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The TEAC AS-100 • 

Evergthing gou need 
in a stereo integrated anipliFier. 
The people who bring you the most sophisticated open reel and 

cassette deck equipment on the market do not build less than the best in stereo amplifiers. 
Herewith, the AS-100. A stereo integrated amplifier. 
This is what it gives you. A flat frequency response beyond the range of audibility. 

An extremely low harmonic distortion. A very high SN ratio. 30 watts each channel at 8 ohms. 
And so, unparalleled sound quality. 
In order to assure maximum gain, the widest dynamic range, and minimum harmonic/inter-

modulation distortion, TEAC's AS-100 employs new computer designed low noise integrated circuits. 
Of course, it's completely flexible. Multiple switched inputs allow you to attach 2 turntables, 

1 tape deck, a tuner, and 2 further auxiliary inputs. There's a front panel Red / Play monitor jack. 
Even 2dB stepped tone controls. 
Interested in a truly hard-working, beautifully built amp? One with 

TEAC quality built in? 
It will pay you to investigate the AS-100. It's everything 

1.-Ps4c6  you need in an amp.  

TEAC. 
AUSTRALIAN DISTRIBUTORS: Australian Musical Industries P/L.. 
155 Gladstone St.. South. Melbourne. Vic., 3205. Phone: 69 5888 — 
619 Pacific Flway., 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.. Hindms.rsh Square. Adelaide. 
Phone: 23 3024. Miltons Department Stores Ltd., P.O. Box 146. 
Norfolk Island. OCEANIC DISTRIBUTORS: New Zealand: Direct 
Imports IN .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. 
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The Marantz 1120 stereo console amplifier 
and the Marantz Imperial Seven loudspeakers. 
Together they make the perfect combination. The 
1120 with less than 0.2°0 total harmonic and 
intermodulation distortion and 120 watts 
continuous power into 8 ohm speakers that have 
12" woofers, a 3! 2" midrange drivers and 13/4" 
tweeters with three position level selector switches 
for midrange and high frequency control. 

Few products today retain the same degree 
of craftmanship as does the Marantz range of 
amplifiers and loudspeakers. So if you're looking 
for that very sensitive sound  . we have it .. 

Ask for the brochure 
and a complete dealer list. 
Write to AURIEMA (A'ASIA) PTY. LTD., 
P.O. BOX 604, 
BROOKVALE. N.S.W. 2100. 
TELEPHONE: (02) 939-1900. 

GPP 9- 20a 
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ROAD ACCIDENTS 
a realistic approach 
LEGISLATORS, road safety bodies, motoring writers — all exhort 
us to drive ever more carefully. To avoid accidents by skill and 
restraint. 
They have been doing this now for fifty years — and still the 
number of accidents increases. Still we hear the same weary 
exhortations. 
What rubbish it all is. 
There is no evidence whatever that road accidents can be 
substantially reduced by driver education or driver propaganda. 
On the contrary, many drivers may well be driving as well as they 
will ever be able. 
People are not uniform. Many will never be safe drivers. Some 
are nervous or timid by nature, others make errors because of 
over-confidence.  Others  lack  the  aptitude,  intelligence, 
concentration, muscular co-ordination or even-temper so necessary 
on the roads today. And others may well have brilliant driving 
technique but have immature or unstable personalities that cause 
them to drive dangerously just for the thrill. 
Some people are careful by nature, they don't have to try to be. 
Other people are naturally careless, clumsy and/or stupid — they 
won't suddenly change when they drive a car. 
What possible sense is there then in seeking reductions in 
accident rates only in terms of driver education? 
What evidence is there that most people are not already driving 
as well as they can? 
We have been for too long trying for a uniform standard, which, 
considering the great diversity of human nature, we are never 
likely to achieve. 
In present day traffic a driver has to make a large number of 
virtually instantaneous decisions as his vehicle progresses through a 
seething mass of hopefully well-controlled vehicles. But too often 
speed and the number of changing events are beyond his capacity 
to react correctly, and in time — and accidents occur. 
No threats, exhortations or legislation are ever going to change 
that situation for there is no way in the world in which you can 
impose uniform standards on non-uniform populations. 
This view is now held by a small but increasing number of road 
researchers. 
They accept that for many people, driving skills can only be 
marginally improved by education. They concentrate instead on 
making roads and vehicles intrinsically safer. 
In this, electronics is playing a major role. Far larger perhaps 
than many of us realise. 
So we sent our special correspondent, Dr. Sydenham, to Britain's 
Experimental Road Safety Vehicles Exhibition to report. His 
fascinating story is featured in this issue. 
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NAKAMICHI: 
"The  Nakamichi  1000 must 
surely be considered the Rolls 
Royce  of  cassette  recorders 
with  its  2 noise  reduction 
syste ms  (Dolby  and  Philips 
DNL), variable speed, separate 
record  head  for  monitoring 
facilities, IC logic control, and 
a host of other features." 
A merican  A UDIO  Magazine, 
March, 1974. 

"We would rank it for now as 
the  best  cassette  recorder 
we've tested and one of the 
best tape recorders of any we 
have ever used." 

STEREO REVIE W of U.S.A., 

Dece mber, 1973. 

"All  told,  a  unique  and 
fascinating product." 
HI G H  FI D E LI T Y 

MA GAZINE,  OF  U.S.A. 
August, 1973. 

"I found the Nakamichi 1000 
and the 700 cassette decks to 
be aristocrats of the cassette 
world." 

A USTRALIA N  FINA NCIAL 

REVIE W, 31st May, 1974. 

3 HEADS 
"In  conventional  cassette 
machines this narrow head gap 
cannot be exploited because 
of  the  functions  of  the 
playback head and the record 
head  are  co mbined  in  one 
unit. The Naka michi machine 
overcomes  this difficulty by 
using 3 separate heads." 

EL E CTR O NICS  TODA Y 

INTER NATIONAL,  October, 
1973. 

"... there are separate record 
and playback heads, each can 
be  designed  for  opti mu m 
results. Thus, the gap in the 
record head is 5 microns but 

the  playback  head  has  an 
exceptionally  small  gap  of 
only 0.7 microns!" 

A merican  A UDIO,  March, 
1974. 

AZIMUTH ALIGNMENT 
"Azi muth Align ment meaning 
the absolute right angle of the 
record  and  playback  heads 
across the tape width. If either 
head is misaligned one loses 
high frequency sound." 
A USTRALIA N  FINA NCIAL 
REVIE W, 31st May, 1974. 

"The  knurled  screw is then 
adjusted  until  the  correct 
indication is given by a pair of 
light  emitting  diodes.  After 
one has beco me familiar with 
the  procedure,  the  whole 
operation  takes  about  6 
seconds to perfor m." 

EL ECTR O NICS  TODA Y 

INTERNATIONAL,  October, 
1974. 

REEL-TO-REEL 
"The  first  cassette  machine 
that  is  equal  in  every 
respect  to  top  quality 
reel-to-reel recorders." 

EL ECTR O NI CS  TODA Y 
INTER NATIONAL,  October, 
1974. 

"  . its  performance  is 
essentially comparable to that 
of open-reel decks in the sa me 
price range." 

S T E R E O  R E VI E W, 
Dece mber, 1973. 

" After  the  various 
measurements  were  taken, 
recordings  were  made  and 
they  co mpared  very 
favourable with  those  made 
with  a  standard  open-reel 
machine." 

A UDIO, March, 1974. 

"Al most incredibly, we could 
not  detect  any  difference 
between  the  Nakamichi and 
the Nagra  " 

EL ECTR O NI CS  TODA Y 

INTER NATIONAL,  October, 

1973. 

DOUBLE NOISE REDUCTION 
"When  you  want  noise 
reduction  in  the  recordings 
you're making, the Dolby B 
syste m  is  there:  when  you 
want to reduce apparent hiss 
without audibly affecting the 
music,  the  DNL  syste m  is 
there as well. These two can 
be used simultaneously." 
HI G H  FI D E LI T Y 

M AGA ZINE  OF  U.S.A., 
August, 1973. 

IC LOGIC ELECTRONIC 
CONTROLS 

"When you switch fro m one 
transport  mode  to  another, 
this logic syste m is carefully 
designed  to  time  the 
sequencing of events .... All 
this  avoids  audible 
start and-stop  wows  and 
switching  transients  in  the 
monitor circuit." 
HI G H  FI D E LI T Y 

MAGAZINE  OF  U.S.A., 
A ugust, 1973. 

"The  control  logic ... has 
been  very  carefully  thought 
out  to  provide  click-free 
operation  of  the  highest 
professional standard." 
EL ECTR O NICS  TODA Y 

INTER NA TIONAL,  October, 
1974, 

TAPE DRIVE MECHANISM 
"The double capstan system 

creates  a  constant,  stable, 
tension  between  the  two 
capstans. The condition of the 
tape between the two capstans 
is  not  affected  by  external 
conditions  such  as  irregular 

tape  up,  supply  torque,  or 
uneven winding of the tape. 
The  two  fly  wheels  are 
physically large and the overall 
perfor mance  is  further 
enhanced  by  a  pneu matic 
damper ... " 

EL ECTR O NICS  TODA Y 

INTERNA TIONAL,  October, 

1973. 

SUMMARY 
"We were unable to find any 
signal  source  with  anything 
like a normal dynamic range 
that could not be reproduced 
on the 1000 so faithfully that 
we were unable to distinguish 
between  the  copy  and  the 
original." 

HI G H  FI D E L I T Y 

MA GA ZINE  OF  U.S.A., 
August, 1973. 

".  Nakamichi  has achieved 
results which would have been 
thought absolutely impossible 
not so long ago. Not only that, 
but they have co me up with a 
professional  machine  that is 
even simpler to operate than 
an  ordinary  domestic 
recorder!" 

A merican  A UDIO  Magazine, 
March, 1974. 

MEMO TO NAKAMICHI 
"Memo  to  Nakamichi  --
please,  do  not  ask  me  to 
return  the  recorder  yet!" 
George  W.  Tillett,  test 
authority. 

A merican  A UDIO  Magazine, 
March, 1974. 

_.,mazgaserogggir prgro mpr-
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The Worlds Best Cassette Deck!! 
The Critics Prove It 
TECHNICALTEST RESULTS 

SPECIFICATIONS MANUFACTURER STEREO REVIEW 
Tested 700 

AUDIO 
T?.sted 1000 

HIGH FIDELITY  ELECTRONICS TODAY 
Tested 1000 Tested 1000 

Freq. Response 

CRO2 Tape 

Low Noise Tape 

Signal to Noise Ratio 

Harmonic Dist. 

Erasure 

Channel Seperation 

Cross talk 

35-20,000 Hz 

3d13-20vu 

35-18,000 
± 3d B20vu 

30-22,500 Hz 

47-20,000 Hz 

20-20,000 Hz  28 to 19,000 Hz 

• 

20-19,000 Hz  40 to 18,000 Hz 

Better than 60dB 

Less than 2% 

Better than 60 dB 

-62.5 dB -63 dB  -51 dB 

20 to 20,000 Hz 

20 to 20,000 Hz 

-57 dB 

1.856 1A%  22% 1.4% 

-66 dB -61 dB -62 dB 

Better than 35 dB 

Better than 60 dB 

Not quoted 

Not quoted 

Not quoted Not quoted 

N3t quoted Not quoted 

Not quoted 

Not quoted 

Except — 

WARRANTY! 

12 months labor 

2 years parts 

Melbourne — phone 811-730 

Brisbane — phone 440-171 

Adelaide — phone 741- 162 

What More can we say.... 

Distributed in Australia by:— 

Nakamichi 
229 Castlereagh Street, Sydney 
Phone — 616-903 — 616-904 

Sales 
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AUSTRALIA'S LARGEST MAIL ORDER SECTION 

Ask for our quotation to send equipment anywnere in Australia at our competitive prices. 

All new equipment with full mar ufacturers guarantees that we can back up ourielves. 

Want a lead to suit your set to match that accessory? Want any type of plug? Also, 
complete stocks of spare parts for National, Nivico, Teac, Jorgen, ESS, Marantz, and 
many others. Largest range of equivalent parts to suit those hard-to-get spare parts for 
rare models. 

MEL SYSTEMS PT? LTD 
639 Pacific Highway, Chatswood Phone 412 4377 



MEL SYSTEMS PTY LTD 

No where in Australia have you the choice to buy everything you want without being 
forced to buy the particular brand the shop soecializes in and at the best prices. 
Come and Compare all the brands to chose what really is the best. 

REASONS FOR BUYING FROM AUTEL 

• top quality equipment at competitive prices o free delivery and connections in Sydney 
metropolitan area •  Full installation for complete 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 • 



The Acid Test. 

"Hey! 
Ward() out! 
Ilia tucks right 
overinto-th red!" 

I'm using a 
MEMOREX 
Cassette' 

MEMOREX 
THE UNDISTORTER! 

For the very first time you can 
forget about overload distortion 
when you record. Just use 
"Memorex' the Undistorter. 
No hiss, no distortion, no hassle, 
just beautiful clean clear sound. 
And Memorex costs only cents 
more than the cheapies. 
You'll never know how good 
your recorder is until you try 
'Memorex' tape. 

MEMOREX 90 

O *l 
N E W 
MR X 2 OXIDE 

f 'debt, to •nSuP.' "'  ertargY 
10111001S* 0‘4 4,esto, 

IAN • OPIIII ° 

jercnia Industries P TY LTD. 
/ 266 Hay Street, Sublaco, Western Australia 6008. 

OLC  BRI;BANE AGENCIES 

Audio Certr•. 

72 Wickha m Street 

Forituce Valley. G-D. 4006. 

N.S. W. LINEAR SOUND P L 

639 Pacific Highway. 

Chatswood. N.S. W 2067 

A C.T  HO MECRAFTS 

Petrie Street. 

Canberra, A.C.T. 2600. 

S A HILLS ELECTRONICS P L 

7 Ackland Street. 

Edwardatown. S.A. 5039. 

Audio c asc-ette 

90 snirtites 

VIC. B.J.D. EACTRONICS 

202 Pe ham Street. 

CIIIIt0e, VIC. 3053 

Ico n c 



e---Douglas•hiti-Th 
sounds exciting 

AKAI GXC 46-D 
HI-Fl cassette stereo tape deck 
Styled right, performs superbly. With the inclusion of the famous GX Head 
focused-field recording system and two other tap systems, Dolby Noise 
Reduction and Akai Automatic Distortion Reduction systems, the sound of 
this brand new cassette machine belies the notion that natural clear sound 
reproduction can only be achieved with an open reel unit. Check the features 
and then listen. Amazing Hi-Fi response: 30-18,000Hz at 58dB SIN (with 
Dolby). You'll be glad you did. 

*POST YOUR CHEQUE OR ORDER TODAY! 

161111M1 

New Tariff Reduction Brings 
New Lower Price 
NOW ONLY 

las-hifi 

255 

185-191 BOURKE STREET, MELBOURNE — PHONE 63-9321 
883 WELLINGTON STREET, PERTH — PHONE 22-5177 

Complete range of fabulous Memorex tapes and Jensen Hi-Fi speakers PC3 



LIGHT YEA 
Threadbare though the word "revolution" 
has become. the ESS amt 1 loudspeaker 
marks a revolution in high fidelity 
reproduction through its incorporation of the 
Heil Air Motion Transformer, developed and 
perfected by Dr Oskar Heil. of Heil 
Scientific Laboratories, Inc.. over the last 
four and one half years This exciting new 
device gives the ESS amt 1 the first 
authentically new approach to sound 
generation in fifty years 
By utilizing the Heil Air Motion Transformer 
the ESS amt 1 breaks completely with sound 
generating principles that stretch back. 
unchanged. to the earliest acoustic 
phonographs From turn-of-the-century 
"talking machines" through today's most 
sophisticated component systems. the air 
pressures you hear as sound have been 
created by the direct push of a diaphragm 
surface moving forward and backward to 
get air motion As the diaphragm surface 
works directly against the air its movement 
must be as great. and as rapid, as the 
required air movement —and this holds true 
for cones, electrostatic panels piezoelectric 
crystals. traveling wave transducers and 
even ionized air devices that have an 
ionized cloud moving "forward and 
backward" just like a paper cone 

The Heil Air Motion Transformer, used as the 
mid and high frequency reproducer in the 
ESS amt 1. departs dramatically from this 
traditional concept of sound reproduction 
By squeezing air instead of pushing it. it 
effectively creates fives times more air 
movement than the direct push of an 
equivalent flat surface and accelerates 
transducer design light years ahead. The 
Heil Air Motion Transformer has no "piston" 
surface, no voice coil, no elastic suspension 
devices, no significant mass. no "forward-
backward" motion, no resonances, and is so 
light and simple that it carries a lifetime 
warranty 
Instead of trying to displace air molecules 
with the forward-backward motion of a flat 
or cone surface. the Heil Air Motion 
Transformer harnesses the power-purchase 
of a pneumatic "lever" and by applying 
small squeezing forces over a large surface 
area produces air movements five times 
greater than an equivalent "pushing" piston 
surface And whereas the energy applied to 
a piston driver is used to push a cone that 
pushes the air. the Heil Air Motion 
Transformer squeezes air directly As a 

The Heil Air Motion Transformer— 

The loudspeaker of the future. 

reS Uit Ot this greater more direct and near 
massless transfer of energy. the Heil Air 
Motion Transformer approaches 
instantaneous acceleration for flawless 
transients, has no "cone breakup" to create 
coloration, and shows distortion figures as 
fine as modern electronics to recreate the 
sharpest of images. the cleanest of attacks 
and the highest harmonics with a clarity 
and immediacy never before experienced 

To form a picture of the completely new 
technique by which the Heil Air Motion 
Transformer generates sound, imagine 
trying to set a cherry pit. a Low mass object 
(air). into motion with a high mass object, 
the flat of your hand (cone and voice coil) 

This is obviously a technique 
of low effectiveness 
because the great mass 
of your arm and hand 

relative to the small 

mass of the cherry pit prevents rapid 
movement and results in a poor transfer of 
kinetic energy from your arm to the cherry 
pit Result the pit can never move faster 
than your hand pushes it Moreover. when 
trying to accelerate your hand rapidly and 
stop it suddenly. the great inertial force 
created by the mass of your arm results in 
sluggish starts and overhanging stops All 
the dynamic drama of music is removed. 

And yet for all its shortcomings. this is the 
way sound has been reproduced since the 
acoustic phonograph Now imagine placing 
tne cherry pit between your fingers and 

squeezing The result high effectiveness in 
the trabsfer of kinetic energy from your 
finger to the cherry pit great movement of 

the cherry pit with a 
small but powerfully 
effective lever-like 
movement of only the 

tips of your fingers 

This analogy describes the ESS Heil Air 
Motion Transformer's principle Sound is 
squeezed into the air instead of pushed 
toward it A light small surface only 5 mil 
thick and made of a recently perfected 
plastic having enormously high internal 
molecular damping is formed into multiple 
interfacing cavities The volume of these 
cavities alters in response to electro-
magnetic forces generated by a uniformly 
distributed conduction cortex and projects 
sound outward with an almost perfect 
transfer of kinetic energy .The entire moving 
system is only two inches by five'inches 
and its mass is effectively equivalent to only 
three-quarters of a linear inch of air across 
its surface—by contrast a conventional 
cone mechanism is effectively equivalent to 

one to three feet of air This permits the 
moving system to react exactly with the 
imput signal and results in an incredibly 
accurate conversiop to sound waves, a 
conversion realized by the listener as vastly 
superior definition. clarity and spatial 
proportionality Music is reproduced to 
scale with a distinctiveness to each 
individual timbre that marks the difference 
between merely satisfactory reproduction 
and sound as clear as light. 

The ESS amt 1 combines the amazing Heil 
Air Motion Transformer with a newly 
developed ten inch woofer which has an 
oversize, deep-drawn frame assembly and a 
powerful magnet to permit exceptional 
excursions at the highest possible 
acceleration. The woofer is critically 
designed for clean, impactful low frequency 
response and exciting transient capabilities 
that precisely complement the open 
articulation of the Heil Air Motion 
Transformer. The ESS amt 1 triumphs over 
time and space by recreating in all its past. 
distant grandeur, every nuance of the 
original performance Nothing we say. or 
can say, will adequately prepare you for the 
ESS amt l's incredible new aural freedom. 
clean. clear and airy as light 
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RS AHEAD 
There are now two models available in 
the revolutionary new Heil Air Motion 
transformer speaker systems. 

The AMT 1 at $628 per pair, and the 
AMT 3 at $898. See and hear them at: 

N.S. W. 

AUTEL SYSTE MS PTY LTD., 
Sydney, Phone: 412 4377 
CONVOY TECHNOCENTR E. 
Sydney, Phone: 357 2444 
INSTROL HI-Fl CENTRE 
Sydney, Phone: 29 4258 
KENT HI-Fl PTY LTD., 
Sydney, Phone: 29 2743, 29 6973 

A.C.T. 
DURATONE HI-FI 
Canberra, Phone: 82 1 388 

VIC. 
DOUGLAS TRADING 
Melbourne, Phone: 63 9321 
INSTROL HI-Fl (VIC.) PTY LTD., 
Melbourne, Phone: 67 5831 
SOUTHERN SOUND PTV LTD., 
Moorabbin, Phone: 97 7245 
La Trobe Street, Phone: 67 7869 

OLD. 
STEREO SUPPLIES. 
Brisbane, Phone: 21 3623 

S.A. 
SOUND SPECTR U M 
Adelaide, Phone: 223 2181 

WA. 
ALBE RTS HI-FI CENTRE PTY LTD., 
Perth, Phone: 21 9902, 21 5004 
DOUGLAS TRADING 
Perth phone: 22 5177 
LESLIE LEONAR D HI-Fl 
Perth,Phone: 22 3243 
PERTH HI-Fl CENTRE 
Perth, Phone: 22 4409 

TAS. 
BEL CANTO AUDIO 
Hobart, Phone: 34 2008 

11 :1 3 0 0MADE IN U.S.A. 

or contact 

ESS Inc., El, c/o 220 West St., Crows Nest, 
N.S.W. 2065 Phone 922 3423 

Heil Air Motion Transfor mer is the registered 

trade mark  for  ESS  loudspeaker  syste ms 
incorporating design principles invented by 
Dr. Oskar Heil and licensed exclusively to 
ESS Inc. 
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WHAT MAKES THIS 
A GETTER SWITCH? 

I f 

C & K Components 
(USA) produce the 
widest possible variety 
of switch combinations 
. .. better switches to 
meet every require-
ment. 
Plessey offers yet 
another switch from 
the C & K range... 
the ILLUMINATED 

1 The switch clamp of 
1/4 hard temper 
stainless steel resists 
up to 8 lbs. pressure 
required to dislodge 
switch through 
mounting panel. This 
switch offers more 
than twice the rigidity 
of other brands. 

2 Cradle supports are 
designed to give 
positive cradle 
alignment at all 
segments of 
actuation. This 
ensures a consistent, 
crisp "switch feel", 
a contributing factor to 
the broad popularity of 
this switch in the USA. 

3 C & K switches are 
superior through the 
use of scientifically 
selected materials 
and analysis of 
engineering design 
failures in competing 
brands. The case 
assembly of this 
switch is of glass 
reinforced Diallyl 
Phthalate (DAP) .. 
the finest material 
available for the 
purpose. 

ROCKER in SPDT and 
DPDT versions which 
accommodate the 
popular L.E.S. T 11/2 
and T 1 :14 bulbs. These 
switches are front 
relampable without 
special tools and are 
panel mounted simply 
by snap fitting into a 
.750" square hole. 

Snap-off actuator/ 
lenses are currently 
available in red, 
yellow, green, amber 
and white. 
Now, just what makes 
this a better switch?... 

PLESSEY 0 
Plessey Australia Pty  MELB. Zephyr 
Limited  Products Pty. Ltd. 
Components Division  56 7231. 
Box 2 PO Villawood NSW  ADEL. K. D. Fisher & 
2163 Telephone 72 0133  Co. 223 6294. 
Telex 20384 

4 Fine tolerance 
control of cradle 
trunnion support post 
mouldings ensures 
accurate fulcrum 
contact sweep. The 
design offers total 
circuit option of the 
range ... a real plus 
point when compared 
to other brands. 

5 Durable contact 
follower has been life 
tested to some 
255,000 cycles —far 
in excess of the 
advertised 100,000 
cycles. This follower 
is screw machine cut 
Teflon, a unique 
feature making this 
switch far superior to 
other brands 
employing moulded 
phenolic or thermoset 
plastic contact 
followers. 

6 No inbuilt lubricant 
—High-lubricity 
contact follower 
eliminates the need for 
"dirt-attracting" 
lubricant on fulcrum 
contacts. 

PERTH H. J. McQuillan 
Pty. Ltd. 68 7111. 
N.Z. Henderson (N.Z.) 
6 4189 

AC107 
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• •  - 
Recommended 
retail price 

$220 

Circuitry designed and de‘,eloped exclusively for Timbre by Allen Wright. 

