SONY 
compact tape cassette). Merely connect. 
a turntable like Sony's PS-5100 to the fl 
TC-330 and you have the complete t 
sound system. . · . 

SON-Y: 
Sony Kemtron Services Pty. Ltd. 
SYDNEY' 26 2651, MELBOURNE' 874 8222, 
ADELAIDE: 93 233819, BRISBANE: 44 4488, 
.PERTH: 81 3422, LAUNCESTON: 25 322, 
CANBERRA: 95 2100. Agents: NEWCASTLE: 
61 4991, WOLLONGONG' 84 8022. 

*Recommended retail price 

SPECIFICATIONS 

System 4-track stereo recording· and playback 
Power requirements· AC 100. 110, 117, 125, 220, 240V, 50.'60Hz 
Pewer consumption 45 W 

Tape speed !Open reel. 7.1i ips {19 cm/s), 3 1~ ips (9 5 emfs). 
Flips 14 8 emfs) · 
Cassette, 1 !-I ips (4 8 cm/sl 

Reel capacity: r 118 cm) or smaller 
Cassetle SONY Compatt Cassette C-60 160 minutes}, 

C-90 190 minutes). C-120 020 minutes) or 
equivalents 

freQuency response· Open reel, 30 - 18.000 Hz a:t 1 1
1 ips119cm/sl 

30 -13.000 Hz at 3~1ps 19 5cm/sl 
Cassette, 50 - 10,000 Hz at l r~ ips (4.8cm/sl 

Signal-to·noise ratio: Open reel, better than 50 dB 
Cassette, better than 45 dB 

~!utter and wow: Open reel, 0.12% at 7)1 ips {19 cm/s) 
0.15% at ,3X ips {9.5 emfs) 
0.2% at 1Ys ips {4.8 cm/s) 

Cassette.' O 2% at 1Ys ips (4 8 emfs) 
Harmonic distottion · 2.5% 

Level indication Two level meters 
Power output ·5Wx2 {15W, total dynamic powe'r) 

Recording time Open reel, stereo 6 hours at 1% ips {4.8 emfs) 
Cassette, stereo 1 5 hours at 1% ips (4.8 emfs} 
with compact tape cassette C-90 

' Fast forward and rewind time : 

Inputs: 

Outputs: 

Dimeh$ions: 

Weight: 
Accessories: 

'Recommended optional 
accessories: 

Open"reel, Within '2 min. 30 seC 
Cassette, within 1 min. 30 sec. with C-tiO 
Microphone, sensitivity "-72 dB (0.19 mV}, 
Impedance 600 ohms 
AUxiliary, sensiti~ity - 22 dB l0.06 VJ, 
impedance 100k ohms 
P"hOno, sensitivity ·-s7 dB (1.1 mV), 
impedance 65k ohms 
Line, output lever -5 dB (0.44 VJ.' 
~mpedance 100k ohmS'. 
External speaker, impedance -8 ohms 
Hl!adphone. impedance 8 ohms 
21~'(W}x11%"'(HJx13%'10) (538X 300X 
352mm) 
43 lb (19.5'kg) 
Microphoi'ie f.25 
SONY demonstration tape 
SONY compact tape cassette C-30 
SONY reel R-7A 
Connecting- cord RK-74 
AC power cord 
Head cleaning ribbon 

Siereo headphone DA-4A, 0A·5A 
MicrophOne .mixer MX·600M 
Re"cfPB cord RC-2 
Telephone pick-up TP·4S 

JK380 



.INPUT GATE 
LETTERS FROM OUR READERS 
(Continued from page 124) 

We are indebted to Mr. J. R. . F. , 
Alonso of South Yarra for the 
following information. . 

''ln 1its original form, the device was a 
combination water storage urn cum· 
ornamental fountain. The jets of water 
issuing forth from the dragon's mouths 
kept the balls (very respectable sized . 
balls, by the way) dancing inside the 
mouth. 

The frogs ·are one of two types of 
common receiver vessels, the frogs 
exemplifying the stand-up varietv to 
receive frorn a vertical or parabolic jet, 
the other, looking sort of like the 
pyramid's Sphinx to receive water 
from land pipe lines. 