Specifications 
The Timbre A40 amplifier has been designed using 
descrete operational amplifiers to give loin diEtortion, 
flat frequency response and easily controlled gain. 

The tone controls are of the Baxandall tyae with the 
frequency determining elements in the feec ba:k loop. 

The power amplifier is a fully complementary output 
design using current drive to all stages aftar the basic two 
transistor gain section. This is achieved ty Lse of a 
cunent source load for the class A driver transistor and 
boot strapped load into this class A driver. ThE class B 
output transistors run without standing cLaTert giving 
vary good therrial stability. 

Attention has been paid to stability into reactive loads 
and, together with the very low diEtorion figures 
obtained gives a sound quality of exceptioral s:andard. 

KiTsets Aust 
DEE WHY 
21 Oaks Ave., 
Dee Why. 2099 
Ph 982-7500 

Allied Hi-Fi 
331 Princes 1-1.wa 
St. Peters. 2049. 

SYDNEY 
400 Kent St., 
Sydney. 2000 
Pb: 29-1005 

Power Output 
R.M.S. 

Frequency lespor se 

Total Harmonic D storticrc— 

Intermodul rtior Cistirti M C — 

Hum & Noise:— 

Sensitivity:— 

Scratch Fiher:— 

T one Controls:— 

P.C.. Box 91, St. Leonards. Phone 945493 

40 watts per channel iritc ar 
8 ohm loed both chanaeli d-iven. 

20 Hz to 20 kHz ±1 d3. 

Better then .1% (20 Hz to 2) kHz) 

Better then .1% 

Phono 65dB. Tape E0 dB. 
Tuner 80 dB. Aux 80 dB. 

Phono 3 mV. Tuner 200m ,I. 
Aux. 1 2C OmV. Aux 2 500mV 

6 dB at 12 kHz. 12 dB at 2t kHz 

Treble -±" 5 dB at 10 kHz. 
Bass ±15 dB at 100 Hz. 

330 Pacific H'way  Cnr — ownsand Si 33tanySts., 
Crows Nest. 2065.  Phill p. AC— . 2E0E. 

BRISBANE 
93 St.  Ter., 
Fartituce Valley. 41306 
Ph:  -13.:-.91 

MELBOLRNE 
271 Bricke Rc. 
Rich man:. 3t2" 
Ph: 42-4E31 

ADELAIDE 
50 G -enfell St., 
Adel fide. 5000 
Ph: F7-5505 

PERTH 
557 Well,ng on St., 
Pertr. 3000 
Ph: 21 304 

The Timbre A40 cairies a two year warranty on all parts and labour. 
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MORE ENERGY 

A revolutionary new battery for 
powering heart pacemakers has been 
developed by this team of scientists at 
the General Electric Research and 
Development Center, Schenectady, N.Y. 
With three times the energy and two-
and-a-half times more voltage of con-
ventional pacemaker batteries, the new 
battery is expected to last as long as the 
ten-year life now predicted for nuclear 
power sources. Moreover, pacemakers 
powered by the GE battery are expected 
to sell at a fraction of the cost of nuclear 
pacemakers (now estimated to be 
US$4,800). Dr. Stephan P. Mitoff, 
Robert R. Dubin, and Dr. Fritz G. Will 
(left to right) compare a pacemaker 
containing the new battery with a 
conventional pacemaker (left). The 
latter contains six mercury-zinc cells 
(shown) that have to be replaced every 
24 to 28 months. The new chemical 
batteries are now being tested by GE's 
Medical Systems Business Division at 
Milwaukee, Wisconsin. Human implants 
are scheduled within two years. 

AUSTRALIA WINS BIG COLOUR 
TV ORDER 
The South African Broadcasting 
Corporation has ordered more than 
$100,000 of colour television equip-
ment from Philips Vision & Sound, 
Oakleigh, Victoria. 
The equipment comprises 14 colour 
television relay (re-broadcast) 

6.66 
6.0. 

6666  0000 

receivers and seven television trans-
mitter test demodulators for use 
throughout the S.A.B.C. network. 
It is the first major export order the 
Division has received for this type of 
locally-designed and built colour 
television equipment. Mr. Paul Long, 
marketing manager of Philips Vision 
and Sound, said that the order was 
awarded only after the South African 
Broadcasting Corporation had evaluated 
competitive equipment from European 
manufacturers. 

SOUND PATTERNS FOR READING 
A new reader for the blind, called 
"Stereotoner", translates printed letters 
from books, magazines or newspapers 
into stereophonic sound patterns which 
the user learns to recognise. 
The blind person moves a hand-held 
150 mm probe over the pages. Photo-
cells inside the probe respond to colour 
contrast between print and background 
and change the images to sound patterns. 
These are reproduced on earphones 
connected to the probe through the 
main unit worn on a strap around the 
neck. 
Powered by a rechargeable battery, the 
Stereotoner allows blind persons to read 
material ranging from small to headline-
size type at speeds up to 60 words a 
minute (with some practice). 
The manufacturer, Mauch Laboratories, 
Inc., Dayton, Ohio, also developed the 
"Optacon" which was selected as one of 
the 100 winning products in.1972 for its 
ability to convert printed materials to 
braille characters recognisable by a blind 
person by touch. 

BIG NUMBERS 
Two or so years ago the US Unicon 
company announced production of a 
trillion-bit laser memory. This extra-
ordinary device operated by burning 
tiny holes in a thin metal film. At 
SUS1.7 million it was something of a 
bargain but nobody seemed to need 
that many bits. 
A smaller version of this device has 
now been announced by Precision Instr-
ument Co. (Santa Clara.). The new 
device is available with capacities as 
low' as 200 megabytes. Prices begin at 
USS400,000. 

PRESSURE SENSITIVE 
ELASTOMER 
A new variably conductive elastomer 
has been developed by Dynacon 
Industries (117, Fort Lee Rd, Leonia, 
N.J. USA). 
The material's resistance varies 
linearly with pressure over a range 
sufficiently wide to enable it to be 
used for many sensor applications. 
Cast in sheets of treated metal 
particles suspended in rubber or plastic, 
the material has an intermediary semi-
conducting zone which is claimed to 
conduct under pressure only along 
the direction in which the pressure 
is applied. 
The metal particles do not need to be 
in contact for conduction to take 
place, stress the manufacturers. Resist-
ance range is very wide — varying from 
10, megohms down to less than one ohm. 
Like many formulations, Dynaco is a 

discovery currently in search of a use 
and because of this it is being marketed 
in sample-kit form. 
Possible future uses include pressure, 
torque and tension sensors, weighing 
and levelling devices, strain gauges — 
even say Dynacon as a pressure 
sensitive hand for robots. 

U.S./SOVIETS USE SATELLITES 
FOR SEA STUDIES 
Scientists from the United States and 
the Soviet Union, participating in a 
joint symposium on the Bering Sea, have 
found that satellite data can be used 
for the accurate assessment of sea 
surface and related atmospheric 
conditions. 
The symposium was held in 
Leningrad May 12-17 to report final 
results from the joint U.S./USSR 
Bering Sea Experiment on Microwave 
Sensing of Atmospheric and 
Oceanographic Characterist ics. 
Research aircraft provided by NASA 
and the Soviet Academy of Sciences 
obtained data for the study during 
February and March 1973, working 
with a U.S. ice breaker and a Soviet 
oceanographic research ship to study 
Bering Sea ice cover, surface state, and 
zones of precipitation. 
Two research groups independently 
surveyed the sea surface under identical 
atmospheric conditions using microwave 
radiometry techniques, with comparison 
data provided by the research ships 
sailing below. The findings of the  • 
two teams were in general agreement, 
permitting a high degree of confidence 
in the data collected and in the 
subsequent interpretation. 
The study offered convincing proof 
that scientists can use microwave 
measurements from satellites to asses 
sea ice distribution, motion, and stress, 
and that multi-spectral observations can 
permit scientists to determine the 
content of liquid water and water 
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vapor in the atmosphere above the 
sea surface. 
The same technique, the scientists 
agreed, could also be used to determine 
wind speeds above the ocean surface. 
A complete report of the Bering Sea 
findings will be made public following 
a review by NASA and the Soviet 
Academy of Sciences. 

KONKEY BUSINESS 
Nothing to do with electronics, but we 
couldn't resist passing on this story from 
a recent 'New Scientist'. 
Apparently in an effort to stabilise the 
diet of a large anthropoid ape, London 

Zoo authorities put up a large sign out-
side the cage asking that visitors 'DO 
NOT FEED THE ORANG — OUTANG' 
Dramatically illustrating the relative 
insignificance of human endeavour the 
anthropoid promptly ate the sign. 

TEXAS WIN BASIC 
CALCULATOR PATENT 
The USA's Texas Instrument company 
have just been granted a basic patent 
for a 'miniature electronic 
calculator'. 
The patent (3.819.921) was first 
applied for in Sept 1967 and relates 
to personal-sized battery-powered 
calculators which have their main 
circuitry in a single LSI (large scale 
integrated) chip. 
As most small calculators are now 
built this way, Texas' basic patent 
could well have far-reaching 
implications for other 
manufacturers. 
The announcement has caught 
Texas' competitors completely by 
surprise. Texas say that now the 
patent has been granted they intend 
to inforce it by granting licencing 
arrangements to other manufacturers. 
Industry observers feel that Texas 
may well be able to enforce their 
patent protection and that 
retroactive agreements may in fact 
have to set up. 

RFI WRECKS ICS 
Catastrophic failure of many semi-
conductors can be caused by radio inter-
ference at levels very much less than 
previously believed. 
Logic state changes have been caused 
in 7400 series NAND gates at absorbed 
rfi levels as low as 10 milliwatts. And 
output changes of several volts have been 
caused in 741 op-amps at levels of less 
than 10 microwatts. 
Whilst catastrophic failure is less rare, it 
has been induced in op-amps and logic 
modules with half-millisecond bursts of 
rfi of less than 100 watts. 
These instances are among many others 
quoted by the US Naval Weapons Labo-
ratory in a paper presented to the recent 
IEEE International Symposium on 
Electro- magnetic Compatibility (July 
1974). 

Seems we may have to watch those 
Triac light dimmers even more closely! 

SINGLE ANTENNA RADAR GIVES 
HEIGHT PLUS RANGE 
Most radar systems derive range and 
altitude data by using separate antenna 
and associated electronics for each 
parameter. 
Another technique is to 'stack-up 
beams', effectively creating one large 
antenna from a multiplicity of small 
ones. 
Now a new technique has been devel-
oped in the UK by Plessey Radar. The 
system obtains height information by 
transmitting a pencil beam which has a 
'squint' in the vertical plane. The angle 
of this 'squint' is proportional to 
transmitted frequency. 

Thus intercepted targets return echoes 
at frequencies that are directly to 
target elevation. 

eabiwis teil DELUXE 
ACCURATE 
COIL 
WINDER 
$17.95 
Post & Pack $1 

This  Easy-to-use  machine  winds  honeyco mb,  spidervveb  and 
solenoid  coils  of  various  widths and  dia meters —  equal  in 
appearance to a factory job. Also suitable for winding chokes, 
transfor mers and filter inductors. Indicator counts nu mber of 
turns  on  coil.  The  COIL MASTER  is  suitable  for  both 
experi mental  and  practical  work.  Supplied  with  accessories 
including  wood  spools,  metal  pegholders  and  extension  for 
making long solenoid coils. Instructions included. 

SEND  REMITTANCE  WI TH  ORDER  FOR  IMMEDIATE 
DELIVERY  ANYWHERE  TO  THE SOLE AUSTRALIAN 
AGENTS. 

LAFAYETTE ELECTRONICS 7/41cH171V2S.P.F;o5nTe 9T:6130°16 
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The AR-6 speaker system from Acoustic Research. 

The least expensive speaker sold by AR (the 
AR-4x at $249)is also the most widely sold of all high-
fidelity speakers, because it has provided maximum 
performance per dollar of cost. The new AR-6 offers 
significantly better performance for $299 It adds 
one-third octave of low distortion bass, and also 
provides superior dispersion and more uniform energy 
output at high frequencies. The seven inch depth of the 
AR-6 adapts it ideally to shelf placement, or it may be 
mounted directly on a wall with the fittings supplied 
with each speaker system. 
Stereo Review says ... 

"All in all, the AR-6 acquitted itself very well in our 
tests. It was not quite the equal of the much more 
expensive AR models, whose sound it nevertheless 
resembles to an amazing degree, but on the other hand 
it out-performed a number of considerably larger and 
far more expensive systems we have tested in the same 
way. Incidentally, the AR-6 shares the AR characteristic 
of not delivering any bass output unless the programme 
material -calls for it. If at first hearing it seems to sound 
"thin" (because it lacks false bass resonances), play 
something with real bass content and convince 
yourself otherwise. We don't know of many speakers 
with as good a balance in overall response, and nothing 
in its size or price class has as good a bass end." 
High Fidelity says... 

"Another great bookshelf speaker from AR ... a 
really terrific performer. The AR-6 has a clean, 
uncoloured, well-balanced response that delivers some 
of the most natural musical sound yet heard from 
anything in its size/price class, and which indeed rivals 
that heard from speakers costing significantly more... 

The response curves taken at CBS Labs tell a 
good part of the story. Note that across the largest 
portion of the audio spectrum and especially through 
the midrange the AR-6 responds almost like an 
amplifier... 

Directional effects through the treble region, as 
evidenced by the average of 2dB that separates the 
three response curves, are actually less pronounced 
than we've seen in some costlier systems. Tests made of 
the effect of the tweeter level control show that it can 
vary the response from completely minus the tweeter to 
a steady increase in tweeter output of about 2 dB across 
its range. The design in this particular area is just 
about perfect ... Pulse tests indicate virtually no 
ringing; in fact the AR-6 seems better than average in 
this regard too. 

... a pair of AR-6s would be an excellent choice." 
The workmanship and performance in normal use 

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

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

AK 
AUSTRALIAN DISTRIBUTORS 

WEDDERSPOON 
W. C. WEDDERSPOON PTY LTD 

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

Showroom demonstration by appointment 

Acoustic Research Inc. 
Massachusetts, U.S.A. 

SPECIAL OFFER: 
AR De monstration Record "The Sound of Musical 
Instru ments" 
Only $5.95. Write to W. C. Wedderspoon Pty Ltd 
P.O. Box 21, Greenacre, 2190 

• Recom mended Retail Price 
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BUBBLE MEMORIES 
Japan's Ministry of International 
Trade and Industry are subsidizing 
a number of Japanese companies in 
their quest to produce bubble 
memories. 
Hitachi have developed a 17 k 
memory on a 6.5 by 4.4 mm chip and 
NEC-Tohoku Metals have produced 
a 2400 bit chip. 
Ultimate aim of the project is to 
produce a chip suitable for a mass 
filing system with 10 megabit 
capacity and 0.1 ms access time. To 
do this successfully chip size will 
need to be about 100 000 bits. 

DO UBLE-SIDEBAND 
DMINISHED-CARRIER 
TRANSMISSION 
With the increasing use of the v.h.f. 
bands for land-mobile radio, every idea 
must be tried to economise on channel 
spacing and to reduce interference. 
Research workers at Bath University 
(School of Electrical Engineering 
University of Bath, Claverton Down, 
Butt, England) consider that double-
sideband diminished-carrier (dsbcd) 
transmitters will help. They have 
justified their claims in papers 
published recently in the Proceedings 
of the Institution of Electrical 
Engineers. 
The design of a dsbdc mobile 
transmitter poses problems. Old 
designs either applied the modulation 
at a low power level and used a linear 
amplifier, or applied screen modulation 
to tetrode valves in a push-pull final 
amplifier. These methods are 
inefficient or power hungry, and do 
not suit modern mobile applications, 
in which semiconductor components 
are usually used. The new approach used 
at Bath University is to combine low-
power-level angle (phase) modulation 
with high-level amplitude modulation 
b) generate the required dsb signal. 
The transmitter built on this 
principle operates in the 82 — 103 MHz 
band and delivers 15 W pep when 
operated from 12 V and 38 W pep when 
the supply voltage is increased to 18 V. 
The microphone signal is amplified and 
then 'clipped' to increase the average 
speech power, and the bandwidth of 
the audio signal is restricted to 3 kHz. 
The phase modulation is produced by 
applying the audio signal to a zero-
crossing detector, and the amplitude 
modulation is generated by full-wave 

rectification of the amplified audio 
signal. 
The rf section of the transmitter is 
fairly conventional, with the addition 
of a balanced modulator used to phase-
switch the carrier. 
The output stage of the transmitter 
presents 35 dB of attenuation to the 

phase-modulated carrier — and 
angle-modulating functions is main-
tained at approximately 0.5°. 

The design approach could be 
extended to transmitters of higher power • 
ratings. With dsbdc the low average 
dissipation reduces heat-sink problems, 
making possible very compact designs. 

THE GOOD OIL? 
Advertising  creeps  in 
everywhere! Try this one on 
your pocket calculator. 
426 46407 divided by 3, then 
multiplied by 5. 
Now turn the calculator upside 
down! 

SIMPLE PULSE MONITOR 
A 'Pulse Watch' strapped to a patient's 
finger, monitors his pulse rate and reports 
the findings on a meter and with sound 
and a flashing light. 
The Pulse Watch, (Model PW-404), manu-
factured by the Whittaker Corp, Waltham, 
Massachusetts, accurately measures a 
patient's pulse rate by optically sensing 
blood flowing in and out of a finger tip. 
Earlier systems required fastening 
electrodes to a patient with paste, 
restricting his movements. 
The Pulse Watch is easily attached to a 
finger with a strap. The patient is free to 
move with the battery-driven device. 
Because a continuous reading can be 
obtained rapidly, the device is useful in 
hospital emergency rooms and to monitor 
changing rates during physical fitness 
orocirammes. 

FOG METER 
The ability of a driver to see in fog 
depends upon background light level 
as well as fog density. 
Consequently both parameters must 
be checked in any fog monitoring 
system. 
Instrumentation that does just that 
has been developed in the UK by 
Plessey Radar under contract to the 
Home Office Poiice Scientific 
Development Branch. 

VACANCY 
JOURNALIST 

Electronics Today International carries a 
considerable amount of audio and hi-fl 
material. Apart from Eli we also -now 
publish two other journals in the audio 
field. These are the specialised trade paper 
'Audio Trader', and our new hi-fi monthly 
'Hi-Fi Review'. 
We currently seek a journalist with a 

good knowledge of audio and hi-fl to work 
on these publications. 
Applicants should preferably be trained 

journalists but applications will also be 
considered  from  hi-fi  enthusiasts with 
proven writing ability. 
Applications, which will be treated in 

strict confidence, should be addressed in 
writing to: — 

Collyn Rivers, Editorial Director, 
Electronics Group, 
Modern Magazines (Holdings) Ltd., 
15 Boundary St., 
Rushcutters Bay, NSW. 
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30S W Model 
Loudspeakers for the most 
discriminating listener... 

Every pair of DM 2A's are matched in pairs for 
optimum linearity in the average living room and each 
speaker is supplied with its own individual pengraph. 

The comparison of live against reproduced speech has 
long been accepted as a stringent test of loudspeaker 
performance.  Even with discerning ears of the 
Technical  Audio  press confirmed at a special 
demonstration recently held in the U.K., that the DM 
2A passes this ultimate test. 

B & W's advanced research into acoustic line rear 
loading plus the use of sophisticated techniques and 
materials has resulted in a monitor which satisfies 
both the professional and the critical home listener — 
while employing an enclosure of just 251/2 in x 14 in 
square. 

Visit your nearest DM 2A retailer and ask for a 
demonstration of the DM 2A and other quality 
speakers in the DM range. 

Sole Agents 
CONVOY INTERNATIONAL 
Pty. Ltd. Cnr Plunkett & 
Maclean Streets, 
Woo lloomooloo, 
2011 

Stock ists 
SYDNEY - U.R.D. Arrow Electronics Convoy Technocentre 
ADELAIDE - Sound Spectrum  PE RTH - Arena Distributors. 
VICTORIA - Beland Electronics Melbourne, R.G. Appliances Geelong 

Trade Enquiries K.A. Kaires 
BRISBANE - Brisbane Agencies 

M 2A 

The only monitor speaker that is 
•  supplied with its own pengraph 

as a guarantee of performance. 

. • ... , , 
1 

Cg j Intonational Pty.ltd. 
1 Dowlmg St., Woolloomooloo 2011 Phone 358 2088 

B & W 



IRON HORSE 
This small railway locomotive was 
built solely from ferrite cores by an 
ambitious model maker. Siemens man-
ufactures several thousand different 
types of these components from 
magnetic materials containing iron 
(Siferrit). They are used for chokes, 
coils.and transformers in practically 
all fields of electrical engineering and 
electronics. The pot cores used for the 
locomotive wheels, for example, are 
available with diameters of 3 mm to 
80 mm. 

NEW AM BROADCASTING 
FORMAT 
Increasing mutual interference be-
tween AM broadcasting stations on 
medium and long waves is depreciating 
their main advantage — that of long-
range reception. Even after the wave-
plan conference planned for 1974/75, 
no great improvement can be expected 
in receiving conditions with double: 
sideband (DSB) amplitude modulation 
— the oldest method of radio broad-
casting. Moreover, hopes for the single-
sideband system (SSB) faded after the 
1972 session of the European Broad-
casting Union in Brussels. 
Consequently, the independent 
sideband (ISB) system suggested by 
the Hamburg Institute for Radio 
Engineering has the best chance of 
success because it offers the same 
advantages as the SSB system with 
regard to bandwidth utilization, fading 
and interference. It could also be 
introduced without international 
agreement. Furthermore, the number 
of programme channels is doubled for 
the same number of transmitters. 
ISB programmes cannot be received 
however, with present-day radio 
receivers. For this reason Siemens, on 
the basis of fundamental system 
studies and experiments, has developed 
two new module design concepts 
which involve compatibility of 
component technology and circuit 
design. 
ISB programs require special 
receivers which isolate the two 
sidebands by at least 40 dB in the main 
range of audibility between 150 and 
4000 Hz. A compression of the 
dynamic range of 30 dB is considered 
appropriate at the sending end. The 
two suggestions made by Siemens for 
an ISB receiver differ basically only in 
the method used for supressing the 
unwanted sideband. One method 
utilizes a thin-film 90° phase shifter 

(0.1% tolerance), operating in the range 
from 150 Hz to 4 kHz in one type of 
receiver, and in the range from 150 Hz 
to 2 kHz in the other type. 
Since an ISB receiver is subjected to 
higher overall demands than a 
conventional receiver, there would be 
nothing to prevent the reception of 
SSB and DSB signals. Considerably 
improved DSB reception would at 
once be obtained owing to the 
possibility of selecting the side-band 
with less interfernece. This and a 
number of other features would 
induce an increasing number of 
listeners to make greater use of the 
short, medium and long-wave bands 
again. Also, the growth in the number 
of listeners might persuade broadcasting 
companies to offer additional 
programmes on AM, which would 
undoubtedly benefit the introduction 
of an ISB system. 
For further information contact 
Siemens Industries Limited, 
Melbourne, Sydney, Brisbane, Perth, 
Newcastle and Wollongong. 

, PATIENT MONITOR DEVELOPED 
FROM NASA TECHNOLOGY 
Remote medical monitoring 
techniques developed primarily for 
manned space f ight and the 
technical know-how of a NASA 
Biomedical Applications Team have 
led to the development of a new, 
portable device able to monitor 
continuously the vital signs of 
high-risk patients in small hospitals, 
nursing homes or rehabilitation 
centres. 
Now available commercially, the 
1.8-kilogram device, called Vitasign 
Attendant Monitor, is designed to 
operate from existing patient call 
systems and conventional 
electrical outlets. 
The device m3kes available at 

moderate cost the continuous 
patient monitoring techniques 
previously found only in the 
intensive care limits of large 
hospitals. 
To operate the device, three 
electrodes are placed on the 
patient's chest. These monitor his 
ECG (electrocardiogram) and 
respiration rate. A loss or sudden 
change in the ECG signal or 
changes in the normal respiratory 
cycle automatically switches on an 
alarm light on the unit and 
activates a signal at the central call 
station to alert medical attendants. 
Initial development work on the 
monitor was carried out by the NASA 
Biomedical Application Team at the 
Southwest Research Institute, San 
Antonio, Texas. A prototype was 
built and successfully tested at the 
Caruth Memorial Rehabilitation 
Center in Dallas. 
Drawing on this technology, and 
working closely with the Southwest 
Research Institute, a medical 
instrumentation firm named Modern 
Medical Methods, Inc. (P.O. Box 4824, 
Wonderland Station, San Antonio, 
Texas 78285), designed and built a 
commercial version of the device. 
The Vitasign Attendant Monitor is 
expected to be particularly useful in 
monitoring patients with cardiac 
diseases, muscular dystrophy, 
cerebral palsy, tuberculosis, 
emphysema and cystic fibrosis. 