An illustration of the latter type is in 
Needham plate CLX in volume 4 page 
132ff, figure 425. 

The fountain reservoirs of this type 
were described by "Hsiao Hsun, along 
with tiger robots, dragons· spouting 
perfumed mist and several dragon 
.headed boats fu II , of mechanical 
figures" (Needham). Page 133 of 
volume 4 shows a very comprehensive 
description of similar "Scientific 
Devices",. scientific in the sense of 
being early attempts at applying 
scientific principles to the production 
of semi-utilitarian decorative figurines 
(if you cari call a figurine a three or 
four tonne bronze casting with a tonne 
and a half of liquid inside. Some of the 
devices, perhaps this one, had several 
compartments for different liquids 
(water and wines) and a hidden slave 
in the roof opening and closing the 
valves as required. 

Th~ . device was also used, suitably 
mod1f1ed, as a seismograph to detect 
the. existence and general direction of 
earthquakes. A long rod buried in the 
ground at the bottom of the heavy urn 
was connected by linkages to a device 
that dropped the ball opposite to the 
direction from which the quake carne. 
The ball fell in the frog and perusal 
every few hours would indicate, albeit 

· crudely, the direction from which the 
earth pressure pulse carne. The device 
is described in Needham volume· three 
section 24, on early Chines~ 
seismology, and a' description and 
picture of it also appears ln M. Loewe 
Everyday Life In Early Imperial China' 
pub I ished by Batsford. Th~ 
approximate date for the 
seismographic adaptation of the heavy 
urnsis210BC." ·· 

J. R. F. Alonso 
.South Yarra Vic. 

(The reference work to which Mr 
Alonso refers is ,-- Joseph Needham, 
FRS., Si:ience and Civilization in 
China, Cambridge University Press, 
1965 ~ four volumes so far - in 
particular ·Volume 4, 'Physics and 
Physical Technology}. 

SOUND SYSTEMS WANTED 
Our company heie in Malaysia are 

interested in expanding into the PA 
i~tercom, and . hotel .sound system~ 
field, and would like to contact 
Australian manufacture rs of th is 
equipment. We , were originally, 
medium voltage switchboard 
manufacturers and have already 
imported A$200,000 worth of 
contactors, timers, meters, switches 

1 etc, from Europe, in .the past six 
months. Also we are involved with 
fire·alarm and security systems. 

We would very much appreciate it if · 
you would print this letter. 

Dr. Wong Chin Teng 

Anyone interested should contact the' 
compahy, directly. Their 'a(Jdress is 
Douglas Electric Controls SDN. BHD. 
Nb. 37 Road 20/14 .Paramount 
Garden, Petaling Jaya, Selangor, 
Malaysia. 

1 SIMPLE NUMBERS 
Congratulations on a very infor­

mative,. interesting magazine. May 
. I suggest though. that measurements, 
such as on p. 28, column 3, half-way 
down: "Spending on high~energy lasers 
now runs to $90 x 1 oG p.a. . .. " 
could be phrased better as "$90 
million ..• " The present method 
seems extraordinarily cumbersome. 

W. K. Tranter 
Putney 2112 

That one slipped past! In future we 
will express measuremerits ' more 
simply wherever possible. 

/ 

GODDESS' MILK· 
Your .tuna analysis is the sfrange'st 

casein here' for many years. 
Who's this JF who doesn't know the · 

fat content of goddess' milk~ . ; 
We test all milk and find goddess' 

milk as deficient in nutrition as is that 
of human kindness. Neither will rnake 
cheese, but testing them makes bread. 
- Jim Kelly, Managing Director Foss 
Electric (Aust.) Pty Ltd., 'Balg~wlah 
NSW 2093. · . ' 

(Foss Electric ·(Australia} Pty. Ltd., , 
market equipment for determining the 
butterfat and protein content of milk). 

• 
complete range· of turntables at 

·CD . . . 