300 WATT FET'S! 
High-power field-effect transistors . 
have been successfully developed by 
Japan's Yamaha company. 
The devices were originally invented 
by Prof. Jun'ichi Nishizawa of the 
Electronic Telecommunications 
Research Laboratory of Tohuku 
University. 
A prototype audio power amplifier 
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using the new devices has already been 
demonstrated by Yamaha and plans 
are well in hand to produce a produc-
tion version early next year. 
The output stage of the prototype 
unit have high power FET's rated at 
300 watts. Voltage amplification of the 
output FET's is 5, breakdown voltage 
over 200V, and drain current is 10 
amps. 
Some details of the prototype unit 
have been released. The brief 
specifications are — output 150 watts 
per channel into 8 ohms over full 20 
Hz to 20 kHz bandwidth. Total 
harmonic distortion at 100 watts is 
less than 0.01% (at 1 kHz), frequency 
response is 5 Hz to 100 kHz within 
1 dB. 
Amplifiers using power FET's have 
also been produced by Pioneer, Toshiba, 
JVC and Sony, but we understand that 
Yamaha are the only company so far 
to have overcome problems of high 
current dissipation — apart from which 
they appear to hold all the patents. 

DOLBY CRO2 PRE-RECORDED 
CASSETTES 
The Advent Corp. (Cambridge Mass.) 
have just announced that they are 
producing Dolbyized pre-recorded 
chromium dioxide cassette tapes. 
Programme material is from Nonesuch 
Records and also the Connoisseur 
Society's catalogues. 
At the time of closing for press it 
was not known if these cassettes will 
be available in Australia. 

NEW BIG CASSETTE 
As reported in ETI last month, BASF 
are believed to be about to launch a 
new cassette format for high quality 
hi-fi and professional use. 
The cassette, which is about the 
size and shape of a paper back book 
uses %" professional quality tape. 
It now seems that almost certain 
that this system will be commercially 
available early next year. AIWA have 
recently shown a prototype cassette 
recorder designed specifically for this 
new BASF 'Unisette' system. 

REDUCING ACOUSTIC FEEDBACK 
IN PUBLIC ADDRESS SYSTEMS 
Acoustic feedback caused by micro-
phone proximity to public address 
amplifiers and sound gain clashes with 
room frequency resonances, is 
significantly reduced by a frequency 
shift system developed in Britain by 
Millbank Electronics (Bel!brook 
Estate, Ackfield, Sussex) 
Consisting basically of a plug-in power 
board, the device uses integrated 
circuitry and incorporates an upward 
shift of the frequency spectrum by 
5 Hz. It operates over the audio 
wave band from 35 Hz to 20,000 Hz 
and is of modular construction. 
The principle of shifting the 
frequency spectrum during the 
amplification process so that, for 
example 50 Hz becomes 55 Hz, 
means that the sound reinforcement 
'spillage' picked up by the microphone 
differs by a few Hertz from the 
original sound. Thus feedback takes 
place at a much higher reinforcement 
sound output and is determined more 
by the room resonances than by any 
other factor. 

The small frequency shift does not 
affect normal speech and music 
applications and goes some way to 
eliminating the effect of room 
acoustics upon the actual sound being 
reinforced. The manufacturer states 
that by using amplifiers incorporating 
the new system, improvements in the 
effective loudness of a sound 
reinforcement installation can be as 
much as 6 dB. 

NOISE REDUCTION SYSTEM 
FOR RECORDS 
Perhaps the first really serious 
rival to the Dolby Noise Reduction 
system is Dbx Inc's dbx record 
encoding system. 
Whilst Dolby has so far been used 
primarily with cassette tapes, dbx is 
intended for use with gramophone 
recordings. 
Basically dbx is a process of 
recording gramophone discs in such 
a way that the signal is electronically 
compressed by a factor of 2:1. It is 
then expanded by a 1:2 factor on 
playback. The nett effect is to 
reduce noise. Dynamic range is also 
increased. 
The system is very effective and 
dbx-encoded records heard so far 
have quality close to that normally 
only heard on studio master tapes. 
As with four-channel sound, the 
technique will only catch-on if 
record manufacturers are prepared 
to produce dbx-encoded material. 
Present indications are the recording 
industry are at least seriously 
considering the system and 
dbx-encoded demonstration discs 
have been produced by Klavier and 
Creative World. 

, 

YAMAHA ,  
CA  s 41-1000  +  CR-700 

DON'T LOOK AT THIS AMP  THE TRUE PROFESSIONAL 
Most people would buy it 
on looks alone. 

LISTEN 
On comparison to other 
brands in its price range. 

IT WINS. 
Then take its sexy styling 
as 
A BONUS. 

GLEN-DOR 
43 THE CORSO, MANLY 

Ph. 977-2709 — 977 2415 

CLASS "A" 
or 

CLASS "B" 
at 

the flick of a switch 
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THE BEST THINGS IN LIFE ARE ALWAYS 

WORTH WAITING FOR ESPECIALLY AN 

INSTRUMENT FROM 

Demand is GREAT,  but when we manufacture such high quality and back 

it with a fast service facility (should you ever need it) is it a wonder? 

Model bwd 539A is just one of the oscilloscopes in our wide range that colour 

TV engineers consider well worth waiting for. 

MODEL bwd 539A 
DUAL TRACE 
OSCILLOSCOPE 

VERTICAL AMPLIFIERS 
DC  to  12  MHz  —3dB  (both 
channels). (Flat within 5% over the 
entire video band width). 10 mV to 
50 \i/cm in 12 steps. 

TIME BASE — 200 n sec to 2.5 
sec/cm including X 5 magnifier & 5:1 
vernier. 

TRIGGER — 5 Hz to 15 MHz. 1 cm 
defl. int. or 1V p.p ext. Internal from 
either cahnnel. Instant selection of 
line or frame TV trigger at operators' 
discretion. 

PLUS DC to IM Hz —3dB horizontal 
amplifier with 1° phase shift from 
DC to  100 kHz between X & Y 
amplifiers. Z mod inout, 20V p.p. for 
full modulation at normal intensity. 
8 x 10 cm display. 100% solid-state. 
<5% measuring accuracy including 
10% input line voltage change. 

PR ICE 

$375.00 (12 months warranty) 
plus tax if applicable. 

WINNER OF A WARD 
FOR OUTSTANDING 
EXPORT ACHIEVEMENT 

THE MAJORITY OF OUR INSTRUMENTS CARRY A DEFENCE STOCK NO 

B.W.D. ELECTRONICS PTY. LTD. 
Designers and Manufacturers of the finest electronics instrumentation. 
329-333 Burke Road, Ga-diner, Vic. 3146 PH: 25-4425 (3 lines) 
182-186 Blues Point Road, North Sydney N.S.W. 2060 PH: 929-7452 92-6756 
• S.A. 8. N.T. A.J. Fergulon Pty. Ltd. PH: 51-6895 
• W.A. Calms Instrument Services PH: 25-3130 
• QLD. Warburton Frank) (Brisbane) Pty. Ltd. PH: 52-7255 
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PICTURE TTOO  SIGNAL 
TV camera tubes have come a long way since Baird. Here's how they work. 
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WHEN WE USE OUR eyes to look at 
any scene, there are two features in 
particular which the eyes convert into 
signals to pass to the brain. These are 
hue and brightness. 
The hue is what we can describe as 
the colour; the eye not only detects 
this but also the degree of saturation 
of the colour, how pure it is or how 
mixed with white to make a pale 
colour. 
The brightness information is more 
important, for it tells us more about 
the shape of the object, and can 
operate at lower light levels. All this 
information is received by the eye as 
light waves which come in diverging 
paths from any object. 
What happens to the light rays inside 
the eye is of considerable interest, not 
only to specialists in the eye but also 
from  the  point  of  view  of  the 
electronic engineer, since television 
systems operate in ways which must 
match the action of the eye. 
In each case, there has to be an 
imaging system — a lens, which makes 
the diverging light rays from an object 
converge to form an image. That image 
must be formed on some sensitive 
layer which can convert the light 
intensity and hue into electrical signals 
for transmission. 
In the eye, this is done in the retina, 
and the signals are transmitted along 
countless nerves to the brain. 
In a television system, the job of 
converting ;mage to sigrral is done in 
the camera tube, but we cannot have 
countless channels; the information 
must  eventually  end  up  as  one 
electrical signal to be transmitted. It is 
because of this last restriction that the 
camera tube is so unlike the eye in 
detail. 

BREAKING UP THE SIGNAL 
To transmit picture information in 
any way other than as light, involves 
splitting up the picture into pieces. 
There is always more information than 
we can cope with. 
Even light is itself not a continuous 
wave but stops and starts irregularly in 
groups called quanta, but these bits are 
too small for our purposes; we must 
break up the picture into a number of 
bits which we can handle. 
The eye does this by having the 
retinal surface made of sensitive fibres, 
the 'rods and cooes', so that the 
number of rods and cones determines 
the number of bits into which the 
picture  is broken.  Each  sensitive 
portion has a 'wire' (the nerve) linking 
it to the brain, so that an image is 
broken into bits, and the hue and 
brightness information on each bit is 
taken to the brain at the same time. 
As we said earlier, we cannot have a 
separate channel for each piece of 
information, so we cannot transmit all 

the bits of our picture at the same 
time. The only way in which we can 
transmit all the pieces of a picture is 
by transmitting them in sequence: this 
is the process of scanning. 
If the picture is scanned in sequence 
at the transmitter and each piece of 
information  transmitted  as  it is 
scanned, then a similar sequence at the 
receiver  should  reconstruct  the 
picture.  This is the heart of the 
television  system, and a television 
transmitting tube must therefore be 
able to convert an image into an 
electrical signal and then to scan it so 
that only one bit of information at a 
time is transmitted. 

PICTURE TUBE PROBLEMS 
The early mechanical systems of 
television carried out the scanning by 
means  of  perforated  wheels,  but 
totally  electronic television camera 
tubes have now been with us for as 
long as high definition television. 
High  definition  means  that  the 
picture is broken into a large number 
of pieces, so that fairly fine detail can 
be seen, not simply the outline of 
shapes. 
The development of such tubes has 
occupied men of great inventiveness 
and intellect and has resulted in the 
remarkable achievements which we 
take for granted today, but in every 
case the operation of these tubes 
involves a number of compromises in 
order that the system as a whole can 
work. 
For example, the number of bits into 
which the picture can be broken, 
which determines the resolution of the 
picture, is affected by several parts of 
the  whole  television  system.  The 
normally favoured scanning system is 
into lines, and the resolution of the 
picture is affected by the number of 
lines. But we cannot simply decide to 
have more lines so that we may have 
more resolution. The scanning spot of 
the receiver cathode ray tube may be 
too large to show a number of closely 
spaced lines as separate parts, as also 
may  the  scanning  spot  of  the 
transmitting tube.  In addition, the 
greater number of lines means taking 
up more channel width, so that we can 
have  fewer  transmissions.  Similar 
conflicting factors affect every part of 
a television system, so that the camera 
tube  must be tailored to fit the 
remainder of the system, and be at 
least of a comparable performance. 
On the face of it, we need only two 
sections in a camera tube, one to 
convert the image on the face of the 
tube into an electrical signal, another 
to scan the electrical signal and "read 
out" the information on each picture 
bit to the transmitter. This we find to 
be insufficient. 
The conversion of light image to 

electrical signal is not an efficient 
business,  and  the  materials  used 
convert only a small fraction of the 
energy of the light into electrical 
energy — with different efficiencies at 
different colours. What is more, the 
signal coming out carries no colour 
information. The result is that using 
the electrical signal direct from the 
conversion of light to electrical signal 
gives us insufficient energy, so that 
early television worked only under 
lighting of ferocious power. For this 
reason, all camera tubes incorporate 
the idea of storage. 
At each part of the picture, light 
energy  is converted  into  electrical 
energy, but the electrical energy is 
stored, and built up until it is scanned 
and removed. The electrical output is 
not therefore that present during the 
microsecond or so that the scan spent 
on that part, but the amount built up 
between scans, which is a very much 
longer time, several thousand times 
longer. 
The use of this principle has resulted 
in  the  high  sensitivity  obtainable 
today;  but  materials are still  not 
available to enable the scanned signal 
to carry colour information, though 
some  ingenious  recent  tubes have 
achieved colour coding inside the tube. 
In most cases, the colour information 
has to be gathered by having separate 
tubes working on separate colours, and 
we  are  fortunate that only three 
'primary' colours, red, blue and green, 
are needed to re-create any colour 
found in nature, (and a large number 
which  are  not). Since the colour 
information  does  not  involve any 
difference in the camera tube (except 
in the case of the specialised tubes 
mentioned), we need not mention it 
further, but will look at the types of 

Portable colour TV camera from 
Toshiba. 
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PICTURE TO SIGNAL 
tubes used in television camera work. 

THE VIDICON 
This tube is considerably smaller 
than other types, and exists in a 
number of types according to the 
material  used  for light sensitivity. 
Since the tube works in the same way, 
we need not bother too much about 
this  at  the  moment,  but  the 
differences are of importance later. 
The conversion of light information 
into electrical signal is performed by a 
photoconductive  material,  whose 
electrical resistance changes with the 
amount of light falling on it. It is very 
high (in the region of megohms) in the 
dark, and low. when illuminated, the 
amount of the resistance depending 
directly on the light level. 
In the "traditional" vidicon, this 
material is antimony trisulphide, in the 
more modern type of vidicon, a form 
of lead oxide is used. This material has 
a dual role, since it acts also as the 
means  of  storing  the  electrical 
information.  These  substances  will 
polarise in an electric field, meaning 
that if they are sandwiched between 
conducting plates with a voltage across 
them their molecules will charge so 
that one part is negative and the other 
end positive. This is the familiar action 
of a capacitor, and normally we use 
insulators for this job; there is no 
reason for not using conductors except 
that they would lose the charge too 

quickly. If we use poor conductors, 
then the charge will be lost only slowly, 
and as it turns out, this is ideal for our 
purpose. 

Imagine then, a glass plate which has 
been treated with stannous chloride at 
a high tempeature. This treatment 
makes the glass a conductor along the 
treated surface, so that it transmits 
light and can have an electrical contact 
made to it. On the conducting side 
there is now deposited a thin film of 
photoconductor, antimony trisulphide 
or lead oxide (Fig. 1). 

Suppose now that we make contact 
with the photoconductor, and connect 
the glass to a positive voltage of about 
40 V. With no light falling on the glass, 
the photoconductor does not conduct, 
so that the glass side remains at 10 V 
and the other side remains at zero 
volts. If some light now shines on this 
sandwich, the photosensitive material 
conducts, and some of the 10 V 
present on the glass appears on the 
other side. How much? It depends on 
the resistance of the connection we 
have made, which can be kept constant, 
and on the level of light. What is more, 
the material will act as a capacitor, and 
the voltage will build up with time, 
giving us the storage which we need. 
The whole assembly acts as a capacitor 
shunted  by a resistor whose value 
depends on the light intensity. 

This model LOH 20 colour TV camera from Philips is equipped with three + 25 m m 
plumbicon tubes -- adaptors enable it to be used with vidicons if required. 

SCANNING 
Reading the information from this 
sandwich  is done  by  a scanning 
electron beam. The beam must have a 
very small spot size, since this directly 
affects the resolution. Fortunately this 
is not difficult to achieve, but some 
care has to be taken that the beam 
current is not cut down too much to 
achieve a small spot, otherwise the 
signal out will be very small, and the 
signal-to-noise ratio will be poor. 
The beam has then to be caused to 
scan so that it arrives at the sandwich 
structure, the target just described, at 
right angles to the surface and scan 
across and down in the familiar TV 
pattern. This task is made easier by the 
small size of the vidicon; it is always 
easier to achieve precise scanning of a 
small area than of a large area. As it 
scans the target, hitting the surface of 
the photosensitive material, it acts as a 
high-resistance contact connecting the 
target surface with the electron-gun 
cathode wherever  it touches. As it 
does so, any voltage built up on the 
surface of the target at that point is 
discharged, as would be a capacitor. 
This action does not depend on the 
resistance of the material; it is the 
action of a capacitor, and it causes an 
equal amount of current to flow in the 
contact to the glass (Fig 2). The 
amount of current is that needed to 
charge the target up again to its 
original level (zero volts on , the gun 
side, 10 V on the glass side), and is 
proportional to the amount of charge, 
which in turn is proportional to the 
amount of light which discharged the 
target  between scans. The current 
which flows to the glass contact in this 
way is the signal current, and it can be 
amplified in the usual way. 

THE COMPLETE ACTION 
Consider now the complete cycle of 
action at any piece of the target while 
a scan is being televised. An image of 
some scene is focused on to the glass 
side of the target, so that some areas 
are brightly lit, and others are darker. 
Imagine one portion, neither fully lit 
nor totally dark. On the glass side of 
the photoconductor, the voltage is 
maintained at +40 V by the power 
supply. Assuming that the scan has 
just  passed,  the  action  of  the 
photoconductor is to allow the voltage 
on  the  electron gun side to rise 
towards 40 V. 
The rate of rise depends on the 
capacitance between the two sides of 
the photoconductor, which is fixed by 
the type of material and the thickness 
of the layer, factors which remain 
constant after manufacture, and also 
on the resistance, which depends on 
the light level. 
The portion which we are looking at 
is therefore rising in voltage at a rate 
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which depends on the light level. If 
there were no scan, it would continue 
to rise (though not at a constant rate) 
until it reached +40 V. Because of the 
scan, however, it rises only part of the 
way when the beam scans across, the 
capacitance is recharged down to zero 
volts, the current flows in the glass 
contact, and the action of that part of 
the target starts again. 
The vidicon relies so heavily on the 
properties of the material and for its 
target that it is not surprising that the 
choice of material is very critical to its 
operation. When antimony trisulphide 
is used, the main problem is "vidicon 
lag", which is a problem of storage, 
causing a changing picture to appear 
smeared, as if the previous image were 
not wiped clear before the next one 
appeared. This is, in fact, exactly what 
is  happening,  and  it  is  most 
troublesome  when  the  vidicon  is 
operated at low  light levels with 
moving subjects. 
This problem became acute with the 
advent  of  colour  television.  The 
cameras used had three vidicons, one 
for each colour, and each individual 
vidicon thus dealt with less than at the 
total light. 

As a result, development of lead 
oxide surfaces was speeded-up, and 
this work, due to Philips, has resulted 
in much improved vidicon behaviour. 
Nowadays the lead oxide type of 

CONDUCTING  PHOTO 
LAYER  t.  CONDUCTOR 

GLASS 

Fig. 1. Magnified cross-section of Vidicon 
target. 

TARGET 
MESH 

vidicon is used almost in all colour 
cameras. 
Work on vidicon target materials is 
not complete, and the most promising 
recent reports have been on silicon 
photodiode arrays. A sheet of dots of 
silicon, each a miniature photodiode, 
forms the target for this type of 
vidicon. The construction follows the 
familiar methods used for integrated 
circuit  construction,  and  the 
advantages spring from the greater 
control over the process, and from the 
fact that each miniature diode is 
isolated from its neighbours rather 
than being part of a sheet of material. 
So far, the difficulty has been that of 
creating a sufficiently large target 
surface free from defects, since one 
faulty diode can be detected as a spot 
in the final picture. 

IMAGE ORTHICONS 
Despite the large number of lead 
oxide  vidicons  in use  in colour 
cameras, the image orthicon is still the 
most used camera tube world-wide. 

Fig. 2. Action of target. The 
equivalent circuit is o f a set of 
capacitors with variable re-
sistors (controlled by light 
intensity) in parallel. The beam 
scanning action is to earth one 
side of each capacitor in turn 
and then disconnect. As each 
ca pacitor is scanned, its 
beam-side plate is clamped to 
zero volts. The voltage will 
rise as the capacitor dis-
charges through the resistor in 
parallel. The amount of the 
rise achieved in one scan time 
depends on the value of the 
resistor. (a) Typical voltage 
vveveform for light and dark 
areas. (b) Current flowing in 
common circuit as capacitors 
are discharged. (c) Brightness 
pattern on the tube face. 
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The principles of the image orthicon 
are totally different from those of the 
vidicon; it is a tube which has "grown 
up" with television itself, as it can 
trace its ancestry back to the earliest 
types of camera tube. 
The image orthicon can be divided, 
for  the sake of understanding its 
action, into three distinct parts. These 
are the image section, (Fig. 5), where 
the light image is turned into an 
electrical signal, the target section (Fig 
6), where the electrical signal is stored 
in the form  of charge, and the 
scanning section, where the charge 
signal is scanned and the information 
extracted from it and amplified within 
the tube. 

THE IMAGE SECTION 
This part of the tube consists of a 
thin film of photo-emissive material 
deposited on a glass plate. The film is 
made from a complex mixture of 
materials, the metal caesium and the 
semiconductor antimony being the 
most prominent. When light shines on 
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Fig. 3. Complete vidicon assembly. The target mesh exists to act as an anode for electrons 
which do not land on the target. 

Fig. 4. Scanning/deflection coil cross-section. 
The coil assembly fits over most of the 
length of the vidicon. 
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PICTURE TO SIGNAL 
such a material (which must be formed 
and kept in a vacuum), electrons are 
released, and the current which can be 
drawn from the surface depends on 
the intensity of the light. To draw this 

ELECTRON PATHS 

PHOTOCATHODE 

Fig. 5. Image section of Image 
Orthicon. The photocathode 
releases electrons in numbers which 
depend on the light level, and the 
electrons are accelerated by the G6 
and target cup towards the target. 

Fig. 6. The target 
assembly. The target is 
of glass, the target 
mesh of copper spaced 
about 0.001" in front 
of the glass. 

FIELD MESH 

TARGET 
CUP 

TARGET  I 
MESH 

TARGET 

current, an accelerating voltage must 
be used, and this must be in the region 
of 1000 V. By using electrodes of 
carefully designed shape, the electrons 
leaving the photocathode, (as the film 

REF LECTED 
ELECTRON 

a   
ELECTRON a  0.60v RANGE 
BEAM 

ADHERING ELECTRONS 

11
.  / /SECONDARY 

RELEASED ELECTRON 

ELECTRON  100 2000V RANGE 
BEAM 

0 
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.....4 _  _ .:} - -4   
ELECTRON  5000 V UP RANGE 

E   

BEAM 

DEEP PENETRATION 

CAUSES ELECTRONS TO REMAIN 

Fig. 7. Secondary emission. (a) At low 
accelerating voltages, the electrons stick 
to the surface or reflect. (b) At higher 
accelerating voltages, more electrons come 
off the surface than reach it, so that an 
insulator surface beco mes steadily more 
positive as the electrons hit it. It cannot 
become any More positive than the most 
positive electrode near it. (c) A very high 
accelerating voltages, electrons penetrate 
so deeply that there is no return, and an 
insulator becomes steadily negative. 

G, 

ANODE 

ft 
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Fig. 8. Scanning Section of Image 
Orthicon. The electron gun is inside the 
dynode assembly, and projects a beam 
towards the target. The beam is focused 
and scanned by the coil assembly. The 
electrodes, particularly the field mesh, 
are arranged so that the beam approaches 
the target at a low speed and at right 
angles to the target surface. The return 
beam hits the G2 surface, which is also the 
first dynode, releasing large numbers of 
electrons, which are then multiplied in 
turn by the remaining dynodes. The fine 
signal is obtained from the anode 
connection. 
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FOCUS COIL, 

IMAGE SECTION 

G, 

APERTURE 

Fig. 9. Dynode 
assembly. The 
dynode consists 
of fine metal 
vanes and mesh 
coated with the 
metal Caesium, 
which is a good 
secondary 
emitter. 
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Fig. 10. Overall 
section of Image 
Orthicon. Note the 
complexity of focus, 
scan and beam 
alignment coils. 

of photoemissive material is known) 
can be made to keep the relative 
positions which they had as they left. 
In this way, an 'image' of electrons 
exists at any plane parallel to the 
photocathode, and electrons landing 
on any surface on such a plane should 
recreate an image in the form of 
electric charge, since each electron is a 
unit of electric charge. 

THE TARGET SECTION 
The target of the image orthicon is a 
thin film of glass which is slightly 
conducting. This is no ordinary glass, 
but a material which is able to conduct 
by flow of electrons through it, and it 
is made as a very thin film, less than a 
thousandth of an inch thick. 
Two properties of this material are 
used. One is the now-familiar idea of 
charge storage, using the glass as one 
plate of a capacitor to store charge, 
the other plate being the target mesh. 
The second property is 'secondary 
emission', a property of all substances 
but little known outside this field of 
electronics. 
When a surface is hit by electrons, 
the way in which it is affected depends 
on the speed of the electrons. Very 
slow electrons, accelerated by only a 
few volts,  simply remain on the 
surface or bounce off. The electrons 
which remain cause the surface to be 
charged negatively, unless there is a 
conducting path to discharge It. When 
faster electrons are used, accelerated 
perhaps by several hundred volts, the 
energy of the electrons can cause the 
target material to release some of its 
own  electrons.  For each  electron 
that surfaces, there may be more than 
one released, so that the surface, if it is 
an insulator, charges positively, as it is 
losing negative electrons. 
The voltage which exists between the 
photocathode and the target is enough 
to ensure that this condition exists, so 
that the electrons striking the target 
from the photocathode leave more 
than their fair share of charge behind 
them.  If the electrons from  the 
photocathode  have  retained  their 
relative positions so as to form an 
image, they will leave an image of 
charged areas on the target after the 
secondary emission process has taken 
place. The formation of a true charge 
image can take place only if no 
electrons return to the target; as the 
target is positively charged by the 
secondary emission process, this is 
likely to happen unless there is a more 
positive  surface  to  attract  the 
electrons. This, however, must be able 
to distinguish the secondary emitted 
electrons which must be trapped from 
the electrons from the photocathode, 
which must be allowed to pass through 
with as little impediment as possible. 
This rather difficult task is performed 
by a metal mesh of very fine texture 
(750 lines per inch in each direction) 



which is spaced close to the target on 
the photocathode side and which also 
acts as a capacitor plate. The rapidly 
moving  electrons  from  the 
photocathode pass through the holes 
in the mesh, though a rather large 
fraction  (about  40 Per cent)  is 
intercepted. The mesh is held at about 
2 V positive, and the slow-moving 
secondary  electrons  are  readily 
trapped. 
This established the charge image on 
the target, it only remains to scan it 
and take the signal out. 

THE SCANNING SECTION 
One of the peculiar advantages of the 
image orthicon, over earlier tubes, is 
that the target is scanned from the 
opposite side from the photocathode, 
so  that  there  is some degree of 
isolation between the photocathode 
imaging  magnetic  fields  and  the 
scanning  fields.  This  is possible 
because the target is made of a glass 
which conducts slightly through the 
thickness of the film, but very little 
across the surface. Because of this, the 
positive charge which appears on the 
photocathode side appears also on the 
scanning  side of  the  target.  The 
resistance of the glass is so high though 
that we cannot make use of a beam 
current to the target to form a signal. 
Instead, the beam which scans across 
the target from the electron gun is 
made to strike the target at such a low 
speed that the main part of the beam 
returns down the tube to the gun. 
How much of the beam will return 
depends on the conditions at the 
target. If the beam is scanning over a 
positive portion of the target, the 
electrons of the beam will land on the 
positive target  until the surface is 
discharged. If the beam is scanning 
over a more negative portion of the 
target, most of the beam will return, as 
there is much less charge to replace. 
The return beam therefore carries the 
charge information, being dense where 
the beam has scanned a more negative 
target area (low light level at the 
photocathode)  and thin where the 
beam has scanned a more positive area 
(high light level at the photocathode). 
Unfortunately, because the spot size 
of the beam must be small, the beam 
current is very low, and amplification 
of  such  a small  signal would  be 
difficult and would give signals of very 
poor signal-to-noise level. 
The solution is to amplify the beam 
current variations noiselessly within 
the tube itself. 
On the way back to the gun, the 
return beam strikes a surface called the 
first dynode; a surface of metal at a 
high voltage (about 500 V) and coated 
with  a material which  is a good 
secondary  emitter.  Four  or  five 
secondary electrons are released, for 
each electron of the return beam 
landing on the first dynode. This 

represents  an amplification of the 
beam signal four or five times. 
This does not finish the process, 
though, for the secondary electrons 
can be accelerated in turn to a second 
dynode so that each one releases 
another four or five, and the process 
may be continued to five dynodes 
before the final anode at which the 
total current of the amplified beam 
signal is available. Because no other 
electrons are involved, this process of 
multiplication, as it is called, adds 
practically no noise to the signal, and 
enables a usable signal output to be 
obtained from a beam signal too small 
to be used at the light levels now 
common.  Each  dynode  must,  of 
course, be run at a voltage rather 
higher (several hundred volts) than the 
previous  one  to  ensure  that  the 
electrons released from one dynode 
are attracted to the next. 

OVERALL ACTION 
The overall action  is as follows; 
assume an image of half light, half 
dark across one line. The image on the 
photocathode causes electrons to be 
emitted — in large numbers on the 
bright side, very few on the dark side. 
These  electrons  are  accelerated, 
without changing positions, to the 
target. The electrons from the bright 
side of the photocathode cause the 
target to have a voltage of several volts 
positive (relative to the gun cathode) 
and the electrons, few in number, 
from the dark side leave the target at 
its natural voltage close to the voltage 
of the gun cathode. Because of the 
conductivity  of  the  cathode,  the 
voltages appear also on the other side 
of the target. On this other side, the 
electron gun scans with a fine-spot 
beam across the target. As the beam 
scans across the half which is positive, 
(corresponding to the bright side of 
the photocathode), the beam lands, 
and very little of the beam returns. On 
the other half of the scan, where the 
target is at low voltage (corresponding 
to  the  dark  portion  of  the 
photocathode), the beam is almost 
totally reflected. The return beam, 
whose current depends on the state of 
the  target,  has  its  fluctuations 
amplified by the dynodes. Finally the 
signal emerges as a current signal at the 
final anode. Note that the action of 
scanning has left the target on the 
scanning side at a uniform voltage, and 
the time between the scans is available 
for charging up the target again, so 

giving the storage action required. 

PROBLEMS AND DEVELOPMENTS 
The target action has proved to be 
the  greatest  headache  in  image 
orthicon  design and used for the 
conductivity of the target is most 
critical. 
If the conductivity is low, then the 
scanning beam will be unable to wipe 
off the signal from the photocathode 

side, and the target will be 'sticky', 
meaning that a scene will remain, 
giving an output signal after the tube 
has been pointed at another scene or 
capped up; this, of course, makes the 
tube  useless  for  scenes  having 
movement. 
If the conductivity is too high, the 
charges may move sideways on the 
target and so cancel each other out, 
giving a low signal output. 
Before  the  invention  of  the 
electronically conducting target, due 
mainly to  Peter  Banks of E.E.V., 
problems of this sort were endemic, 
and it was accepted that the life of an 
image orthicon would be a short one 
due to target deterioration. 
The  new  types  of  target  have 
changed  this  dramatically,  and 
excellent working is achieved provided 
that the target is run at the correct 
temperature — since  its conductivity 
varies with temperature. Cameras for 
image  orthicons  have  always 
incorporated  thermostatically 
controlled heaters and blowers to keep 
the target of the tube at a constant 
temperature. 
The main development of recent 
years concerns the use made of the 
beam. It is rather illogical that the 
return beam should be most dense in 
the part of the target corresponding to 
low light, for a large return beam 
density means greater noise in the 
signal just where the signal is small and 
can least afford greater noise. The 
image isocon is a development of the 
image orthicon, which makes use of 
the different type of reflections of 
electrons at the target to separate the 
signal-carrying  electrons  from  the 
remainder which make up the steady 
beam current. This gives an enormous 
increase  in  signal-to-noise  ratio, 
enough to enable the isocon to be used 
in applications where the light level is 
too low for normal vision. Such tubes 
are even more of a precision job than 
the image orthicon, and so are not in 
quantity  production,  but  have 
undoubted applications. 

SUMMING UP 
The camera tubes used for television 
purposes are remarkable achievements 
in electron beam technology, and at 
the moment there seems noth ing likely 
to replace them from the "solid-state" 
stable. The scanning operation is the 
most difficult to replace, an operation 
which is comparatively simple to carry 
out on an electron beam presents most 
formidable difficulties in a solid array; 
the problem is not impossible, and has 
been solved after a fashion for low 
definition pictures, but its extension 
to the high-definition picture to which 
we are accustomed is fraught with 
difficulty. It seems likely that we shall 
be living with the vidicon and its larger 
cousin, the image orthicon, for a long 
time to come.  • 



After 
you don't believe the way 
the brand new decks sound, 

you won't believe 
the way they're priced. 
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The beauty of Pioneer's cassette decks is the way 
they reproduce high fidelity scund from unbelievatly 
tiny cassettes. In fact, no otners on tha market with 
prices comparable to Pioneer's new CT-51E1, CT-414-A, 
and CT-3131A give you so much sound tor the money. 
Take, for instance, CT-5151, the top-not:f- among the 
three featured here. With a fmcuency response range 
from 30 to 16,000Hz, a built-in Dolby* noise reduction 
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/cfromium diox de tape se-
lector (13ias/equalizer independently switc-hable), full-
automatic stop mechanism, :ape running pilot light, 
peak level indicator, over-level limiter, e'ectronically 
:ontrolled DC motor, and even a memory rewind 
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CT-5151 

CT-4141A 

switcf. 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 h gh fidelity products made by Pioneer. 
To see and listen to them, please contact your nearest 
Pioneer Dealer.   
Dimensions: 155/8(W) X 91/2 (D) X 2/4(H) inches.   
Weignt:  CT-5151  10 lb.  9 oz. 

CT-4141A 10 lb.  6 oz. 
CT-3131A  9 lb. 1' 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. 
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Albert Einsl..ein had a hair problem. And a lot of 
mathematical problems. 

The hair he could have fixed with a good brush. 
And with a lot of his other problems, 'Eveready' Gold 
Alkaline batteries could have helped out. 

Just think what a man like Einstein could have 
done with a battery that out-performs all others in high 
drain electronic equipment. 

A battery tnat delivers full and consistent power, 
even after being left idle for long periods. 

A battery that isn't bothered by extreme changes 
in temperature. 

Albert, we only wish we'd been there to help. 

BATTERIES Products of 111111 

'Eveready'  nion Carbide' are registered Trade Marts. 

EVEREADy 

ELECTRONICS TODAY INTERNATIONAL -SEPTEMBER 1974  31 



The compliment we like best 
about the new Monarch Series 8: 

Its no surpris ilw 
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When people already think of one name as the best value for 
money, they naturally expect every new model to maintain the 
same high standards — or improve on them. So, Monarch's 
brilliant new Series 8 amplifiers will come as no great surprise. 

No surprise —  even though we've created a 
superb new amplifier, top-of-the-range Monarch 
8000 to bring you continuous RMS power of 55 
watts per channel at 8 ohms, with distortion of 
less than 0.1 %; even though we've included tape 
dubbing and turnover controls; even though we've 
produced a frequency response of 10 Hz to 60,000 
Hz; even though we're presenting three other new 
Monarch amplifiers — the 80, 88 and 800, which 
feature dramatic improvements in power and ef-
ficiency. It's no great surprise — because you 
expect Monarch to be the best ... And it is, so all 

Monarch amplifiers remain "kings" on a power-to-
performance-to-cost rating. 
Try any of them. The prices are as undistorted 
as the sounds. All with the same beauty of design 
you expect of top performers. And all have the 
Monarch two-year guarantee on parts and labour. 
You know you're getting Monarch quality. With-
out paying more. 
Monarch 8000  110 watts RMS 
Monarch  800  80 watts RMS 
Monarch  88  48 watts RMS 
Monarch  80  24 watts RMS 
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AUSTRALIAN  DISTRIBUTORS 

WEDDERSPOON 
W  C  WEDDERSPOON  PTY  LTD 

3 Ford Street, Greenacre. 2190 

Telephone: 642 3993 642 2595 
Showroom demonstration D y appointment 

32 

AVAILABLE FROM REPUTABLE DEALERS EVERYWHERE 

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1974 



Career 
Opportunities for 
COLOUR 
TECHNICIANS 
Large international marketing organisation with offices in all states 
invites applications from experienced Television Technicians with 
some knowledge of colour. 

Company specialises in colour television only and is building a 
large comprehensive national sales and service network. 

Opportunities will exist in each capital city but immediate 
requirement is for cities of Sydney, Melbourne and Brisbane. 

For Sydney, workshop technicians will be required to work at area 
service centres located at Pagewood, Rydalmere and Greenwich. 

For Brisbane area location will be Albion, and Melbourne location, 
Richmond. 

Field Technicians will be required to operate from area service 
centres and will be provided with suitable vehicles. 

• Training will be provided. 

• Colour work only 

• Best salaries in industry. 

• Immediate life cover and superannuation after 
qualifying period. 

• Successful  applicants  will  be  brought  to 
Sydney for training. 

• Within reason candidates may choose location. 

For interesting career opportunity apply: 

Mr. "Berry" Beresford, 
TRIDENT TELEVISION PTY. LTD. 
Bellevue Avenue, 
Greenwich. N.S.W. 2065 (Phone: 439-8044) 

trident colour 
television 
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ROAD SAFETY 
-an electronics 

Fig. 1. System diagram shows 
main areas where road safety 
can be improved. 

SIGNS 

STREET 
LIGHTING 

/V. 

\̀) 
p• 

sc, 

0 0 

ANTI COLLISION 
AND COLLISION 
MEASURES 

8E,,C)A i 
• .14 top,  ".* 

wtiA, 

• 

LIGHTING  ̂

VEHICLE HANDLING 

RESEARCH 

An Experimental Safety Vehicles 
and associated Road Safety 
Exhibition has just been held at 
Britain's government sponsored 
Transport and Road Research 
Laboratory. 
Electronics Today's special 
correspondent Dr. Peter 
Sydenham went along to 
report. 
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SOME road accidents may well be 
inevitable, believe many road research 
workers. 
A driver has to make too many 
virtually instantaneous decisions as his 
vehicle progresses through a seething 
mass  of  hopefully  well-controlled 
movement. Too often speed and the 
number of events are beyond his 
capability to I eact correctly and in 
time — and accidents occur. 
Hence, any economic method of 
improving the available data will help 

Fig. 2. Indicating 
panel of advance 
warning equipment 
'A WARE'. 

the driver improve quality of decisions 
— and this will improve safety. 

But  the driver  cannot  take  in 
up-dated data at a rate faster and more 
distant than his senses can perceive. 
Better communications are required. 

Radio is an obvious way to improve 
communication  and  the BBC are 
working on a plan that will provide 
motoring information at all times, 
rather than relying on disk jockeys 
who give it at present. 

The proposal is that network groups 
of single frequency stations be created 
at 50 km separations working on an 
exclusive medium-wave frequency to 
ensure easiest reception. 
Time-multiplexing the stations in a 
group will put sixteen of them on the 
air together at any one time, sending a 
thirty second message. This way a 
vehicle will  receive data at eight 
minute intervals and the problems of 
interference will be largely avoided. 
An override control will enable a 
central transmitter to speed up the 
interval time to cope with more urgent 
messages. These groups would  be 
repeated with minimum distances of 
200 km between identical transmitters 
to reduce mutual interference. 
There is also talk of an international 
motoring service that would extend 
the concept beyond Britain into the all 
European  community.  As  the 
reception is at a single frequency the 
receivers would be inexpensive. 
The use to which the system can be 
put is widespread. A traveller in each 
group  area  can  be  informed  of 
bottle-necks to avoid and of approach 
into fog or rain; police messages can be 
sent more readily and so forth. 
The system provides communication 
in the macro road system but would 
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approach 
Fig. 4. Alternative schemes • 
under study as means to provide 
driver communication. 
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Fig. 3. Loops set into the road 
trigger the A WARE panel in the 
vehicle. 
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be unable to provide for the very 
immediate needs of the driver. This 
would be catered for by other systems 
now in development. Firstly let us 
look at "AWARE". 

ADVANCE WARNING EQUIPMENT 
The design aim is to provide the 
driver with a number of valuable 
tit-bits of  information as well as 
danger warnings. On the dash panel 
will be a display — shown in Fig. 2 — 
that normally appears opaque. 

The  rear  mounted  signs  will 
illuminate selectively to compose a 
message. For example, to warn of a 
hazard cr delay ahead it would show 
for about one minute. 
"CONGESTION 1 MILE 20 MINS 
DE LAY" 
It car  also be used to suggest 
alternative routing and the nature of 
the  road  hazard.  (The  displays 
exhibited have now passed through 
four different physical forms. The 
next stage is said to be rear projection 

Roadside 
transmitter 

Trigger 
Message 

to bring the message into a single line 
but obviously an LSI light emitting 
diode matrix will come with time to 
reduce the area needed and the cost of 
the display). 
The next requirement is that the 
display be set up by some means that 
is external to the vehicle as it travels. 
Inductive loop and ferrite-cored coil 
sensing is proposed in the mannar 
shown  in  Fig.  3. Alongside the 
appropriately serviced road is a system 
to excite the message loop (after the 
unit in the car is triggered on). 

At present, 108 bits of data can be 
sent. Fourty four control the message, 
thirty two carry the variables of the 
message and five are used for checking. 
A trigger loop is included to provide 
the necessary directional data ensuring 
that the driver gets data for what lies 
ahead, not behind. 
This is an EEC development, and is 
intended for use on the European road 
network in general. 
Allied to the same concept is RITA 
(road information transmitted aurally) 
which  gives  the  -driver  similar 
information via the ear rather than the 
eye. 
There are many reasons for pursuing 
this alternative and it is yet unclear 
which is the best as both have their 
respective pros and cons. 
Language variation across Europe is 
an obvious problem for aural systems 
whereas  visual  distraction  and 
changing illumination levels go against 
visual counterparts. 
Three alternatives are under study 
for  R ITA  —  inductive  loops, 
point-source radio beams and radiating 
coaxial  cable. The alternatives are 
shown in Fig. 4. 
It remains to be seen which system 
of communication will be adapted but 
certainly any is better than the present 
virtually non-existent services. 
The potential of this work is great 
for it paves the way to automatic 
vehicle guidance and navigation. 

LIGHTING 
Lighting is one area where electronic 
methods  are  increasingly  being 
considered. 
Headlights  need  to  be  used as 
effectively as possible with as little 
glare  to  oncoming  drivers  as  is 

ELECTRONICS TODAY INTERNATIONAL —SEPTEMBER 1974 35 



ROAD SAFETY 

Infra-rod beam across 
the rood to Irosmor ih• 
w ording opparsto• 

Fig.5. Telephotometers 
are used this way to 
monitor glare. 

practicable. Designers need to ensure 
that the vehicle warning lights are 
efficient in all conditions that may 
exist. Also there are the probable 
improvements that can be made to 
street lighting. 
Reducing headlight glare. 
There exist a number of possible 
solutions: one design aim is to ensure 
that the headlights point correctly 
regardless of vehicle attitude. 
Research has shown that modern 
vehicles tilt significantly with varying 
load application — 30% of private 
vehicles tilt from the design position 
by 0.5 degrees and 7 percent by up to 
1.0 degrees. 
These changes cause a normally 
well-adjusted beam to generate severe 
glare. 
Several solutions have been tested by 
the TRRL and they each use some 
form of automatic arrangement that 
swivels the lamp in its bearings. 
The  Cibie  method use hydraulic 

reflector 

incandescent 

lamp 

multi-layer polarizer  0 0 0 

Fig.7. The Bosch polarized headlamp 
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particular,  occurred  about  twenty 
years ago when a but, ran down and 
killed  nearly  30  people. 

A decade ago suggestions were made 
to use two-level dipped lights the 
effect being produced with a series 
resistor that dropped the lamp voltage 
to about 60 percent of maximum 
supply. 
It was called the dim-dip system. The 

ability of drivers to use this system 
correctly was doubted so the TRRL 
designers pressed on to automate the 
idea. 
The system  specifications needed 
were that it be insensitive to other 
vehicle lights, have variable dim range 
(not just switched high-low), be slow 
to dim but fast to brighten and that no 
dimming should occur in daylight fog. 
Basically the first TRRL system 
made use of the light level of the 
modulated content of street lights (at 
100 Hz). A schematic of the system is 
shown in Fig. 6. 
A detector is coupled to an ac 
amplifier which peaks selectively at 
100 Hz. The output from this initial 
stage is proportional to light level of 
the 100 Hz signal. 
In daylight the stage provides zero 
output as no 100 Hz signal is present. 
The ac output is then fed to a circuit 
that generates a square wave as long as 
the peak value exceeds a minimum 
reference value. 
The variable mark-space ratio of the 
square wave conveys the required 
intensity level to a circuit that charges 

STREET 
LIGHTING  100Hz 

MODULATIONS 
PHOTO  I TUNED 
DETECTOR  AMPLIFIER 

> 

MEMORY 

HIGH-LOW SWITCH 
OVERRIDE AND LAMP 
SWITCHING UNIT 

HEADLAMP INTENSITY CHANGES 
IN DIPPED STATE DUE TO 
VARIED DUTY CYCLE 

Fig.6. Schematic block diagram of TRRL automatic dimming system. 

actuation,  the  Martin-Vaughan 
prototypes are entirely mechanical in 
principle. Road tests have shown that 
one feels somewhat divorced from the 
self-levelling lights at first, a sensation 
that eventually becomes acceptable. 
Having provided means to keep the 
lights pointing correctly, it is then 
necessary  to  make  actual 
measurements of beam distribution of 
the moving vehicle to decide how to 
reduce glare. 
Figure 5 shows the TRRL set up 
used to monitor an on-coming car's 
head tights. 

The recorders are triggered on by 
infra-red beams that are intercepted by 
the car. Two telephotometers (narrow 
viewing-angle light meters)  set up 
(60m ahead) record the illumination 
level seen by the on-coming driver. 
This equipment has been used to 
compare the British cum/American 
Standard  with  its  Continental 
counterpart for each differs somewhat 
in respect to the beam distribution in 
space. 
Research  has shown that dipped 
lights are often annoying to other 
drivers in well lighted streets and that 
the driver cannot accurately decide 
whether to use them dipped or to use 
side lights only. 
In Britain it is normal to use only 
side and  tail  lamps when driving 
through  cities  at  night.  This 
appallingly dangerous practice still 
continues  despite  many  accidents 
directly attributable to it — one in 
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a capacitor memory, providing the 
time constant needed, plus an output 
that is inversely proportional to street 
light level. 
Headlight intensity is adjusted using 
this signal by on-off switching, with on 
periods varying from 120 to 1.2 ms, 
and a fixed 2 ms off period. 
The switch  is controlled by the 
voltage  existing  on  the  memory 
capacitor.  Intensity range swing is 
about 75 per cent. 
Another way to reduce glare is to 
vary the centre road-side cut-off angle 
of the undipped beam so that it does 
not shine with full amplitude into the 
on-coming driver's eyes. 
As far back as 1969 Lucas designed a 
system  called  "Autosensa"  that 
worked this way. As the same system 
was on display again without mention 
of improvements it appears that the 
idea is yet to be perfected. 
It uses a projection lamp rather than 
the  normal  car  globe,  with  a 
controllable projection aperture that 
can be vignetted with a servo-driven 
slide to cut off one side of the beam. 
A photo-cell senses the location of 
the oncoming car by the car's beam 
strength and causes the shutter to 
move across accordingly. 
By far the most actively promoted 
scheme to reduce glare is the use of 
polarized lights and special polarized 
viewers fitted in front of the driver. 
It is a relatively simple matter to 
polarize white light from lamps by 
using special optical elements. Treated 
this way the light can only pass a 
similar viewing  window when the 

direction of polarization is the same as 
that of the window material. 
Rotation of the polarization of the 
oncoming beams to be at a different 
angle to the viewer will give a very 
marked reduction in intensity. No 
electronics  are  needed  and Ain 
principle) it works. 
A demonstration system was on 
display and one could easily look into 
a 100 W halogen lamp and see past it. 
Unfortunately, it is not quite so easy 
to implement in everyday practice. 
Problems to  be overcome include 
getting everyone to co-operate with 
the fitting of polarizers to both lights 
and windscreens, finding a way of 
maintaining correct polarization even 
though the vehicle is still tilted; 
producing polarized viewers that do 
not  attenuate  ordinary  light 
substantially more than for polarized 
light and able to withstand heat 
generated  in  headlamps.  Finally 
producing cheap polarizing elements. 
A Bosch proposal is shown in Fig. 7 
together  with  a picture  of  an 
installation in a recent model car. 
The subject has been in vogue since 
the late 40's and could continue for 
some  time  before  we  see  it in 
widespread use. 
Rear  lights  are  also  receiving 
attention.  In the ESV shown by 
Nissan, the tail lamps have changeable 
brightness  to  suit  day  or  night 
conditions. 
On the 'heavier' side are the now 
standard high-intensity rear warning 
fog lamps fitted to the Crane-Fruehauf 
'doubles' haulage units. 
It has long since been recognised that 
lighting columns should break away 
under impact thus reducing vehicle 
damage substantially. 
To further reduce the hazard, and to 
reduce re-erection cost of the columns, 
TR R L  have  designed  a special 
breakaway  joint  which  also 
disconnects the electricity (see Fig.8) 
on impact. 