130 

.c ... 
m 
m en 

83-87 york st.,sydney ~~~~g~~ 
AUST. DIST: MAGNACORD INTERNATIONAL 276 CA~!~~~~~~~;:1· SYDNE'Y . 
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MODEL KTX-2000V ; 
Size: 13.8" x 7.9" x 4.3" 

Other Dominion Stereo Amplifiers 
Model KTX 4000V, 25W x 25W RMS 
Model KT 1200V, 6W x 6W RMS 

SPECIFICATIONS: 

POWER SUPPLY 
240 volts AC. 
FREQUENCY RANGE: 
25 - 30,000 Hz ± 2dB . 

OUTPUT IMPEDANCE: 
4- 16ohms 

Output Po'wer: 
15W x 15W RMS 8 ohms 
40W x 40W music power 

. DiSl'ORTION (TOTAL HARMONIC) 
1watt=0.14% 

·14.watts = 0.16% 
· 16watts=0.18% 

Agents: Hl-Fl·STEREOCENTRE . 
Mezzanine floor, 157 Elizabeth St., Melbourne. Trade enquiries: phorie 329 7888. 

ZEPHYR RECOMMENDS THESE 
ELECTRET CONDENSOR MICROPHONES 

. . . 
*ATTRACTIVE APPEARANCE* OUTSTANDING PERFORMANCE 
*EXCELLENT SIGNAL-TO-NOISE RATIO 

EM-507 . 
NON-DIRECTIONAL 

Impedance 
Sensitivity 

Freq. response 
Battery 

600 OHMS. 
-70db (0.315MVI , 
± 2.5db •. 
50-15000 HZ 
1.5.V (UM-31 

MARKETED IN AUSTRALIA BY 

CMU-506 
UNI-DIRECTIONAL 

.mpedance 
Sensitivity 

Freq. response 
Battery 

EM-4000 
LAVAL/ER 

600 OHMS balanced 
-72db ± 2db 1K HZ 
(Odb = IV/U BAR) 
50-15000 HZ ·±Jdb 
H-70/A9.1V 

Impedance 
Freq. response 
Battery 

1K 
100·10K HZ 
1.5 VOLTS 

/ 

ZEPHYR ·PRODUCTS PTY LTD 
70 BAT.ESFORD ROAD, CHADSTONE 3148, VICTORIA - PHONE: 56-7231 



' i Jor superb 4 diaimel reproduction 

* Stereo Elliptical * Matrix 4 channel * 4 channel discrete 

•After producing superb cartridges for 20 
years, Grace, in conjunction with NHK 
(Government sponsored Broadcasting In­
stitute of Japan) continued its search for an 
~ven better cartridge: This resulted in the 
F8L, .then the Broadcast Standard Sigma 
709 was developed from the commercial 

.broadcasting field. From this carne the F8C 
for critical hi-fi enthusiasts, and now comes 
.the F8F,Shibata4 channel. . ' · 

,The GRACE range include~: 
F8C Employs the well-proven- Luminaf 

Trace stylus,· and •tapered magnets 
· ensure a flat response throughout the 

'' · entire scale. Frequency range 15 -
1'" 25,000 Hz ±2dB ~1 dB 

) ~BL . Flat response, distortion-free per­
.. fom:iance, lifelike tohal reproduction, -

. : ·ideally suited to labb~atpry testing of 
, ~udio equipment or records. Luminal .· 
.i' Trace ·· stylus, .frequ'ency. 20 - . 
·20,ooo·Hz±2dB. t ': · - · 

,'; ;, ' 

. . 
, .NE.WI G707 'QUADMASTER' 4 CHAN-

" ·:N~L t~t:JEARM •. > . ' i I.,;; ' . .l. 

· Ultra light weight, semi-integrated. When 
usetl With 4-channel stereo or high com­
pliance cartridge, .· gives the superb · 
reproduction available only''. from an in-

.· tegrate'd pickup: The fixed Lowrnass head 
'shell .. allow's . undistorted · mid-frequencies 

· tracking. Micro pivot Gimbal bearings reduce 
friction resistance to less than 20 milligrams. 

STATE AGENTS: 
N.S.W. 