INSTRUMENTATION 
There was a period in automobile 
design when the instrument panel was 
reduced to a bare minimum. 
That time seems to be passing as 
more  alarms  and  indicators  are 
introduced  to  keep  the  driver 
informed. 
Several  vehicle  accessory 
manufacturers were displaying lamp 
failure indicators. Smiths method, for 
which a schematic circuit is given in 
Fig. 9,  uses two reed-relay switches 
to monitor the two rear stop lamps. If 
either fails to operate, a transistor 
driver is operated by one of the relays, 
lighting a warning lamp. 
Side and rear lamp indicators use a 
series  connected  bimetal  switch 
contact that closes if no through 
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Fig.9. Lamp failure indicators 
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current exists to heat and bend the 
bimetal. 

Tyre  pressure  sensors  are  also 
incorporated in some of the ESV 
units. Checks that doors are locked 
and even a built-in device indicating 
excessive  breath  alcohol  content 
(Honda) were also outlined along with 
indication of vital component failure. 

Another unit, available for original 
equipment only at this stage, is the 
Smiths dual level sensor for indicating 
low coolant and brake fluid levels. 

COVER ASSEMBLY 

AIR VESSEL & INFLATOR 

ASSEMBLY 

MANIFOLD 

TORSO & KNEE CUSHION 

Fig. 11. Accelerometers 
mounted in the bumper 
and on the fire wall 
are used to trigger 
the developmental air 
bag of GM. 

Fig. 12. Position and 
appearance of 
velocity sensor used 
in Lockheed anti-
lock braking system. 

The sensors make use of the change 
in  electrical  conductivity  between 
probes mounted high  in the fluid 
chamber. The two sensors use one 
integrated  circuit  mounted  on  a 
printed circuit board. 
Several manufacturers have included 
audible as well as visual alarms, into 
their instrumentation array. 
The Crane-Fruehauf double outfit 
(engine unit with its semi-trailer and a 
second coupled trailer) goes as far as 
incorporating closed-circuit television 
to aid the operator in backing. 

The camera is contained in a safety 
enclosure under the rear of the tray. 
Also on show were several forms of 
headup display of vital panel meter 
readings. These use a simple projector 
to place an image of the dial on the 
windscreen,  the  speedometer  for 
instance is in the direct view of the 
driver as he looks ahead. 
Digital and analogue forms are being 
tried out in tests in which the West 
Yorkshire  Metropolitan  Police  are 
co-operating. 

COLLISION AND ANTI- COLLISION 
MEASURES 
When  collision  occurs,  some 
mechanisms need to be terminated, 
others initiated. 
Various safety standards now call for 
devices that cut the petrol supply and 
the ignition via the battery circuit, 
thereby reducing fire risk. 
Switches that open or close have 
been  devised  to  act  when  the 
acceleration (or deceleration) exceeds 
certain values, typically in excess of 

59. 
Inertia  seat  belts  also  require 
acceleration sensing — in the range 
exceeding 0.4g; electrical sensing has 
been  proposed  for  this  as  an 
alternative to mechanical methods. 
A whole range of sensors covers 
electric supply isolation, fuel pump 
cut-off,  fuel  line  cut-off,  passive 
restraint crash sensors; severe braking 
indication to operate high intensity 
-ear warning lights and inertia switches 
o operate seat belt locks. 
The method used by Inertia Switches 
3 simple, as Fig. 10 shows. Magnetic 
'Lill  on a steel ball  provides the 
atardation force to hold the ball until 
ie g forces exceed the limit, releasing 
le ball and toggling the contacts. 
The ball seats in a cone holder, thus 
roviding  a  directional  force 
laracteristic that can be tailored to 
Jit side accelerations as well as those 
roduced dead ahead. 
A typical 48 km/h impact produces 
eceleration of over 20 g with the 
ahicle coming to rest in only one 
mth of a second! 
The Honda and Nissan ESV's include 
ccelerometer sensing to disconnect 
,ne fuel and electrical systems. 
The  General  Motors development 
air-bag  restraint  system  uses  two 
accelerometers; one is placed in the 
bumper bar and operates the safety 
device at around 25 km/h impacts; a 
back-up unit is placed in the fire wall 
(see Fig.11) acting at 35 km/h impact 
in case the bumpers override. 

It was also clear that more advanced 
sensors  are  in  the  research 
stages. Nissan described a radar sensor 
that  was  now  operational  (in 
prototype form). No doubt theirs is 
but one of a number being developed. 
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Fig. 13. Actual components of anti-lock/system. The toothed wheel produces pulses in the pick-
up coil shown on the lower right. After signal processing with the circuit (lower left) the 
brakes are applied and released as needed. 

Fig. 14. Engineers set up a pedestrian dummy 

at the Rolls Royce test centre. Fig.15. In his "birthday - suit 
an anthropometric dummy might 
look like this. 

The Harrison-Fraba general-purpose 
infra-red sensing system makes use of a 
modulated IR beam to flood the path 
ahead. Any obstacle in the path sends 
a return signal to the photo detector 
which operates an alarm. 
It can  be  adjusted  to  provide 
surveillance over a range set from 
2-30m. A similar system can detect fog 
and monitor traffic flow. 

VEHICLE CONTROL 
It is some years now since anti-lock 
braking was launched as the answer to 
braking  on  slippery  surfaces,  but 
displaying a prototype is one thing, 
producing units is another. 
Lockheed  gave  impressive 
demonstrations of their system as 
applied to semi-trailers. Although the 
system  uses  mainly hydraulic and 
pneumatic  control  its  basis is an 
electrical sensor that measures the 
velocity of the propeller shaft. 
Figure 12 shows the location of the 
pick-up sensor and the sensor itself. 
The principle of operation is that 
velocity change of the propeller shaft 
is processed to indicate the degree of 
deceleration. 
If it exceeds the value known to be 
close to wheel lock (1.5  the brakes 
are released and reapplied when speed 
is regained. 
The result, on wet roads, is pulsed 
brake operation with greatly reduced 
braking distances. 
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SCOPE 
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 at all 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 other 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 finger tips. Heat only when, where 
and as much as needed. 

SAFE 
Low voltage operation. Scope irons operate from 
2.5V to 6V. 
For your complete protection and the satisfactory 
operation of your Scope iron, demand and use THE 
natronic TRANSFORMER which incorporates a 
specially designed ELECTROSTATIC SHIELD. 
It is the only transformer approved by SCOPE 
Laboratories. 

PANISCOPE 
SI 

SCOPE 

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 31/2  oz. 
Miniscope 13/4  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 

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 non 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 accumulator, 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. 

Interstate Agents 
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LAUN. TAS. 31 5545 
PERTH W.A. 81 4155 
ADEL. S.A.  23 1971 
BRIS. OLD.  21 1933 
New Zealand 
H. W. CLARKE 
(N.Z.) LTD. 

VIBROSCOPE 

N ATR ONI CS PTY. LI MITED 
IRH C O MPO NE NTS DIVISIO N 
THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 

74 RAGLAN ST., PRESTON, VIC. 3072. PHONE: 44-5021 

Please Post free SCOPE literature 

NAME 

ADDRESS 

CITY POSTCODE 

40 ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1974 



ROAD SAFETY 

Fig. 16. The main sensor unit used 
in dummies is the three-axis 
accelerometer. 

On perfect road surface conditions 
braking is slightly inferior to ordinary 
(non-controlled) methods. Figure 13 
shows the extra components that are 
added to provide anti-lock braking for 
the rear wheels of a semi-trailer prime 
mover. 
A demonstration clearly showed that 
trucks without anti-lock are extreme 
hazards on wet surfaces and lack all 
control once skids start. With this 
device the unit could brake and steer 
around  sharp bends under  normal 
control. 
Semi-trailers can now have a 'swing' 
sensor fitted to indicate when the rear 
has reached the jack-knife limit. 
It will not be long, with so many 
warning devices to monitor, before the 
transport driver needs to be as highly 
trained as an air pilot. 

RESEARCH 
Considerable effort still goes into the 
use of  actual  crash  testing  using 
anthropometric  dummies simulating 
occupants and now, with increasing 
interest, pedestrians. 
The  manufacture  and  sale  of 
dummies is a commercial enterprise 
with a growing turnover. Designs are 
becoming very sophisticated. Triaxial 
accelerometers measure g forces. Side 
force transducers measure side impact 
loads at the main upper skeletal joints 
and bones. Compressional load cells 
determine the loads in the thigh bone. 
Figure 14 shows a male dummy used 
in research at Rolls Royce Motors' 
pedestrian-to-car collision rig at Crewe 
in Cheshire. 
The test trolley in the rear gains 
energy, falling down the ramp, rolling 

on to collide with the propped up 
dummy. 
With  clothes  removed  a  well 
instrumented dummy appears as in 
Fig.15; this '-nan' is used primarily for 
side-impact tests in cars. 
Close-up, t-te triaxial accelerometer 
unit would lcok like the Endevico unit 
shown in Fig. 16. Dummies can be 
most compleK with as many as 50 odd 
signal channels being needed. 
Nevertheless,  no  manufacturer 
suggests  that  the  anthropometric 
dummy is still any more than a crude 
experimental tool. 
Another interesting phase of research 
is that of vehicle automation. Several 
exhibits, again mainly from TR R L 
sources, displayed  how automation 
might come to road vehicles. 
Estimates suggest it is worth $100 
per vehicle ard $5000 per kilometre of 
lane and that mass production costs 
would be less than these figures. 
Given automated control, the gains 
expected  would  be  less accidents, 
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more accurate steering allowing more 
lanes in a road, safer headway as 
reaction time is reduced thus enabling 
vehicles  to  travel  closer  together, 
stress-free travelling for occupants and 
a cheaper mode of transport. 
One pamplet suggested it could be in 
full scale use by 2000 AD. 
Control systems envisaged are fairly 
obvious in principle; control of lateral 
steering  and  vehicle  spacing.  This 
creates the need for steer, braking and 
speed servomechanisms. 
Numerous devices are envisaged as 
alternatives for each, but basically the 
block diagram of eg. steering appears 
as in Fig.17. Sensors A, B decide the 
lateral clearances giving an error signal 
that  actuates  the  power-steering 
mechanism. (The steering wheel, you 
will be pleased to know, will remain 
for override purposes). 
The throttle controls of the TRRL 
design use electro-vacuum sensors in 
which the error signal acutates an 
electric-magnetic pull-motor that in 
turn  controls  a vacuum  assisted 
control of the throttle butterfly. 

If you see a radar set pointing at you 
on the highway it may not be a cause 
for alarm for they are now being used 
as much to investigate driver behaviour 
as to control speed. 
Orfe unit, lawful in the States but not 
in all countries, takes a photo as you 
approach, recording speed and time at 
the same time. These units can operate 
in fog as well as in the dark. As they 
use infra-red photography the driver is 
totally unaware of their existence. 
Another means of observing drivers is 
to follow the unsuspecting with a 
television camera. A video tape unit 
mounted out of sight records the 
scene.  The  aim of these research 
workers is not to catch a driver out or 
invade his privacy but to establish how 
drivers react in real situations. 
It is clear that electronics plays a 
major role in road safety. The motor 
vehicle is rapidly becoming a piece of 
elaborate  equipment  that  needs 
sophisticated servicing and care. The 
days of do-it-yourself repairs will soon 
be over. 
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Fig. 17. Block diagrams of lateral control system of probable automatically controlled 

car. 
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65-in-I PROJECT KIT 
Easy-to-use kit lets you learn and demonstrate the theory of 
space-age electronics. Build alarms, radios intercoms, 
computer circuits. All parts you'll need, transformer, code 
key, earphone, speaker FREE educational manual 
28-150 

ID-in-I JUNIOR LAB KIT 

7.95 

CRYSTAL AM RADIO KIT 

3.95 

TRANSISTOR RADIO KIT 

6.75 
A transistor radio you can make yourself! Its solid 
state,  has  all  parts  plus  earphone  Easy 
instructions. Low cost portable AM listening 
28-102 
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I00-in-I PROJECT KIT 
The exciting world of electronics in 100 protects that'll get 
you started in one of the most rewarding hobbies. You can 
build radios, amplifiers, code oscillators, computer circuits 
and more! 100% sate battery operation. FREE Manual. 
26220 

Science Fair' 

19.95 

40-in-I EXPERIMENTER KIT 

24.95 

Learn the magic of magnetism and wonders of electricity 
Build fascinating projects that really work  Makes a 
compass, buzzer, electnc fan, light dimmer and dozens 
more Everything you need plus an easy, detailed manual 
28252 

Enjoy learning electronics, build 10 exciting 
projects, even a burglar alarm for the home 100% 
safe battery operation 24 page project manual 
26225 

17.95 

Needs no batteries, no plug, no tube or transistors, 
yet it really works, use it anywhere! Everything you 
need for easy assembly Earplug supplied 
28-207 
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44Taking it all together — performance, features, styling — 
the BSR 8io 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 • S 
trio. unit, 

ROTATING MANUAL STUB SPINDLE 

OROTATING VARIABLE PITCH CONTROL 

• CORNER MOUNTING SPRINGS 
•SPEED SELECTOR BAR 

',UMBRELLA TYPE AUTOMATIC SPINDLE 

WITCH POP FILTER 

•4 POLE SYNCHRONOUS INDUCTION POWER UNIT 

STYLUS SETDOWN ADJUSTMENT 
0  TRANSCRIPTION TONEARM SYSTEM 

WITI- VISCOUS DAMPED TONEARM DESCENT ON AUTOMATIC PLAY 
• AUTOMATIC TONEARM LOCK --

12 DYNAMICALLY BALANCED DIECAST TURNTABLE 

MICRO-GEAR STYLUS PRESSURE CONTROL 
COUNTERBALANCE WEIGHT 
• 

-.STYLUS POSITION INDICATOR 
'SLIDE-IN CARTRIDGE CARRIER 

 • STYLUS WHISKING BRUSH 

- - 0 ROTATING ADJUSTER 
0  CONCENTRIC GIMBAL ARM MOUNT 
- 0 muTING SWITCH 
A 
7(I) PICKUP HEIGHT ADJUSTER 
e DUAL RANGE ANTI.SKATE CONTROL 
vIscous DAMPED CUE AND PAUSE CONTROL 

r SELECTOR 
0  '0' SELECTOR 
0  I?' SELECTOR 

,,TOP CONTROL 
MANUAL PLAY CONTROL 
:uTO/SINGLE REPEAT CONTROL 

The brilliant 
BSR/810 transcription turntable 
is hardly cheap. But your ears 
will tell you it's a bargain. 

BSR, manufacturers of 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 lbs — 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 81 inches to reduce tracking 

error to less 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 331 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 623 0375 

McDONALD 

BSR:117R3 
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ELECTRONIC 
SPEED CONTROL 

FOR MOTORS 
How various types of motor can be controlled in speed using semiconductor devices, 
Applications Department, Motorola, Phoenix. 

SPEED  CONTROL  of  motors  in 
domestic  appliances  has  been 
technically possible for a long time, 
but only recently has it become a good 
proposition economically. 
Such  diverse  items  as  blenders, 
furnace blowers, clothes dryers, and 
food mixers can now use electronic 
controls. In this article, we review 
some of the common circuits being 
used today, and also describe some of 
the new circuits. 
By  far  the  easiest  to  control 
electronically  are  universal  (or 
series-wound  ac-dc)  motors.  Their 
characteristics and construction allow 
the use of a simple circuit to provide 
an electrical feedback so that speed is 
held relatively constant under varying 
load conditions. 
Permanent-magnet motors are also 
easy to control. Perhaps surprisingly, 
the speed of several forms of induction 
motors  may  also  be  successfully 
controlled by electronic means — if 
these motors have a suitable load. 

How AC power control 
The  most  common  method  of 
electronic ac power control is called 
phase control. 

Fig. 1. Illustrating the basic principles of 
phase control. The portion of the waveform 
applied to the load is shown shaded. 

Figure  1 illustrates this concept. 
During  the  first  portion  of  each 
half-cycle of the ac sine wave, an 
electronic switch is opened to block 
current flow. At some specific phase 
angle, a, this switch is closed to allow 
the full line voltage to be applied to 
the load for the remainder of that 
half-cycle. Varying a will control the 
portion of the total sine wave that is 
applied to the load (shaded area), and 
thereby regulate the power flow to the 
load. 
The  simplest  circuit  for 
accomplishing phase control is shown 
in Fig. 2. The electronic switch in this 
case is a triac (0) which can be turned 
ON by a small current pulse to its gate. 
The triac turns OFF automatically 
when the current through it passes 
through zero. 
In the circuit shown capacitor CT is 
charged during each half-cycle by the 
current flowing through resistor HT 
and the load. The fact that the load is 
in series with RT during this portion 
of the cycle is of little consequence 
since the resistance of RT is many 
times greater than that of the load. 
When the voltage across CT reaches 
the breakdown voltage of the trigger 
diode  ID ), the  energy  stored  in 
capacitor Cr is released. This energy 
produces a current pulse in the trigger 
diode, which flows through the gate of 
the triac and turns it ON. Since both 
the trigger diode and the triac are 
bidirectional devices, the values of RT 
and CT will determine the phase angle 
at which the triac will be triggered in 
both  the  positive  and  negative 
half-cycles of the ac sine wave. 

Fig.2. The simplest 
possible circuit for phase 
control. The load is 
represented by resistor 
R L. 

Fig.4. A typical phase 
control circuit using a 
unijunction transistor 
firing circuit. 

The wave form of the voltage across 
the capacitor for two typical control 
conditions (a = 900 and  1500) is 
shown in Fig. 3. If a silicon controlled 
rectifier is used in this circuit in place 
of the triac, only one half-cycle of the 
wave form will be controlled. The 
other  half-cycle  will  be  blocked, 
resulting in a pulsing dc output whose 
average  value  can  be  varied  by 
adjusting RT. 

Characteristics of 
semiconductor switches 
The silicon controlled rectifier (SCR) 
was the first of several thyristors 
developed  for  controlling  electric 
power efficiently. It blocks current 
flow in both directions as long as no 
gate signal is applied and the applied 
voltage is below the rated breakover 
voltage.  Exceeding  the  breakover 
voltage in the forward direction (with 
anode more positive than cath'ode) will 
cause the SCR to switch to its ON 
condition, in which the voltage from 
anode to cathode is approximately 1 V 
(and the current is limited only by the 
external circuitry). When the forward 
current  is interrupted,  the  SCR 
recovers  its  blocking  character. 

Fig.3. Waveforms across the capacitor at 
two different phase angles. The applied 
sine wave is shown dotted. 
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Exceeding  the  reverse  breakdown 
voltage of an SCR will destroy the 
device,  most  often  causing  a 
permanent short circuit. 
Current flowing into the gate of an 
SCR will also cause it to turn ON 
when forward voltage is applied. Since 
the SCR is a regenerative device (that 
is, it remains in the ON condition as 
long as anode current is flowing), only 
a current pulse at the gate is necessary 
to  effect switching. Thus, in the 
previously  described  circuits,  a 
properly timed current pulse into the 
gate of an SCR can control average 
power flow to a load. 
The triac is a bidirectional SCR. It is 
designed  for  use with  alternating 
current, and functions the same way in 
both directions of applied voltage (as 
an SCR does in the forward direction). 
Its gate characteristics are different 
from that of an SCR in that gate 
current of either polarity will cause 
the triac to turn ON, with either 
polarity of applied anode voltage. 
The trigger diode is a device designed 
specifically to provide current pulses 
to trigger SCR or triacs. In use, it acts 
much like a triac without a gate. That 
is, it will block current flow in either 
direction as long as the applied voltage 
is below the breakover voltage, which 
is generally between 16 and 36 V. 
depending on the device type. When 
the breakover voltage is exceeded, the 
device turns ON. In this state, the 
current is limited by the external 
circuitry, and the voltage drop across 
the diode is about 10 to 15 V. The 
trigger diode is most commonly used 
in circuits similar to the one shown in 
Fig. 2. 
The unijunction transistor (UJT) is a 
three-terminal trigger device in which 
the characteristics of the emitter and 
base 1 are very much like those of the 
trigger diode. However, its breakover 
voltage can be controlled by the power 
supply voltage applied between base 1 
and base 2. Since the UJT is a 
unidirectional  device,  unlike  the 
bidirectional trigger diode, it requires a 
source  of  direct current for the 
interbase voltage as well as for the 
timing-circuit components, R 7- and 
CT. Figure 4 shows a UJT in a typical 
control circuit. 
Because the breakover voltage of the 
UJT emitter is controlled by the 
interbase  voltage,  the  unijunction 
transistor can be used for the timing 
circuit with a much lower source 
voltage than can be trigger diode, 
whose breakover voltage is controlled 
by the parameters of its structural 
materials. As a result, the UJT is quite 
popular for use with electronic control 
systems utilizing feedback. 
In many applications it is desirable to 
vary motor speed in proportion to the 
magnitude of a change in a physical 

Fig. 5 Motor speed 
control with a 
unijunction transistor 
using feedback. 

Fig. 6 Simple full-wave 
trigger circuit for a 900 
W resistive load. 

condition,  such  as  a change  in 
temperature.  A  furnace  blower 
responding to the air temperature of a 
house is cne example. Similarly, a 
control device can light a lamp in 
response  to  the  fading  twilight. 
Control  oi these circuits can  be 
effected by resistors that change in 
value in response to a change in 
temperature  or  light intensity.  A 
typical circuit using such a variable 
resistor is shown in Fig. 5. If motor 
speed is the quantity to be controlled, 
Rs may be a fixed resistor, and a 
direct-current  tachometer generator 
may be inserted as shown. Only a few 
additional components are necessary 
to turn these elementary circuits into 
working modules. 
Figure 6 shows a simple full-wave 
trigger circuit for controlling a 900 W 
load.  The  additional  components 
required are a full-wave bridge, a 
resistor, and a Zener diode, which 
make up the dc power supply, and a 
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Fig. 7 Characteristics of a shaded pole 
motor at several voltages. VA is the full 
rated voltage, (a) indicates a typical fan 
load and (b) shows a constant torque load. 

Sprague 11z12 

pulse transformer which provides the 
isolation between the UJT circuit and 
the power line, necessitated by the 
bridge rectifier. The feedback circuitry 
shown in Fig. 5 could also be added to 
this circuit. 

Control of induction motors 
Shaded-pole  motors  driving 
low-starting-torque loads such as fans 
and blowers may readily be controlled 
using any of the previously described 
full-wave circuits. One needs only to 
substitute  the  winding  of  the 
shaded-pole motor for the load resistor 
shown in the circuit diagrams. 
Constant-torque  loads  or 
high-starting-torque loads are difficult, 
if not impossible, to control using the 
voltage controls described here. Figure 
7 shows the effect of varying voltage 
on the speed-torque curve of a typical 
shaded-pole motor. A typical fan-load 
curve and a constant-torque-load curve 
have been superimposed upon this 
graph. It is not difficult to see that the 
torque developed by the motor is 

Fig. 8 Connection diagram for permanent 
split capacitor motors. 
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ELECTRONIC SPEED 
CONTROL FOR MOTORS 
equal to the load torque at two 
different  points  on  the 
constant-torque-load curve, giving two 
points of equilibrium and thus an 
ambiguity to the speed control. The 
equilibrium point at the lower speed is 
a condition of high motor current 
because of low counter emf and would 
result in burnout of the motor winding 
if the motor were left in this condition 
for any length of time. By contrast, 
the fan speed-torque curve crosses 
each of the motor speed-torque curves 
at only one point, therefore causing no 
ambiguities. In addition, the low-speed 
point is one of low voltage well within 
the motor winding's current-carrying 
capabilities. 
Permanent-split-capacitor motors can 
also be controlled by any of these 
circuits, but more effective control is 
achieved if the motor is connected as 
shown in Fig. 8. Here only the main 
winding is controlled and the capacitor 
winding is continuously connected to 
the  entire  ac  line  voltage.  This 
connection maintains the phase shift 
between the windings, which is lost if 
the capacitor phase is also controlled. 
Figure 9(a) shows the effect of voltage 
on the speed-torque characteristics of 

TORQUE 

this  motor  and  a superimposed 
fan-load curve. 
Not all induction motors of either 
the  shaded-pole  or  the 
permanent-split-capacitor types can be 
controlled  effectively  using  these 
techniques,  even  with  the  proper 
loads. 
Motors designed  for the highest 
efficiences and, therefore, low slip also 
have a very low starting torque and 
may, under certain conditions, have a 
speed-torque characteristic that could 
be crossed twice by a specific fan-load 
speed-torque characteristic. 
Figure  9(b)  shows  motor 
torque-speed  characteristic  curves 
upon which has been superimposed 
the curve of a fan with high starting 
torque. It is therefore desirable to use 
a motor whose squirrel-cage rotor is 
designed  for  medium-to-high 
impedance levels and, therefore, has a 
high starting torque. The slight loss in 
efficiency of such a motor at full rated 
speed and load is a small price to pay 
for the advantage of speed control. 
A unique  circuit  for  use  with 
capacitor-start motors in explosive or 
highly corrosive atmospheres, in which 
the arcing or the corrosion of switch 

TORQUE 

Fig. 9 Speed-torque curves for (A) high starting torque and (B) high efficiency permanent split 
capacitor motors at several voltages. The dotted line indicates a typical fan load and VR is the 
full rated voltage. 
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Fig. 10 Circuit diagram for a capacitor start 
motor. 
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Fig. 11 Speed control, with (A), and 
without (8), feedback, compared. 

contacts is severe and undesirable, is 
shown in Fig. 10. Resistor R1 is 
connected in series with the main 
running winding and is of such a 
resistance that the voltage drop under 
normal  full-load  conditions  is 
approximately  0.2  V peak.  Since 
starting currents on these motors are 
quite high, this peak voltage drop will 
exceed 1 V during starting conditions, 
triggering the triac, which will cause 
current to flow  in the capacitor 
winding. When full speed is reached, 
the voltage across the main winding 
will decrease to about 0.2 V. which is 
insufficient to trigger the triac — thus 
the capacitor winding will no longer be 
energized. Resistor R2 and capacitor 
C2 form a dv/dt suppression network; 
this prevents the triac from turning on 
due to line transients and inductive 
switching transients. 

Control of universal motors 
Any of the half-wave or full-wave 
controls described previously can be 
used  to  control  universal  motors. 
Non feed-back, manual controls, such 
as those shown in Fig. 2, are simple 
and inexpensive, but they provide very 
little  torque  at  low  speeds.  A 
comparison of typical speed torque 
curves using a control of this type with 
those of feedback control is shown in 
Fig. 11. 
These motors  have some unique 
characteristics which allow their speed 
to  be controlled  very easily  and 
efficiently with a feedback circuit such 
as that shown in Fig.12. This circuit 
provides  phase-controlled  half-wave 
power to the motor: that is, on the 
negative half-cycle, the SCR blocks 
current flow in the negative direction 
causing the motor to be driven by a 
pulsating  direct  current  whose 
amplitude is dependent on the phase 
control of the SCR. 
The theory of operation of this 
control circuit is not at all difficult to 
understand. Assuming that the motor 
has been running, the voltage at point 
A in the circuit diagram (Fig.12) must 
be larger than the forward drop of 
diode Di, the gate-to-cathode drop of 
the SCR, and the emf generated by the 
residual (magneto-motive force) in the 
motor, to get sufficient current flow 
to trigger the SCR. 
The waveform at point Al VA ,) tor 
one positive half-cycle is shown in 
Fig.13, along with the voltage levels of 
the SCR gate (Vs„), the diode drop 
(VD ), and the motor-generated emf 
( Vm). The phase angle (a) at which the 
SCR would trigger is shown by the 
vertical dotted line. Should the motor 
for any reason speed up so that the 
generated  motor  voltage  would 
increase, the trigger point would move 
upward and to the right along the 
curve so that the SCR would trigger 
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later in the half-cycle and thus provide 
less power to the motor, causing it to 
slow down again. 
Similarly,  if the  motor  speed 
decreased, the trigger point would 
move to the left and down the curve, 
causing the triac to trigger earlier in 
the half-cycle providing more power to 
the motor, thereby speeding it up. 
Resistors R7, R2 and R3, along with 
diode D2 and capacitor C1 form the 
ramp-generator section of the circuit, 
as shown in the diagram in Fig.12. 
Capacitor C1 is charged by the voltage 
divider R7, R2 and R3 during the 
positive half-cycle. Diode 02 prevents 
negative  current  flow  during  the 
negative  half-cycle,  therefore  C1 
discharges through only R2 and R3 
during that half-cycle. Adjustment of 
R3 controls the amount by which C1 
discharges  during  the  negative 
half-cycle. Because the resistance of 
R7 is very much larger than the ac 
impedance of capacitor CI, the voltage 
waveform on C/ approaches that of a 
perfect  cosine  wave  with  a dc 
component. As potentiometer R2 is 
varied, both the dc and the ac voltages 
are divided, giving a family of curves as 
shown in Fig.14. 
The gain of the system, that is, the 
ratio of the change of effective SCR 
output  voltage to  the change in 
generator emf is considerably greater 
at low speed settings than it is at high 
speed settings. This high gain coupled 
with a motor with a very low residual 
emf will cause a condition sometimes 
known as cycle skipping. In this mode 
of operation, the motor speed is 
controlled by skipping entire cycles or 
groups of cycles, then triggering one or 
two cycles early in the period to 
compensate for the loss in speed. 
Loading the motor would eliminate 
this  condition;  however,  the 
undesirable sound and vibration of the 
motor necessitate that this condition 
be eliminated. This can be done in two 

ways. 
The first method is used if the motor 
design is fixed and cannot be changed. 
In this case, the impedance level of the 
voltage divider R1, R2 and R3 can be 
lowered so that C1 will charge more 
rapidly, thus increasing the slope of 
the ramp and lowering the system 
gain. The second method, which will 
provide an overall benefit in improved 
circuit  performance,  involves  a 
redesign of. the motor so that the 
residual  emf  becomes  greater.  In 
general, this means using a lower grade 
of magnetic steel for the laminations. 
As a matter of fact, some people have 
found that ordinary cold-rolled steel 
used as rotor laminations makes a 
motor ideally suited for this type of 
electronic control. 
Another  common  problem 
encountered with this circuit is that of 

Fig. 12 Speed control scheme for universal 
motors. 
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Fig. 14. Voltage waveform at 
point A (Fig. 12) for three 
different settings of R2. 

thermal  runaway. With the speed 
control set at low or medium speed, at 
high ambient temperatures the speed 
may increase uncontrollably to its 
maximum value. This phenomenon is 
caused by an excessive impedance in 
the voltage divider chain for the SCR 
being triggered. If the voltage-divider 
current is too low, current will flow 
into the gate of the SCR without 
turning it on, causing the waveform at 
point A to be as shown in Fig.15. The 
flat portion of the waveform in the 
early pa-t of the half-cycle is caused 
by the SCR gate current loading the 
voltage divider before the SCR is 
triggered. After the SCR is triggered, 
diode D/ is back-biased and a load is 
no longer on the voltage divider so 
that it jumps up to its unloaded 
voltage. As the ambient temperature 
increases, the SCR becomes more 
sensitive, thereby requiring less gate 

Fig. 17 Speed-torque characteristic of 
permanent magnet motors at various 
applied voltages. 

Fig. 16 Speed control of permanent magnet 
d.c. motors. 

PHASE  ANGLE 

Fig. 13. Waveform for one positive 
half cycle in the circuit shown in 
Fig. 12. 

Fig. 15 When resistor R1 (Fig. 12) is too 
large, this voltage waveform appears at 
point. A. The dotted line is the unloaded 
waveform and the unbroken line is the 
actual waveform. 

current to trigger, and is triggered 
earlier in the half-cycles. This early 
triggering causes increased current in 
the SCR thereby heating the junction 
still  further  and  increasing  the 
sensitivity of the SCR until maximum 
speed has been reached. 
The solutions to this problem are the 
use of the most sensitive SCR practical 
and  a voltage divider network of 
sufficiently low impedance. As a rough 
rule of thumb, the average current 
through the voltage divider during the 
positive  half-cycle  should  be 
approximately three times the current 
necessary  to  trigger  the  lowest 
sensitivity (highest gate current) SCR 
being used. 
In addition to the type of steel used 
in  the  motor  la minations, 
consideration should also be given to 
the design of motors used in this 
half-wave speed control. Since the 
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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. 
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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 frequency 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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CONTROL FOR MOTORS 

maximum rms voltage available to the 
motor under half-wave conditions is 
less than for full-wave, the motor 
should be designed for use under these 
conditions to obtain maximum speed. 

CONTROL OF PERMANENT 
MAGNET MOTORS 
As a result of recent developments in 
ceramic permanent-magnet materials 
that can  be easily  moulded  into 
complex  shapes at low cost, the 
permanent-magnet motor has become 
increasingly attractive as an appliance 
component. Electronic control of this 
type of motor can be easily achieved 
using techniques similar to those just 
described for the universal motor. 
Figure 16 is a circuit diagram of a 
control  system  to  control 
permanent-magnet  motors presently 
being used in blenders. Potentiometer 
R3 and diode Co 7 form a dc charging 
path for capacitor C7; variable resistor 

R/ and  resistor R2 form  an ac 
charging path which creates the ramp 
voltage on the capacitor. Resistor R4 
and diode 02 serve to isolate the 
motor control circuit from the ramp 
generator during the positive and 
negative ha f-cycles, respectively. 
A small amount of cycle skipping can 
be experienced at low speeds using this 
control, but not enough to necessitate 
further development work. Since the 
voltage generated during off time is 
very  high,  the  thermal  runaway 
problem does not appear at all. 

HEATER CONTROL AND TIMERS 
The circuit shown in Fig.2 or 3 could 
well be made to control heaters in 
domestic  appliances  without  any 
modifications. 
If the capacitor CT in Fig.3 is made 
very large a timer results. The time 
delay is set by the value of CT and the 
variable resistor R T.  • 
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PIANO KEY SWITCHES — 6 keys and 
5 sections with 6 changeovers $1.00 
each, post and packaging 30c. 
TELESCOPI C  AE RIALS  30" 
extended, 6%," closed, $1.25 each, post 
and packaging 25c. 

POWER  SUPPLIES,  EX COMPUTER. 
FULLY TRANSISTOR REGULATED. 
These units are as new and are in perfect 
working  order.  Original  cost  was  on 
excess  of  $300  each.  Two  Models 
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12"  reels  in  plastic  boxes.  Good 
Condition $1.00 ea. P/P $1.00. 
CO MPUTER  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 
offer. 6 Boards for $5.00 plus P/P $1.50. 
COMPUTER RELAYS SILVER WIRE 
TYPE. 4 sets changeover contacts. Size 
2',2" x 1,, x  complete with socket. 
20V coils with latching coil assembly. 75 
cents ea. P/P 20 cents. 
SILICON  DIODES.  100  P.I.V.  145 
Amps. $3.00 ea. P/P 30 cents. 
CASSETTE  TAPE  HEADS.  Mono. 
Transistor, $1.50 ea. P/P 15 cents. 
TRANSISTORS  —  0C470,  OC203. 
C/C45,  2N1308,  35 cents ea. AC126. 
2N1306. 45 cents ea. 2N1308/2N1309 
Matched Pairs, $1.50 P/P 10 cents. 
CRYSTAL  FILTERS,  10.7 MHz  to 
10 kHz.  Bandwidth $5.00 ea. P/P 30 
cents. 
TELEPHONES. Black — complete with 
handset. $3 each P/P $1.50. 
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Sole Australian distributors 

INTERNATIONAL DYNAMICS 
(AGENCIES) PTY. LTD., 
P 0 Box 205 Cheltenham. Vic 3192 

Big name! Small price! Top quality! 

R OTEL R A-211 
... and it outperforms many units almost 
double the price! 
It keeps astounding new audio people 
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distortion than all other amplifiers in its 
price range, and because of sheer 
performance and value. 
Check the facts: Frequency response 
20-75,000Hz. 12 watts RMS per channel, 
50 watts total music power (IHF). All 

solid state electronics, all silicon output 

transistors. Pushbutton controls for 
power, speaker systems 1 and 2, 
volume, tape monitor. Headphone jack, 
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cartridges, tuner, tape recorder, 
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M & G Hoskins Pty Ltd, 37 Castle St, Blakehurst 2221 
Telephone: 546 1464 
Stereo Supplies, 95 Turbot St, Brisbane 4000 
Telephone: 21 3623 
Challenge Hi-Ft Stereo, 96 Ririe St, Adelaide 5000 
Telephone: 223 3599 
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Audio Services, 44 Wilson St, Burnie 7320 
Telephone: 31 2390 
Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121 
Telephone: 42 3762 
Albert TV & Hi-Ft. 282 Hay St. Perth 6000 
Telephone: 21 5004 
Duratone Hi-Fi, Cnr Botany St & Altree Crt, Phitjip 2606 
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• 

Basic F 
Series Unit 

Series F 

1 *— t / 

Enlarged view showing 
silver plated bridging 
contacts with their 
spring balance for the 
best contact pressure 
and durability 

Lens 

FL Lamp 
Lighted Series 

Snap Fit 
Lamp Holder 

SERIES F: Contact spacing, mounting methods and plunger dimensions conform to the accepted world 
wide practices of the Broadcasting Industry. When designated Series FL, the switch is available with 
lamp holder for lighted buttons. It is possible to remove the plunger and bridging contacts from 
the front of the switch without disturbing the switch position or electrical connections, by lifting 
out locking staple or plastic bar (as shown centre above). Replacing the wire staple with 
plastic bar converts switch from push to momentary and interlocking action. 
FEATURES: Inexpensive —Proven dependability —Modular design —Versatile —Com-
pletely enclosed —Up to 10 PDT —Infinite combinations —Solder lugs or PC terminals 
—Smooth slide action —Large selection of chassis spacings, button styles and  
colours —UL, CSA and Local Supply Authority approved 4A 250V Power Switch 
—Stand-offs moulded on bottom to hold switch parallel to PC board. 
FA INDICATOR BUTTONS: These buttons work on the principle of 
reflecting ambient light through a clear plastic lens. Needs no power 
supply, lamp, lamp holder, switch contact or wiring. A MUST for 
switching requiring indication of switch position. / e° 

N ATR ONI CS PTY. LI MITE D 
IRH CO MPONENTS OlViSION 
THE CRESCENT, KINGSGROVE, N.S.W. 2208. 

f c. 
PHONE: 50-0111 
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TACHO-TIMING LIGHT 

Extended circuitry allows timing check over 
full speed range. 

IN our June 1974 issue we described a 
simple timing light using a Zenon flash 
lamp. The unit described in this issue 
is a more complex version of the same 
instrument.  It  has  a built  in 
tachometer and is capable of checking 
timing over the full range of engine 
RPM. 
The use of such an instrument will 
allow checks on the correct operation 
of the distributor particularly with 
respect to mechanical and vacuum 
advance with increasing RPM. 

CONSTRUCTION 
The layout and construction of the 
timing light will vary depending on the 
housing. 
We purchased a cheap torch (readily 
available from chain stores) which 
takes four size 'D' batteries. 
Our  layout  and  method  of 
construction can be seen from the 

Assembly of the unit may be seen from this photograph. 

illustration but this can readily be 
varied to suit the housing used. 
Most of the electronic components 
are mounted on a printed circuit board 
which can be assembled with the aid 
of  the  circuit  diagram  and  the 
component overlay, Fig. 2. Check the 
polarity  of diodes, capacitors and 
transistors etc before soldering. All 
external wiring to the PC board is 
numbered and interconnections from 
the PC board to external components 
should be made with the aid of the 
circuit  diagram,  note  that C4  is 
mounted on the back of the meter and 
C12 on the rear of the reflector. 
The inverter power transistors should 
be mounted on, but insulated from, a 
heatsink made from aluminium sheet 
of at least 40 square centimetres area. 
Details of the transformer are given 
in Table 1. As there are relatively few 
turns, this transformer  may quite 

ell 
PROJECT 
311 

readily  be  wound  by  the home 
constructor. Ensure that the polarities 
of the primary (25T + 25T) and 
feedback (18T) windings are as shown 
in the circuit  diagram  — this is 
important! 
If the unit will not oscillate, (you 
will hear a 2 kHz whistle when it is 
oscillating) try reversing the feedback 
winding. 

The secondary voltage is around 350 
volts and care should therefore be 
taken to insert insulation as specified 
in Table 1, between the primary and 
secondary windings in the transformer, 
and to keep the windings separate on 
the matrix board. 
The reflector of the torch may be 
modified to house the flash lamp in 
the following manner. 
Remove the existing socket, using a 
pair of pliers or cutters, and file the 

WARNING 

On some cars the fan blades 
rotate close to or at a multiple 
of the crankshaft speed. When 
strobed by the timing light, the 
fan may appear to be stationary 
or rotating slowly. 
This is common to all strobe 
light  timers  and  failure  to 
remember this can  result in 
serious personal injury, or a 
wrecked timing light. 
ALWAYS — keep well clear of 
the fan, or remove the fan belt 
whilst timing the engine. 
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opening until it is large enough to 
accept the flash lamp with about one 
millimetre clearance all round. Wind 
some tinned copper wire around the 
flash  ,lamp,  as  shown  in  the 
photograph,  to  act  as a trigger 
electrode, and bring the wire out 
between  the two main electrodes. 
Insert the lamp from the front and use 
modelling clay at the rear of the 
reflector to hold the lamp and seal the 
opening. Then pour quick-dry epoxy 
cement into the reflector until there is 
sufficient around the base of the tube 
to secure it in place. Be careful not to 
get epoxy elsewhere on the reflector. 
When dry, remove the clay and use 
more epoxy to fill any recesses in the 
rear. 

If and when the tube is to be 
replaced a hot soldering iron may be 
used  to  destroy  the epoxy thus 
permitting removal. 

The discharge, C12 should be mount-
ed on the rear of the flash-tube/ 
reflector assembly as shown in the 
photograph. 

The  transducer  is wound on  a 
toroidal ferrite core, as shown in the 
photograph, using shielded audio cable 
as follows. Remove about 0.8 metres 
of the inner cable from its shield and 
wind 20 turns of this around the 
ferrite core. Then solder the end of the 
inner conductor to the shield thus 
creating a complete loop. 

The coil should also be shielded to 
prevent the magnetic field around 
nearby spark-plugs (other than number 
one plug) from triggering the timing 
light. To do this we cut strips of 
aluminium foil about lOmm wide and 
sandwiched them between two layers 
of  12mm  wide  cellulose-tape  to 
produce  a continuous  strip  of 
insulated foil 1 metre long. A length of 
wire should be connected to one end 
so that the strip may be connected to 
the shield of the coaxial cable. The foil 
is wrapped around the coil, in a similar 
manner to the coax, except that the 
ends of the foil must not touch. 
Should the ends touch, a shorted turn 
would be created which would prevent 
the transducer from operating at all. 
The coil should be completely covered 
and will appear as shown in the 
photograph. 

CALIBRATION 
Two different methods may be used 
to  calibrate  the  timing  light.  In 
method A, the preferred method, you 
will  need  an  oscilloscope with a 
triggered and calibrated time base, and 
an accurate tacho. In method B you 
will have to prevail on the local garage 
to allow you to calibrate your unit 
against their accurate (?) unit. 

Method A. 
1. Connect the unit to the motor 
with the transducer over number 1 
spark lead. 

2. Switch the timing light to "tacho" 
mode. 

3. Start the engine and adjust the 
sensitivity control to the minimum 
setting that allows the meter to 
move smoothly as engine revs are 
increased. 

4. With the CRO monitor between 
the common line and the collector 
of 04, the voltage should swing 
from zero to +9 volts and back to 
zero each time the number one 
plug fires. 

5. Adjust R V2 such that the pulse 
width at 04 collector is 1.67 
milliseconds. 

6. Remove the CRO leads and set the 
engine revs to 3000 with the aid of 
the accurate tachometer. 

7. Adjust R V4 such that the meter 
reads 3000 RPM. This completes 
the calibration. 

Method B. 
1. Connect both your timing unit and 
the garage unit to the car. 

2. Switch the unit to "timing" mode. 
3. Start the engine and set the RPM 

to 3000. 
5. Now using your own unit adjust 

the sensitivity control as in step 3 
method A. 

6. Adjust R V1 until the timing marks 
coincide. 

7. Adjust R V4 such that the same 
reading is obtained on meter M1 as 
on the garage unit. 

8. Switch to tacho and adjust RV2 to 
read 3000 RPM. 

Note that the motor must be held at 
constant  speed  throughout  this 
process. 

USING THE UNIT 
The workshop manual for most cars 
contains details of the timing changes 
with  respect to  engine RPM and 
vacuum. If an engine is to perform at 
maxi mum  efficiency  these 
characteristics need to be checked and 
corrective measures taken if out of 
tolerance. 
To check mechanical advance: 
1. Remove  vacuum  line  to 
distributor. 

2. Fit transducer over  number 1 
spark-plug lead. 

3. Switch timing light to "TACHO" 
4. Start engine and switch on timing 

light. 
5. Adjust sensitivity such that meter 

indicates correct RPM over full 
range without undue jitter. 

6. Set the idle speed as specified in 
manual. 

7. Switch to TIMING and set "timing 
adjust" potentiometer until the 
flywheel mark corresponds with 

TDC mark on the crankcase. (If 
some other mark than TDC is 
used, simply add the number of 
degrees the mark is BTDC (before 
top dead centre) onto the meter 
reading). If this is less than 2° 
advance  (minimum  obtainable 
with delay) switch SW3 may be 
used to remove all delay. 

8. Switch back to tacho and increase 
speed to next calibration point as 
detailed in the manual. 

9. Whilst holding engine revs steady 
at this setting, switch back to 
"TIMING"  and  set  "TIMING 
ADJUST" until the marks again 
coincide. The meter now indicates 
the number of degrees of advance. 
Note that engine revs must not 
change otherwise the reading will 
be in error. 

10. Repeat 8 and 9 for all other 
specified calibration points. 

To check vacuum advance: 
The only points on vacuum advance 
that need checking are the maximum 
advance with  vacuum and that a 
vacuum is held, ie no leaks in the 
distributor. 
1. With the motor idling check the 

timing  with  the  vacuum  line 
disconnected. 
2. Draw a vacuum in excess of the 
normal vacuum (sucking the line by 
mouth will be sufficiently effective) 
and check the timing advance against 
that specified in the manual. 
3. Hold the vacuum in the line and 
check that the timing does not shift 
(due to leak in distributor vacuum 
mechanism). 
If a more accurate check is required 
the above checks can be done in 
conjunction with a vacuum gauge. 

(Note - refer to June 1974 issue re 
capacitor life) 

SPECIFICATION 

Energy per flash 

Maximum flash rate 

Trigger method 

Input voltage 

Timing meter range 

Minimum delay 

0° is switchable 

Maximum delay 

50° maximum 

Tacho meter range 

0.2 joule 

50/se c 

(6000 rpm) 

current trans-

former on No 1 

spark lead. 

10-14 volts dc 

0-50° 

<4°/1000 rpm 

40°0000 rpm 

0-5000 rpm 
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This picture shows how the transducer is 
wound with the inner core of shielded cable. 
Aluminium foil shielding is wound over the 
completed coil as detailed in the text. 

PARTS LIST 
TIMING LIGHT 

ETI 311 

R14  Resistor 
R4 
R7 
R3  9P 

R12 
R13,15 
R8 
R5 
R1,2,11 
R10 
R17 
R6,9 
R16 
R18 
RVI  Potentio meter  100k log 

rotary 
RV2,4  10k tri m type 

VT U or similar 
RV3  20k in 

rotary 
C2,3  Capacitor  820pF 

cera mic 
C10  0.00111F 

400V 
polyester 

C11  0.02211F 
400V 
polyester 

C8,9  0.0111F 
polyester 

Cl  0.08211F 
polyester 

C12  3.3/IF 500V 
electrolytic 

C6,7  4.711F 350V 
electrolytic 

C5  2511F 25V 
electrolytic 

C4  22011F b y 
electrolytic 

QI  Transistor  2N2647 
. Q2,3  BC548, 

BC 108 
Q4  BC558, 

BC178 
Q5,6  2N3055 
SCR1  SCR  2N2640, 

C1061) 
01,2  Diode  IN914 or 

equivalent 
03  Al5A or 

equivalent 
04,5  EM401 or 

equivalent 
06, 7  EM404 or 

equivalent 
ZO1  Zener diode  BZX79C9V1 

(9.1 V 
400 mW) 

Ti  Transfor mer (see table 1) 
T2  Pulse Transfor mer T R4 kN 
T3  Pickup coil  (see table 2) 

LPI  Flash tube  MFT-I000, 
MFT-1200, 
or similar 

PC board  ETI-311 
MI meter 0.5011A FSD 
SW1  Switch 2 pole 2 position. 

Position. 
SW2,3 switch single pole on-off. 
(There were already incorporated in 
the torch housing used in our 
prototype) 
reflector, heatsink, housing for 
electronics. 