Q'LD 

M & G Hoskins Pty. Ltd., 37 Ca'stle St., 
Blakehurst, 2221. Telephone: 546 1464 

. Stereo Supplies, 100 Turbot St., Brisbane 
· 4000. Teleohone: 21 3623 

< ,. 

CANADIAN StEREO GUIDE said 
about Grace: "all in all, a very fine car-
tridge that deserves a place among the , 
top performers".,, · · 

FBF MA TRICAL FLUX 4 CHANNEL 
CARTRIDGE 
Specially developed for reproducing 

· Discrete· 4 chanr1el ·records .. A wide range . 
cartridge with Shibata stylus. Lightweight· 

·· materials reduce ·cantilever mass to about · 
.half of. other cartridges for improved 
·frequency response, reduced mechanical 
ir'npedance, high compliance. Minimal wear 
on stylus and record. Frequency 1 0 ~ 50 
.kHz. Also available as F8E for Matrix 4 chan­
nel and regular 2 channel stereo with luminal 
trace elliptical stylus. 

s.A. 
TAS. 

VIC. 

W.A. 

Challenge Hi-Fi Stereo, 6 .Gays Arcade, 
Adelaide 5000. Teleohone: 223 3599 
Audio Services, 72 Wilson St., Burnie 
7320. Telephone: 31 2300 

Sole Australian A gents: 

Ence! Electronics Pty. Ltd., 431 Bridge 
Rd .. Richmond 3121.Telephone: 42 3762 
Albert TV & Hi-Fi, 282 Hay St., Perth 
6000 . 

l'§H4=1•tiH ·international Dynamics 
(Agencies) Pty. Ltd., .. . 
PO Box 205, Cheltenham, Vic. 

................................................................................ IW .................... .. 
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F 

Proof indeed of the quality of the Luxman SQ 700X comes from 
F. C. Judd, writing in the authoritative British "Audio Magazine" 
March 1973: 

''

The makers tend to under-rate the performance of this amplifier. 
Rated twenty watts (sine wave) power per channel, the tested '' 
amplifier yieded over 25 watts per channel BOTH DRIVEN. 
I estimate the SQ 700XG to be a top performance amplifier. 
(Complete review on request.) 
Briefly: 27 transistors, 2 silicone varisters, 4 silicone diodes. 
Frequency response 10-50,000 Hz :t 1 dB. Distortion less than 0.1 % . 
Other "ultimate fidelity" amplifiers built by Lux, the world's 
most experienced amplifier manufacturers: SQ 505X, SQ 507X, SQ 202. 

Available from: N.S.W. 

Q'LD 

S~A. 

INTERNATIONAL DYNAMICS {AGENCIES) PTY. LTD., 
.P.O. BOX 205, CHELTENHAM, VIC. 3192 
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. ASK YOiJRSt:l.F THESE.: 
) QUESTIONS! .. .. . .· 
1. . Am 1 ;.in a dead-end job? 2,, Could I 

''eam r'hore tly learning more? 3. Coufd 
· · .·1 use my .spare time to get ahead? . 

. ' : If the answer is ·yes, there is room far 
·you. ,in .radio/television/electronics. 

1NOW IS THE TIME 
··.·.·ro.·TRAIN! .· . ' 

··. . Does your job offer' geed '.prospects~ 
. ,real security? Does it hold your interest? 

. ,lf :not, now is ·the titne to do something ' 
'about it. Electronics is expanding daily. •· 
'It's. the most ;excitin'g subject you can 
study. The sky's .the' limit .for ·the trained 
\ele~tronic .technician "° ; . . but only .the 
trained man. Radio -and television . tech· 

'' .•.••• •.. ,· •, '.: .·.· .. ? .· : ' .. ·.·.· .• ,· !''" 
FOR 4'FEW<ENTS'·PER DAY vou:.;·· 
CAN STUDY THE ·i.R.T.c.: WAY(. 

nicians are i.n huge d~m~n'd. Train for 
· success <now, Jn Australia's. fastest-grow· 

ing industry! Join the ranks of skilled men 
•.. the Australian .Radio and Television 
College :can train you for .a bright future 
with unlimited prospects. Send for the 
free booklet, .''.Careers In 'Radio, TV and 
Electronics" and find out how A.R.T.C. can 
',bring you success~in your own business 

·or as well-paid technical staff.. .. . .. 