33 5W  5% 
120 1/4 W 
180 LA W  " 
470 I/4W  " 
470 v2W 
1 k V4 W 
1.2k 1/41N 
1.5k 1/4 W 
2.2k 114W 
8.2k 114W 
8.2k 5W  " 
15k " 
1M 1/4 W  " 
2.2M 1/4 W " 
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HOW IT WORKS Eli 311 
The flash tube used requires a 
supply of 300 to 400 volts. This is 
obtained by stepping up the vehicle 
12 volts supply by means of an 
inverter. 
Transformer  TI,  together with 
transistors Q5 and Q6 form a self 
oscillatory inverter. The frequency of 
operation, about 2 kHz on a 12 volt 
supply, is primarily determined by 
the core materials, the number of 
primary turns and the supply voltage. 
Protection against reversed-polarity 
supply leads is provided by diode D3. 
The output from the secondary of 
transformer T1 is voltage doubled by 
D6, D7, C6 and C7 to provide about 
400 volts dc which is fed to the flash 
tube via R17. Capacitor C12, in 
parallel with the flash tube, charges 
to this voltage and thus stores the 
energy needed for the flash. 
Capacitor Cll is also charged up via 
R16 and the energy stored in this 
capacitor is used to trigger the flash 
as follows. When the SCR is triggered 
by a pulse on its gate it conducts and 
rapidly discharges Cl 1 through the 
primary of pulse transformer T2. The 
pulse of current through the primary 
of T2 induces a 4000 volt pulse in 
the secondary winding which fires 
the flash tube. 
When C11 is fully discharged . the 
current through RI6 is not sufficient 
to hold the SCR on and it turns off. 
Thus the flash is fired at a time 
determined by timing of the trigger 
pulse to the SCR. 
The  pulse  from  number  one 
spark-plug lead is picked up by 
transducer T3 and used to trigger a 
monostable consisting of QI, 2 and 
3. Each time a spark-plug pulse 
occurs Q3 turns on and Q2 turns off, 
and remains off for a predetermined 
time before resetting. Whilst Q2 is off 
Cl charges via RV1/R2 (or RV2/RD 
and  when the voltage across it 
reaches about 6 volts the unijunction 
transistor Q1 fires, discharging Cl, 
producing a pulse which resets the 
monostable. By varying the setting of 
RV1  the  time duration of the 
monostable pulse can be altered. 
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Fig. 2. Con-wont overlay for the Tacho Timing Light (this drawing has been placed sideways on 
the page to simplify checking against main circuit drawing). 

Transistcr Q4 simply inverts the 
output paLse train from Q3 and 
drives the meter MI. When Q3 is on 
04 is on and its collector is at +9 
volts, and when Q3 is off 04 is off 
and its collector at zero volts. Thus 
capacitor C4 will charge to a voltage 
which is proportional to the average 
of the on/off ratio, and this voltage is 
read by the meter. Zener diode ZD I 
stabilizes the supply to Q4 at 9.1 
volts. 
The output of Q3 (Q4 in the no 
delay model is used to trigger the 
SCR. Since the SCR  requires a 
positive p Ilse to trigger it, it will tire 
when Q3 turns off, that is, at the end 
of the delay period produced by the 
monostable. Since the output of Q4 

is "inverted", when this output is 
selected the SCR tires the instant 03 
turns on, that is without any delay. 
In the timing mode the delay period 
is adjustable by means of RVI so 
that the timing mark on the flywheel 
is aligned with that on the block. The 
meter MI will then read the number 
of degrees of spark advance. In the 
tacho  mode  the  inverter  is 
disconnected to disable the strobe 
and a preset delay of 1.66 msec is 
selected. The meter now reads RPM 
with full scale of 5000 RPM. 
The  picture  shows  how  the 
transducer is wound with the inner 
cote of shielded cable. Aluminium 
foil shielding is wound over the 
completed coil as detailed in the text. 

TABLE 1. Transformer Winding Details 

WINDING 

Primary 1 
Primary 2 
Feedback 

Secondary 

TURNS  GAUGE 
25  20 B&S 
25  20 B&S 
18  26 B&S 
0.01 inches insulation between primary 

and secondary windings 
350  26 B&S 

NOTES 

Bifilar wound 

Core 2 x "E" core Philips type 4322 020 34720 
Coil Former Philips type 4312 021 28622 
or Philips type 4322 021 31830 
(the latter type has solder pins on for mer) 

TABLE 2. Transducer Winding Details 

Core Philips type 4322 020 36570 
20 turns of audio coax inner, wound and shielded as 
detailed in text and illustration. 

Fig. 3. Printed circuit board dimensions 74mm x 82mm 
(full size). 
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Modesty almost for 
just how good the r 

amplifier 

low 

MAIO 

The Swedes are a modest race. 
They prefer to play things down. Exag-

geration doesn't go down well in their cold 
climate. So the world has come to realise that 
when a Swede says something is passable it's 
good. And when a Swede says something is 
good — it's great. 

In Sweden the new Sonab P4000 ampli-
fier is considered good. Which is hardly 
surprising since it took thousands of design 
man-hours to develop. 

alookwas 
fireshmes 

A 

C  0 

es& We ow is low 

The man responsible was Clas Wanning 
— Stig Carlsson's greatest disciple. Clas 
Wanning is an honours graduate in Audio 
Electronics from the Institute of Technology 
of the University of Stockholm. 

The P4000 is his brainchild. 

So what makes it so good? 
It has 50 watts per channel output, and an 

almost flat frequency response curve. So you 
never miss a note. 



bids us from saying 
ew Sonab P.4000 
really is. 

It's good looking too. The chassis is made 
from extruded aluminium almost 1/4" thick. 
With all the inputs, outputs and knobs you 
need. And it's so strong not even a ton of 
bricks could harm it. In fact it's as durable 
inside as out. 

The electronics are so good they're 
guaranteed. Not just for 12 months like ordin-
ary amplifiers are. But for a whole 5 years, 
with no holds barred. So modesty certainly 
doesn't prevent Sonab from putting their 

money where their mouth is. And it doesn't 
cost you a fortune either. Just $399.00. 

So if you want to put your money where 
the sound is. write or phone us now. And 
we'll send you a full descriptive leaflet. And 
the name of your nearest stockist. 

Sonali 
OF SWEDEN PTY. LTD 

13 Rickard Road 
Narrabeen 2101. 
Phone 91 3-245 5 



SPRING 
REVERBERATION 

UNIT 

THE  SOUND  of  many  musical 
instruments may be "enhanced" by 
the  addition  of  reverberation. 
Particular examples of instruments, to 
which  reverberation  is commonly 
applied, are the electronic organ and 
the guitar. 

Reverberation  is defined  as the 
persistance  of  sound  within  an 
enclosure after the original sound has 
ceased. It may also be defined as a 
series of multiple echoes, decreasing in 
intensity, so closely spaced in time as 
to merge into a single continuous 
sound  eventually  dying  away  to 
noth ing. 

Reverberation,  added  with 
discretion, gives life and brilliance to 
the music from individual instruments 
which otherwise appear dull and flat. 
It is less commonly known that, when 
reproducing  recorded  material, the 
addition  of  reverberation  can 
considerably enhance the liveliness of 
the material and its apparent spatial 
depth. 
Artificial  reverberation  can  be 
achieved in several ways. One system 
employs echo chambers to achieve the 
delay.  A second  system  employs 
magnetic tape-loop techniques, whilst 
a third, the one used in this project, 

SPECIFICATION 

INPUT VOLTAGE 
Maximum 
Range 

FREQUENCY RESPONSE 
Direct 
Delayed 

IMPEDANCE 
Input 
Output 

CROSS TALK 
With 10 k source impedance 

GAIN 
xi mum 

SIGNAL TO NOISE RATIO 
Direct 
Reverberation 

1 volt 
100 mV — 1 volt 

—3 dB at 20 Hz, 50 kHz 
50 Hz — 4 kHz 

approx. 47 k 
< 5 k 

— 40 dB 

unity 

> —60 dB ref IV 
> —50 dB ref IV 

Built-in mixing facilities 
and stereo operation are 
provided in this versatile 
unit. 

uses an amplifier that drives springs to 
provide the delay. It is also possible to 
achieve  delay  by  fully  electronic 
means but, for normal instrumental or 
home use, the circuitry is prohibitively 
complex and expensive. 
The unit described is based on a 
readily available reverberation spring 
assembly  and  is  suitable  for 
incorporation into existing amplifier 
instrumental setups, or for adding 
reverberation  to  the  reproduction 
from stereo Hi-Fl systems. 
In March of 1972 a simpler unit was 
described in Electronics Today. This 
was  very popular but, required a 
separate  mixer  in order  that the 
generated  echo and original  signal 
could be combined in controllable 
proportions. 
This unit has the required mixing 
facilities built-in, the proportion of 
echo to original signal being adjustable 
by  a control  called  DEPTH.  In 
addition, we decided to make the unit 
capable of adding reverberation to 
stereo systems. This involves very few 
extra components since both channels 
are mixed into the reverb spring and 
the combined echo then separately 
mixed with the original left and right 
channels. This extra expense is only 
that of an extra transistor stage and is 
well justified, even if the unit is mainly 
intended for monophonic work. 

As the unit is completely functional 
within itself, and fitted into a strong 
but attractive metal cabinet it will be 
equally  suitable  for  use  by 
professionals or  high-fidelity audio 
enthusiasts. 

CONSTRUCTION 
We housed our unit in a simple 
pan-shaped chassis with metal cover. 
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en PROJECT 424 
+15V 

RI 
100k 

RIGHT  Cl 
INPUT  33pF +15V 

CD 

LEFT 
INPUT 

R2 
100k 

6 

- 5V 

R3 
10k 

.-6-nry6-6E 
S.R.1 

22 
R4 

+15V 

R5 ç  R6 
39k  39k 

c2 
470pF 

01 
BC549 

+7.5V  3 

R9 
47k 

 W IN  

C3 
33pF +15V 

R10 

-0.6V  R8  DO 
4.7k 

R7 
39k  •  c5 

I22 F 

RI4 
47k 

RV1/A 

100krLIN  
R11 = 1 
47k  i 

R12 
47k 

RV1/13.1 4'  
100k -.-
LIN 

NOTES. 
VOLTAGES GIVEN ARE OF THE PROTOTYPE 
AND SHOULD BE TYPICAL. 
IF USED WITH OTHER EARTHED EQUIPMENT, 
ONLY THE EXTERNAL BOX SHOULD BE 
EARTHED TO THE MAINS. 
THE REVERS UNIT ITSELF SHOULD BE 
INSULATED FROM THE CHASSIS. 

A O ce r 

240Va.c. 

N o -cfj "  
9111  Ti 

\ 240V-30V 
PF 30120 VA 
OR SIMILAR 

E 

F 1 

Fig. 1. Circuit diagram of the spring reverberation un 

Fig. 2. Full size 
printed circuit tic 
layout. 

R26 
lk 
1W 

R13  R17 
47k  47k 

7, 

BC109  BC179 

C6 
2.2 F 2.2p F 

R18 
88k 

C7 
2.2mF 

• 

R19 
68k 

+9V  R22 
4.7k 

R20 
150k  2.2p F 

CY1 
RIGHT 

03  RV2/A OUTPUT 
BC549  10k 
2.6V 

C9 
22.F 

+9V  R24 
4.7k 

R21  C10 
150k  2.2 F 

DIODE 

PHILIPS ONLY 
BC549  BC559 

BC549  BC559 

C11 
22, F 

CW 
LEFT 

RV2/B OUTPUT 
10k 
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SPRING REVERBERATION UNIT 

FROM REVERB 
SPRING OUTPUT 

Fig. 3. Component overlay. 

HOW IT WORKS 

The reverberation  spring  is an 
electro-mechanical  device  for 
delaying and producing echo on 
audio signals -- it operates in the 
following  manner.  A  relay-like 
transducer vibrates one end of a 
spring in response to an input audio 
signal.  The  spring  continues to 
vibrate after the excitation has been 
removed and thereby produces a 
decaying 'echo' as well as delaying 
the propagation of the signal to the 
transducer at the other end. 
The mechanical system naturally 
has  many  resonances  and  the 
frequency response therefore cannot 
be flat over a small frequency range, 
but is substantially flat over the 
broad frequency range of 50 Hz to 4 
kHz. 
Integrated circuit ICI is connected 
so as to provide current drive to the 
input transducer of the spring. The 
transducer is inductive and hence, the 
voltage across it will increase with 
frequency.  However,  since  the 
current remains constant, the power 
in  the  transducer  also  remains 
constant. The stereo input is summed 
into R3 by resistors RI and R2 (with 
a loss of 20 dB) to provide a 
composite signal at pin 3 of ICI. As 
the amplifier always tries to keep pin 
2 at the same potential as pin 3, the 
voltage across R4, and the current 
through it, is therefore proportional 
to the input voltage. As very little. 
current flows into pin 2 of the IC, all 
this  current  flows  through  the 
transducer. 

The  output  signal  from  the 
transducer at the other end of the 
spring is very small (about —50d13 
referred  to  the  input  and  is 
therefore  amplified  back  to  a 
reasonable level by Q I, Q2 and IC2. 
Transistors QI and Q2 are low noise 
types  and  are  arranged  as  a 
differential pair to add gain before 
the inherently noisy IC. The gain is 
set by (R1O+R8)/R8 to about 46 dB. 
The low frequency cutoff is set by 
C5 and R8, and the high frequency 
cutoff by R10 and C4. Note that 
these last figures refer only to the 
receiving transducer amplifier and 
not to the whole system. 
The direct inputs, left and right, are 
now both mixed with the common 
reverberation signal in mixers Q3 
(right) and Q4 (left). The proportion 
of direct and reverberation signals is 
adjustable by means of depth control 
RV1. The gain of the output stage is 
set by R20. R21 and the bias by 
R18, 19, the overall gain of the 
complete  system  being 
approximately unity. 
If single channel operation only is 
required, simply delete the second 
mixer transistor and its associated 
components. If reverberation only, 
without  the  mixing  facility,  is 
required the output may be taken 
direct from pin 6 of IC2. 
In the event that a volume control 
is not required resistors may be fitted 
to the board (holes provided on 
board) to set the volume to any 
desired level. These resistors may 
have any value between 10 k and 1M.. 

This enables the unit to be used as a 

flexible system component, but, if 
desired, the electronics may easily be 
incorporated  within  an  existing 
system-box if room permits. 
The majority of the components are 
mounted  upon  one  single 
printed-circuit board, although matrix 
or veroboard can quite easily be used 
if preferred. 
Whichever constructional method is 
used, it is essential to check polarized 
components, for correct orientation, 
before soldering. Note especially that 
two different pin configurations for 

the BC549 are available and that it is 
the Philips type which is shown on the 
overlay. 
The input socket of the reverberation 
spring must be removed and replaced 
with an insulated type. To do this it is 

ETI 424 
PARTS LIST 

R4  Resistor 
R23,25 
R26 
R8,22,24  " 
R3, 

R5,6,7 
R9,11,12,13 " 
R14,15,16,17" 
R18,19 
R1,2, 

22  1/2W 
470 
1 k  1W 
4.7 k 
10 k 

39 k 
47 Is 
47 k 
68 Is 
100 k 

I/2W 

R20,21  150 k" 
RIO  1 M  " 

Roo 

RV1  Potentio meter  100k 
dual in rotary 

V2  10 k 
dual log rotary 

c 1,3  capacitor 33pF cera mic 
C4  39pF cera mic 
C2  470pF cera mic 
C5,6,7,8,10  2.211F b y 

electrolytic 
C9,11  22/IF 10V 

electrolytic 

C12  220/2F 50V 
electrolytic 

C13,14  47/IF 25V 
electrolytic 

Note: all electolytics except Cl2 are pc 
mounting. 

01-134  diodes  EM401 or equivalent 
zD1-21D202  Zener diodes BZX 79 C15 

or equivalent 

Q1 -Q4  transistor  Bc549, I3C109 
or equivalent 

IC1,2  operational amplifier LM301A 
PC board ETI 424 
SW1 switch 2 pole on-off 240V rated 
Fl fuse and fuse holder 500 ma chassis 
mounting 
Spring reverb unit Plessey type 51 or 
equivalent 
T1 transfor mer PF30/20VA, PF 3600 oi 
equivalent 
3 core flex and plug 
2-way RCA sockets — 2 off 
12 mm tong spacers 4 off 
chassis to Fig. 7 
metal cover to Fig. 8 
front panel to Fig. 6 
rubber gro mmet for power cord and 
insulating reverb unit. 
insulated RCA socket for revert). 
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necessary to enlarge the mounting hole 
to provide adequate clearance. Take 
care  not  to  damage  the  spring 
mechanism whilst doing this. 

The reverberation spring must also be 
insulated from the chassis by means of 
rubber grommets or similar. This is 
necessary to prevent earth loops, when 
used  in  conjunction  with  other 
equipment, which would cause high 
hum levels. 

The unit should be wired, as shown 
in Fig. 1, taking care to keep all 240 
volt ac wiring  well  clear of the 
electronics and especially clear of the 
receive end of the reverberation spring. 
The metal case itself should be earthed 
even though the electronics itself is 
not earthed. 

2 

Fig. 6. Front panel 
artwork for the spring 
reverberation unit (half 
size) 

Fig. 4. Method of 
mounting the 
hardware and 
printed circuit 
board into the 
chassis is illustrated 
in this internal view. 

Fig.5 Front panel 
drilling details. 

2 HOLES 10.3rnm. du 1 HOLE E.4rnm. du. 

75 
-0-40 

270 
245 

220 

MATERIAL 
SATIN ANODISED 
ALUMINIUM SILK 
SCREENED TO 
FIG. 

40 

270 
300 

I  o 6-,81   
I  I  

262 

- 2 HOLES FOR SELF TAPPERS - _ 

6 -11" 

---
 t 25.4 

160 

1 

195 
280 

.1- 6 

4 

1211 

••-- -80 
270 

VIII 

Fig. 7. Dimensions and drilling details of the chassis. 

18 

p 1 HOLE 6.4mm. Ma. 

0 21 HOLES 3.2 mm dta. 

13 3 HOLES 10.3mm.dia. 

4 HOLES 12.7 mm 

I n 1 HOLE 14.3 mm 

MATERIAL 18 GAUGE STEEL 

ALL DIMENSIONS 
ARE IN MILLIMETRES 
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HITACHI STEREO CASSETTE DECKS 
TRQ 20200 Noise filter, chrome tape switch auto stop, 
Din & RCA. Headphone socket $132.00. 
TEQ 2030D Has all 2020D but with memory $149.00. 
TRO 2000 Dolby deck $179.00. 

SPRING 
REVERBERATION 
UNIT 

SETTING UP 
As  the reverberation  spring  is a 
mechanical  device,  vibration  wili 
produce unwanted outputs. Hence it is 
an inherently noisy device and should 
be used at a point in the system where 
the signal level is high. 

Two typical points at which the unit 
may be inserted in the system are:-
1. Between the preamplifier and the 
main amplifier. 
2. After the disc preamplifier, or high 
level input and the preamplifier. 
If  inserted  between  pre  and 
main-amplifiers, i.e. after the volume 
control,  turn  the  reverb  volume 
control to maximum and adjust the 
preamplifier volume control such that 
the  main  amplifier  is just  below 
clipping  level.  The  reverb  volume 
control can then be used to set the 
level required. 
If the reverberation unit is inserted 
before the system volume control, the 
volume control on the reverberation 
unit should be set to maximum (or 
deleted altogether if desired) and the 
preamplifier volume control used to 
set the required level.  • 

MATERIAL 
209. STEEL OR 
ALUMINIUM 

ALL DIMENSIONS ARE 
IN MILLIMETRES 

2 
iO 

228 

222 

2 HOLES 3.2rtun did, 

- -- 117 -

4.  

Fig. 8. Detail of the cover. 

4- SPECIALS FOR SEPTEMBER 
BASF LP 35 1800' 7" TAPE 
1 off S6.50 3 off $6.00 10 off S5.50 

HITACHI CASSETTES   

Hitachi C 60LN 
Hitachi C 90LN 
Hitachi C120 LN 

UDC 60 Ultra Dynamic 
UDC 90 Ultra Dynamic 
UDC120 Ultra Dynamic 

1 off 
$1-63 
52-23 
52-85 
$2.37 
$3.15 
$4.35 

12 off 
1-47 
2-00 
2-50 

2.14 
2.84 
3.92 

24 off 
1-33 
1-80 
2-25 

1.93 
2.56 
3.53 

FESTIVAL  RECORDS  AND  PRE  RECORDED 
CASSETTES ORDERED ON REQUEST. 
CASSETTES Normally $6.90 our price S5.95 
LP RECORDS Normally $5.95 our price S4.95 

SONY C90 CHROME CASSETTE  $3.95 

Plessey  12U50  8E2  15E2 
C12P  8E2  15E2 

C12PX  8E2  15E2 
C100  8E2  15E2 
C100X  812  15E2 

C8MX  8E2  15E-2 
C6MR  8E2  1512 
C60  8E2  15E2 

S36.00 
S19.79 
S21.15 
S13.26 
S14.68 

S 8.95 
S 7.90 
S11.09 

ORION STEREO CAR CASSETTE 
Complete with 2 speakers in boxes $69.00 

Philips 8" Woofers 
Philips 1" Dome Tweeters 
3 TC Tweeters 

$12.00 ea 
$ 8.00 
$ 3.50 

University 
meters 

MUA5/73  CTN5OOMP 
(20K-/VOHOC)  (20K-/VOHDC) 

$13.50 each  $16.00 each 

EDGE ELECTRIX 
34A Burwood Rd., Burwood. 

Phone: 747-2931 

CATALOGUE 50c. We do not have elaborate Catalogues, 
just a simple one everyone can understand one sde 
Proprietor deals with all your problems personally. 

COMPLETE MAIL ORDER SERVICE 
All goods available at competitive prices. Please write or 
ring for a quote ... allow a sufficient amount to cover 
Freight when ordering. 



RTR Industries of California, to promote its products, use a phrase that has more meaning with 

each passing year ..."total capability". If "High Fidelity" in reproduction is to be an end, 

"total capability" must be the means. In loudspeaker design, that demands a fundamental 

understanding of each speaker component. What better way is there to understand than to 

build. And this is exactly what RTR does, from the smallest tweeter and electrostatic panels, 

right up to the massive Magnum 25. 

"HIGH FIDELITY" — "TOTAL CAPABILITY" — "RTR 'INDUSTRIES" 

For the true audiophile, a means to an end. 

A NEW CONCEPT 
The RTR columns are a new concept in transducer application. Each 
elegant walnut enclosure houses multiple ultralinear butyl edge 
suspension woofers, one of which is planar resistive loaded. This 
technique yields maximum  acoustic  low  frequency coupling, 
increased damping and a very smooth response curve. This powerful 
low frequency concept is the cornerstone of the RTR column 
speaker systems. The ideal speaker system should radiate uniformly 
hemispherically, and a RTR column achieves this ideal at the low 
frequency end of the spectrum. To achieve "total dispersion" at the 
high end of the spectrum, high frequency drivers are employed on 
three faces of the columns to produce an incredibly uniform polar 
energy response plot. 

RTR column speakers, a "concert hall experience". 

M ODEL 88/0 

Freq.  Resp:—  40- 18500 
Hz. Size:— 11" x 26%." x 
11"  Deep.  Rec.  A mp. 
Power:— 20-60 W R MS 

M ODEL 180/0 

Freq.  Resp:—  28-18500 
Hz. Size:— 14" x 334" x 
14"  Deep.  Rec.  A mp. 
Power - 25-60 W R MS 

Go to your nearest RTR dealer, and have a "musical experience". 

THE MAGNUM 25 
The Magnum 25 is the largest transducer RTR builds. .. a 25" woofer 
with a 6" voice coil. It is the world's finest woofer and has no parallel. 

SPECIFICATIONS 

Power Handling:— 
Free Air Resonance:— 
Impedance:— 
Freq. Response:— 
B/L Product:— 

150 watts R MS 
12 Hz 
8 ohms 
15-800 Hz, properly loaded 
7.5 pounds/amp. 

AUSTRALIAN DISTRIBUTORS: 

BID 

M ODEL 280/DR 

Freq. Resp:— 22-25000Hz. 
Size:— 16V," x 39" x 16%." 
Deep. Rec. A mp. Power:-
25-100 W R MS 

65 Parramatta Rd., Five Dock 2046 NSW, Ph. 799-3156 

190 WILLOUGHBY RD., CROWS NEST, 2065 N.S.W. 439-4201 

202 PELHAM ST., CAR LION, 3053 VIC.  347-8255 

ELECTRONICS PTY. LTD. 
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"Hey .... what do you want 
for under $80?" 

If you're looking for the best combination of features, 
performance and value ... look no further. Glenburn 
delivers just that. 
The Features 
• Full 11" non-ferrous turntable 
• Tone arm cue and pause control 
• Automatic tone arm lock 
• Tone arm height and stylus pressure finger adjustments 
... no tools required 

• Fully automatic, of course 
• Complete with a Shure magnetic cover, base and dust 
cover . .. nothing else to buy 

The Performance 
• Lowest tripping and tracking forces available under $80 

AUSTRALIAN DISTRIBUTORS: 

re Electronics Pty Ltd. 

202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255 
85 Parramatta Rd., Five Dock 2046 NSW, Ph. 799-3156 

• Largest turntable bearing in the industry 
• Exclusive Uni-Planar Mechanism ... results in 
smoother, quieter turntables by putting most moving 
parts on a single plane 

And, The Value 
All these unsurpassed features and improved performance 
available in great new automatic turntables ... Both priced 
under $100. Prove it to yourself. At your nearest Glenburn 
dealer. He'll help you choose the Glenburn automatic 
turntable to fit your needs as well as your pocket. 