_, ! : ,..,.' •• · '.in':·your. spare lime, .Y~u can equi~·~+~' 
yourself for a rewarding : career in eleC· 
tronics. The future belongs to the trained. . 
A.R.T.C. teaches you from the ground up ' 
• • •. step by step . . • at your own pace; 
Remember~ opportunity is always knock· . 
ing for ·the trained man!· .. c • , 

·PRACTICAL UP;,.TO-DATE .. .. 
LESSONS· . ; 
At the work benches·and·'1edure Mlls.:6f

1 

A.R.T.C.~r in your own Home by corres­
pondenc~you can .learn every necessary'· 
aspect of radio, television and electronics ... !' 
The Course gives you both .basic and .ad•·/ 
yanced instruction. · ' ·· 

No .preyious experience or high educiJ'; 
tionat standard requi~ .•. <inly enthusi" 1

' 

asm and . normal intelligente. A.R.T,c . .,· 
·will give you all the instruction ·you need. 
· E~ch lesson is ma'de easy to understand 
by .numerous illustrations and diagrams . 

. Th.e Course adapts itself to yout require• 
ments, your speed. It's up to you! lnstruc;< 
tion is individual and intensely ptactical., 
THOUSANDS OF SUCCESSFUL • '/ £ · 
STUDENTS HAVE :PROVED THIS . 

Make your spare timE! earn money ·for 
you .while training at home. ,.,·. ;' 

Many students make 1extta money after. 
only a few: weeks' .tuition: Train atthe ·1• 

. mo<;tern A . .R.T.C. Workshops, ,.ifmore con· ·" 
ven1ent. · ·.: .· . . ·.·" .. · '. 

GET INTO ONE OF THESE 
PROFIT ABLE CAREERS 
IN RADIO/TELEVISION 

ELECTRONICS 
There is a career. for you in one 16f ·. 

~he many branches of electronics; includ'., · 
ing ;:manufacture, . servicing, research, 
sales, executive positions, armed• forces I : •• 1 
audio, etc., etc. . ., .· , . .. :·, . 1· •. .' • 

• A . .R.T.C. can help 'you, gain one of thes'e 
··· so~ght·after careers. Remember, \it's the , 

trained man who wins; every time! · 

A.R.T.C. CAH TRIUM ',YOU AS IT .. , 
.HAS THOUSANDS .. OJF OTHERS 

. MAIL COUPON I NOW! · .... ' . · .. · ...... . 
Safeguard your future! You .are invited to 
send in the coupon below .. A.R:T.C .. will 

· mail you .by return their big free a-nd post· 
free booklet; "Careers ln Radio, -TV .and, 
Electronics". This exciting. book shows 
you definite steps you can take towards a . 

· for nearly 40 years AR.T.C. has success· 
fully 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: 

· big future-how you can succeed in life, 
and ·find satisfaction in doing a ·worth· 
while job well. ·· · 

: AUSTRALIAN · RADIO 4USTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD. 

. AND TELEVISION 
COLLEGE 

.. ·.··. ··. · .•.• ,- .PTY. LTD~ 
. , A.N.Z. BA1\IK BUILDING 

. Cnr. Broad.Nay .•. and City .. Road · Sydney. 
::<opp .. Grace Bros.) Phone 211-4244 (3 lines.) 

206 Broadway, Sydney, N.S.W. 

Dear' ·sir, , . . . .· . .. . . .• . . • . 
Please send me; without obligation, your free book! 

let, "Careers In Radio, TV and £1ectron1cs". · .· . ' 

NAME: ....... ; ... :: ....... : ... · ... ,. .......... ; ............... \ .. ,. . 

ADDRESS.'. ...... ~ .... : .......... , .............. . 

" .. '. .. «' '""'' ......... '.,~,''' . 