Sometimes you have to pay a little less to get a lot 
more. 
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FROM a1., t FOR YOUR ENTERTAINMENT'  I 

COMMA% 1000 
FROM A.G.S. Ei NFRO M MIII MA  
EXCELLENCE IN ENTERTA MMENT ELECTROPWCS 

'1 4 4-1 k 
Modern technology brings you an  m ciirjh 

-. 
music systems. For the first time, here is 3 mulss3ic 
system that allows everyone to enjoy -he  hrill of  t4AvAit  
genuine hifi stereo soind — The Con:erto 1000! 
It sounds better thar any other syste -n at S249. 
There are 3 good reasor: why:— 
(1) You  get  a fully automatic zurnt./ble with a 
magnetic phono cartridge with a long-lie ciamond 

121 You get a 13  FMS per chanrel arnplifier SOUND SH stylus 

that has bass & treble tone controls, tape monitor and 
headphone facilities, id a separats volime control 

for each channel. 
(3) You get twc full+, air sealed speakers systems 
with a 10" bass spea<er and 2" tweeter in each 
walnut enclosure. 

A GENUINE HI-Fl 
STEREO 

MUSIC SYSTEM 
ONLY $249 

UNDOUBTEDLY, THE BEST AT THE PRICE — 
CONCERTO 1000. 

Datribcted by BID ELECTFONI.  PTY LTD 202 Pelham St., Canton V c. Ph. 347 8255 
65 Parramatta Rd, Fivedock 2046, NSW. Ph 725-31.t 



For your listening pleasure - 

THE EXCITING RANGE OF 61PARAMOUNTS' 
The  hi-fl  market  has  long  needed  a range  of 
high-performance aesthetically pleasing speaker systems, 
for the hi-fl enthusiast who wants the best but can't 
afford overpriced imported systems. 
The individual drivers in each of these systems are 
imported  from  one of America's  largest  speaker 
manufacturers, who have designed and engineered the 
"Paramount" range for Linear Design. The bass drivers 
are skilfully engineered bump-down chassis, to produce 
maximum cone excursions. This long-throw travel will 
allow for the reproduction of rich, deep bass notes 
without cone distortion. All the bass di-Niers also have 
the patented AIumpneTM voice coil for maximum heat 
dissipation. All in all, a woofer that insures unparalleled 

power handling capabilities and low distortion. 
For high frequency reproduction, the "tweeters" are 
engineered with a moulded high density curvilinear cone 
for wide angle dispersion, and are acoustically dampened 
within sealed back housings. Large ferrite magnets insure 
superb transient response and definition. Of special 
design is the "phenolic ring" tweeter, as used in the 
models P 100 and P 300, that is a unique feature and 
further improves dispersion. The "phenolic ring" tweeter 
is used in many well-known U.S. speaker systems. 
All the components are carefully selected and tested. 
This procedure gives you the ultimate in a speaker 
system, based upon your particular needs, power ratings 
and price range. 

PARAMOUNT 100: 
An 8" woofer, with a 4 layer voice coil and butyl rubber 
edge suspension, insure the flattest low frequency 
response in the budget price bracket. This woofer, when 
coupled with the revolutionary "phenolic ring" tweeter, 
creates a system that is truly an advance of the 
statement-of-the-art. 

Power handling:— 25 WR MS — Frequency response: 
45-20,000 Hz. 

Price:— $129 per pair 

PARAMOUNT 200: 

Elegant sound reproduction provides exciting listening 
with this "Paramount" three-way system. Powerful bass 
from a 10" polyurethane edged woofer, pure midrange 
clarity from a 41/2" sealed back driver, and add a 3" 
curvilinear tweeter for reproduction well beyond the 
audible range, and you have a luxuriousness of sound 
that is difficult to imagine. 
Power handling:— 50 WR MS — Frequency response:-
41-20,000 Hz. 
Price: $199 per pair 

PARAMOUNT 300 

The maximum in sound, the ultimate in quality, that's 
Linear Design's Paramount 300. Engineered to be the 
best 3-way speaker system on the market at a medium 
price, the 12" polyurethane woofer, 41/2" midrange and 
the best of the "phenolic ring" tweeters, all superbly 
matched, span the frequency spectrum in a way that 
adds "culture" to your sound. The Paramount 300 will 

reproduce the gargantuan roar of the fourteen foot 
organ pipe, and the freshest tinkle of the glockenspiel 
with absolute clarity. 

Power handing: 50 WR MS — 

Frequency Response: 35-22,000 Hz. 

Price: $249 per pair 

Nhen you're shopping for fabulous sounds, Listen to Linear Design's "Paramour 

AUSTRALIAN DISTRIBUTORS: 

BM 202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255 
Electronics Pty Ltd.  65 Parramatta Rd.. Five Dock 2046 NSW. Ph. 799-3156 
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PART 3  ELECTRONICS 
IN CRIME 

In the battle against crime —both sides are using increasingly sophisticated techniques, 
Electronics Today reports. 

MOST people have an 'it couldn't 
happen to me' attitude toward crime. 
This results in what the police call 
'patchwork' security  —  the 
householder waits until a crime has 
been committed before installing an 
alarm system — which is then more 
than not only partially effective. 
Nevertheless  there  are  many 
domestic alarm systems, commercially 
available,  that  can  provide  very 
effective  anti-intrusion  security  — 
especially if tailored to suit individual 
applications. 

PERSONNEL 
SECURITY SYSTEMS 
On a larger scale the security of 
widely dispersed installations presents 
a more complex problem. 
Airports, factories, warehouses and 
other  public  buildings  must  be 
protected  not  only  against  the 
clandestine intruder, but, also against 
the activities of extremists carrying 
firearms or explosives as well. 
Arson  is particularly difficult to 
prevent. If the potential arsonist can 
penetrate an intrusion security screen, 
then there is very little that can be 
done to prevent him planting devices 
and successfully starting a fire. Such 
devices are quite ingenious and can be 
made to look like everyday objects. 
One example is a device used by 
saboteurs during the Second World 
War. It looked just like a pencil — 
hence its name 'fire-pencil'. Inside 
were two compartments, separated by 
a  thin  wall  of  copper.  One 
compartment contained picric acid (a 
highly sensitive explosive compound). 
The other contained a concentrated 
mineral acid inside a membrane. 
When the membrane was perforated 
the acid would come in contact with 
the copper dividing wall and after a 
desired  time, (determined by the 
thickness  of  copper),  would  eat 
through the wall and attack the picric 
acid. 
The result was a violent reaction 
producing a sheet of flame of high 
temperature  that  ignited  any 
surrounding flammable material. The 
time delay gave the saboteur ample 
time to leave the scene. 
More effective intrusion security and 
patrolling of areas seems to be the 
only effective measure against the 
potential arsonist. 

Ahere an "insurance" job takes 
place, about all that can be done is to 
determine the cause of a fire and 
investigate suspected persons. 

It is estimated that about a third of 
reported fires are deliberately lighted. 

Fig. la. Perimeter Security Area and guard communications. 

Fig. lb. Portable alarm 
relay transmitters for 
temporary installations. 

AREA SECURITY 
Alarm systems play a key role in the 
reduction of burglary, robbery and 
other crimes. The mere presence of an 
audible alarm system may act as a 
deterrent. Its primary mission is to 
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ELECTRONICS 
IN CRIME 

Fig.2. Laser fence security systems. 
Airliner is not drawn to scale. 

prevent a crime from occurring and 
thereby prevent loss. 
In contrast a "silent" alarm with 
remote  "alert"  facility  has  no 
deterrent value, but provides a better 
opportunity to capture the intruder. 

The  widespread  introduction  of 
electronic alarm systems is forcing 
many  criminals  to  rethink  their 
methods  of  working.  Successful 
disabling of alarm systems demands an 
increased level of skill — and more 
specialised tools. 
Various types of alarm systems are 
used: 

SOURCE 

The hard-wired 
alarm system 

In this a series of switches and trips 
are wired into strategic locations such 
as windows, door catches etc. The 
alarm is triggered if any of these 
switches is activated. 
Whilst fairly effective against the 
casual  thief, the more determined 
intruder can overcome such alarms by 
studying  the  system  and  placing 
"jumpers" across switch terminals or 
trip wires. Furthermore if the system 
is mains powered the simple expedient 
of disconnecting the power at the 

DETECTOR 
ARRAY 

Fig.4. Source and detector assembly for 
baggage monitoring. 

ALARM 

PROCESSING 
ELECTRONICS 

\/ 

Fig.3. Laser diode 
array for security 
fence. 

main will immobilise the system unless 
automatic  changeover  to  standby 
batteries is included. 

"Volumetric sensor" 
alarm systems 
Volumetric  sensors  provide  a 
three-dimensional detection zone. A 
variety of these devices are available; 
ultrasonic,  passive  acoustic, 
microwave, radar, optical and passive 
infra-red are the most widely used. 
They offer a formidable obstacle to 
the intruder, but are prone to a high 
percentage of false alarms. 
They operate by detecting noise or 
heat produced by the intruder, or by 
detecting movement in the protected 
area  (by  reflected  energy or by 
Doppler effects  introduced into a 
sonic or RF field saturating the area). 

"Perimeter security" 
systems 
In  larger  industrial  applications 

where security is required beyond the 
buildings themselves, more elaborate 
methods are necessary. Here, alarm 
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systems may be used in conjunction 
with guards patrolling the area. 
Where variable factors come into 
play as at exhibitions, museums, trade 
fairs etc. a flexible system has been 
developed that can be quickly set up 
and linked to a central control unit, as 
well as providing communications with 
guards. (see Fig. 1 a and lb) 
This system consists of miniature 
alarm transmitters that are portable 
and can be quickly placed at strategic 
locations. Portable alarm relay stations 
link one or more of these transmitters 
with a central processing unit, (which 
is part  of  the  fixed  equipment) 
together with diversity receivers and 
control units. 
The  alarms  are  sensitive  to 
acceleration, temperature and position 
and  when  triggered send a signal 
identifying that transmitter. The alarm 
signal is picked up by a receiver and 
transmitted to a central processing 
unit. 
Immediately a signal is received, the 
guard nearest the alarm point is alerted 
by UHF radio or an inductive loop. If 
the guard fails to acknowledge the call 
a nearby group of guards is alerted. At 
pre-set time intervals other actions 
may be initiated, eg. automatic closure 
of doors, telephone alarms to the 

police etc. 
All alerts are registered on a printer 
which registers date, time and location 
as well as the name of the guard. 
This  integrated  system  has been 
developed by Sweden's Sonab AB and 
is representative of a modern highly 
effective security system. 

The laser "fence" 
Because installations such as airports 
and military bases are vulnerable to 
intrusion,  the  US  Air  Force  has 
developed a laser system for perimeter 
security. 
Solid-state injection lasers (giving off 
radiation  in  the  near  infra-red) 
generate  narrow  beams of  energy 
which  are  monitored  by  remote 
receivers. 
Any intruder crossing the optical 
path will trigger an alarm. Fig. 2 
shows how an overlapping array of 
laser fences can provide total security 
around a given area. The units shown 
in  Fig. 3  are portable and  can 
withstand the high winds experienced 
around airfields. 
They  are  operable  even  when 
visibility is poor. The low power laser 
sources are safe to personnel. 

Weapon detection 
With the current wave of terrorist 
attacks and hijackings the need for 
security at airports, post offices, and 
other public places has resulted in a 
large range of devices coming into use. 
Baggage, for instance,  is checked 

ACTIVE MAGNETIC 
PORTAL DETECTOR 

X-RAY 
SOURCE 

REVOLVING 
DOOR 

OBJECTIVE LENS 

IMAGE 
INTENSIFIER 

T.V. CAMERA 

Fig.5. Personnel X-Ray screening portal and alarm system. 

prior  to  loading  into a plane's 
cargo-hold.  Security guards usually 
search each piece by hand but this is 
both time consuming and costly. 
Devices  are  now  available  for 
automatically  checking  luggage for 
weapons and other hidden items. 
Westinghouse,  have  developed  a 
gamma-ray  detection  system  for 
continous luggage monitoring. 
The luggage is scanned as it is carried 
along a horizontal conveyor, between 
the gamma source and the detector 
array. (see Fig.4). 
A fan beam of gamma rays passes 
through the luggage and is monitored 
by an array of scintillation detectors. 
By  adjusting  the  detection  level 
appropriately the system detects the 
presence of a weapon by looking for 
radiation  falling  below  a preset 
threshold level. 
The high degree of absorbtion by 
weapons, especially lead bullets, makes 
them stand out compared to most 
metal objects carried by travellers. The 
incidence of false alarms is sufficiently 
low to make this an effective and fast 
security monitor. 
Since the radiation source consists of 
a radioisotope  inside  a shielded 
container, the unit is compact and 
easi ly transportab le. 
Another type of system that can be 
used on conveyor belts is the magnetic 
metal detector similar to that used to 
detect tramp metal in quarries and 
mines. 
Goods moving along the conveyor 
pass through a detector loop which is 
adjusted to detect metal objects above 
a certain size. When a metal object 
enters the activated loop, it distorts 
the magnetic field and triggers the 
alarm. Units such as this have been 
tested in postal sorting offices with 
good results. 

REAL 
IMAGE 

IMAGE 

Detecting explosive and 
non-metallic objects 
Firearms are relatively easy to detect, 
their concentrated mass of metal can 
be  spotted  by conventional metal 
detectors. 
But  explosives  and  non-metallic 
objects pose a more difficult problem 

Fig.6. X-Ray of dummy carrying concealed 
weapons. 
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ELECTRONICS 
IN CRIME 
— in fact many of the recent 'letter 
bombs'  were  impossible to detect 
without the use of very sophisticated 
equipment. 
At present the only effective way to 
detect  explosives  and  non-metallic 
objects is to sense their characteristic 
odours. 
Explosives  are  naturally  unstable 
compounds. They emit vapours that 
can  be  detected  by  gas 
chromatographs, and other forms of 
chemical anal ysers. 
These 'electronic sniffers' sample the 
air (often routinely), in places where 
explosives are likely to be concealed: 
luggage lockers at airports and railway 
stations are common examples. These 
units can also detect fire-arms by 
sensing the oil vapours with which 
they are usually lubricated. 
Specially-trained dogs are also used 
to detect the odour of explosives, 
firearms  and  other  contraband 
material. At present, trained dogs are 
the most sensitive of our sensors, in 
fact their sensitivity to very small 
concentrations of vapour far exceeds 
that of even the most sensitive gas 
chromatograph.  (Both  dogs  and 
chromatographs  are  much  more 
sensitive than an unaided human.) 

Protecting key 
public figures 
Assassination  and  terrorism  is a 
growing menace. 
Four American Presidents have been 
assassinated in the past one hundred 
years  —  and  there  have  been 
unsuccessful attempts on two more. 
Innumerable public figures have been 
killed in the same way. 
The  assassination  of  Archduke 
Ferdinand at Sarajevo triggered the 
First World War. In more recent times 
Robert Kennedy, Martin Luther King, 
Malcolm X  the list goes on and 
on. 
Clearly it is becoming increasingly 
necessary to protect key public figures 
and  bystanders  as well,  in 'crisis 
centrepoints'. 
A great deal of research into personal 
protection has been carried out by the 

Fig.8. Thermal image of concealed weapon. 

Fig.?. Voiceprints of 
stressed and unstressed 
subjects (well defined) 
modulation of the 
unstressed (right) voice 
all but dissappears "under 
stress" (left).  , _ 

1 
US  Army's  Mobility  Equipment 
Research  and  Development  Centre 
(MERDC). 
MERDC's recent efforts have been 
concentrated on three main research 
projects. These are, controlled access 
to crisis areas, crowd surveillance, and 
sniper fire detection. 
Controlled access checkpoints have 
existed since hostile actions started 
between  groups of human beings. 
Until recently these consisted of visual 
and physical checks, and evaluation of 
behaviour patterns. But now, these 
checks are aided by various electronic 
devices. 
The principle hazard is concealed 
weapons. These are usually detectable 
by  channelling  people  through  a 
limited number of entrances housing 
various types of magnetic and X-ray 
equipment coupled to alarm systems. 
(Fig.5). Figure 6 shows an X-ray of a 
simulated 80 kg human. The dummy is 
a walking arsenal. Observable on the 
X-ray are several otherwise-concealed 
weapons distributed about the body. 
This X-ray photo was taken using an 
image intensifier. TV screen displays 
are also used. These are less clear but 
improved systems are being developed. 
Whilst  this  technique provides a 
quick  generalised  'scan'  of  the 
population,  more  sophisticated 
methods  are  used  to  investigate 
individual suspects. 
One device that shows great promise 
is the psychological stress analyser. 
This  device  analyses  changes  in 
involuntarily modulated components 
of the human voice (Fig. 7 ). In use, 
the  suspect  is asked  a series of 
questions and his answers recorded. 
The subsequent tape is run through 
the analyser which produces a chart 
which must then be interpreted by a 
trained operator. 
MERDC's goal is to produce a unit 
which can analyse suspects' speech 
directly, indicating the presence and 
degree of  stress without  operator 
interpretation. 
Basic  voice  analysis  units  are 
currently being used by several police 
forces and  army units worldwide. 
Regrettably, these devices are also 
being used by employers to vet their 

prospective  employees  — with  or 
without their  permission.  However 
legislation may well soon be passed in 
the USA to outlaw their use — except, 
presumably, by security organisations. 
Another  device  used  for  crowd 
surveillance is the infra-red imager. 
Figure 8  shows how a weapon will 
reveal  its presence thermally at a 
distance of about four metres. This 
technique works well but has not yet 
been evaluated practically. 
Magnetic  weapons  can  also  be 
detected by active hand-held devices. 
These units are based on army mine 
detectors and are effective only over 
very short distances, about a third of a 
metre at best. These detectors are not 
very effective, as operators must 'frisk' 
their suspects at close range — without 
detection. 
Another  device  developed  by 
MER DC detects and locates the source 
of sniper fire. Naturally this is only 
effective after  the act, but some 
measure of protection is provided if 
the origin of a shot is known. 
The device uses multiple radiometers 
in a 360 degree array to detect and 
locate the infra-red component of a 
gun-flash. Maximum range is about 
300 metres. The unit covers twelve 30 
degree segments in azimuth and four 
20 degree layers in elevation. Thus 

Fig.9. IR gun flash detector display console. 
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there are 48 fields of view (Fig.  9). 
The  unit  incorporates an acoustic 
alarm actuated when ancillary sensors 
detect gunshots close by. 

The various and diverse technologies 
being researched by MERDC have 
many civilian applications and their 
efforts have been closely coordinated 
with the US Dept. of Transportation, 
Federal Aviation Agency, Customs, 
Secret Service etc. 

At the beginning of this century 
there were only three crimes a year per 
thousand people. By 1971, this figure 
had  increased  to  three  per  one 
hundred people — ten times as many. 
(Source — Prof. Sir Leon Radzinowicz, 
Wolfson Professor  of  Criminology, 
University of Cambridge). 

It had been hoped that, with relative 
peace and prosperity, crime would 
decrease. But it hasn't worked out that 
way. 

American gangster Al Capone once 
said  'There  is in this country a 
gangrene ... it is called the almighty 
buck. As long as people are prepared 
to do anything to get it, I can control 
them'.  • 

CELESTRO N MULTI-PURPOSE TELESCOPES 

SCHMIDT — CASSEGRAIN 

ASTRONOMY - PHOTOGRAPHY — NATURE STUDY 

CELESTRON 5" and 8" — A new generation of telescopes. Optically folded for 
compactness 3nd portability. Landscape viewing and photography is unbelievably 
dramatic. Observatory performance in a carrying case. Guiding systems for deep sky 
exposure. Unsurpassed for optical excellence and versatility. 

Send 20c for .nformative catalogue  AMATEUR 
—ASTR-0—NO—ME—R SUPP— L—Y,—CO. 

• Telescopes-ell types 
• Build-it-yourself kits 
• Binoculars 
• Microscope 
• Star maps, atlases, books 
• Weather Eqiipment 

I 11B Clarke St, Crows Nest 
I Sydney, 2065 Phone: 43 4360 
I NAME•   
ADDRESS:   

.POSTCODE   

River ohm micro resistors 1/16w 
River Ohm micro resistors 
are eminently suitable for 
low power applications 
where long life, economy, 
microminiature size, high 
itability and close tolerance 
are required. The resistive 
element is of a CER MET 
construction encapsulated in 
a heat resistant insulating 
paint in standard 
international colour codes 
for ready identification 

Leads are of solder coated 
copper wire with a minimum 
15 mm length and 0.3 mm 
diameter. Excellent 
solderability is ensured when 
using either manual or dip 
soldering techniques. 

AC76 

Characteristics 
Resistance value: 30 ohm to 
100 K ohm  E-24 grid 
Wattage rating: X6 W. 
Maximum operating voltage: 
100V/Maximum overload 
voltage: 100V/Temperature 
coefficient:  700 p.p.m / C 

PL:ESSEY 
Plessey Australia Pty Limited 
Components Division 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 Telex 20384 
MELB: Zephyr Products Ply Ltd 56 7231 
ADEL: K. D. Fisher & Co 223 6294 
PERTH: H. J. McQuillan Pty Ltd 68 7111 
N.Z.: Henderson (Ni.) 6 4189 
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YAMAHA 

., 

SPECIFICATIONS 

i 
NS690/670 

BOOKSHELF 

FEATURES 

• Die-cast 
undesirable 

• Powerful 
transient 

• High 
for 

• Soft 
midranges 

• High 
superior 

• Low 
minimum 
damping 

• Extra 
maximum 

*SOFT DOME 3-WAY 
SPEAKER SYSTEMS 

transducer frames to prevent 
resonance 

magnet structures for superior 
response 

space-factor voice coil windings 
increased power handling 
-dome  transducers  for  smooth 

and trebles 
temperature voice coil bobbins for 
overload capacity 

resistance crossover networks for 
power loss and better speaker 

-thick  cabinet  laminates  for 
structural stability. 

NS-690 NS-670 
Frequency response 35-20,000Hz 40-20,000Hz 

Power handling capacity 60 watts 50 watts 

Nominal Impedance 8t2 
— 

8I2 

Type 3-way — 3-way 

Woofer 300mm0 cone (JA-3056) 250mmc:, cone (JA-2501A) 

Midrange 75mmO soft dome (JA-0701) 60mmO soft dome (JA-0601) 

Tweeter 30mmO soft dome (JA-0509) 30mm0 soft dome (JA-0509) 

Crossover frequencies 800Hz, 6,000Hz 800Hz, 6,000Hz 

Fundamental resonance frequency (f0) 40Hz 45Hz 

Operating power* 4 watts 6.3 watts 

Dimensions 630mm H x 350mm W x 291mm D 
(2434"H xl3 VWx 11 Y D) 

577mm H x 320mm W x 269mm D 
(22 3.;"1-lx 1258"W x 1058 D) 

Weight 22kg (48 lbs.) 19kg (42 lbs.) 

*Input electrical Dower required to obtain 96dB sound pressure level at I meter accord,ng to DIN 45500  Speclicabons sub)ect to change without notice 

CROSSOVER NETWORK 

Yamaha have developed a totally new crossover network  windings. Also utilized 
for the NS-600 series systems. It features special coils  which, because of their 
having extra thick lmm diameter copper wire wound  improve tonal quality. 
around ferrite cores. The copper wire minimizes power  frequencies are 800Hz 
loss, and improves speaker damping because of its low  6,000Hz between mid 

I‘  electrical resistance. The use of ferrite cores offers  cut-off characteristic of 
\  i  similar advantages since it reduces the number of coil 

N  Dealers: 
As\  Vic.  N.S.W. 
0,,..... X. Guyatt's — Carnegie  Selsound — Blakehurst & Parramatta 

4., i  Buy Rite — Rich mond  lnsound — Crows Nest 
r'S    Tivoli Hi Fi — Kew Glendor — Manly 

.N.  Tom's Hi Fl — City  West's of Burwood 
1,  44-'4 106,  ''>,, X  William's Radio — Dandenong  Pacific stereo  — Canberra 
IA_  0 C'. C)-̂ X  Sound Spectru m — Geelong  Indent Electronic — Coifs Harbour 

->i,,,, 
efr c-in  i  ei' \  N.T.  Old. n  .•.  u/  o 

•  el'  0  > N  Pfitzner's Music House  Brisbane agencies: 
• •  -  41•• -  \ -"P<'  — Darwin  Telaire Electronics 

o&,4 
.  i•-• '.)0, Reg Mills Stereo 

. • .   4, . ‹).. C0' N  Davies Music 
•  41/4  .0  . • . .•   

.  *6.,  e•N. 
•C,-,  . • .. . .2_,  • \  SINCE 1887 C  

. . Vs  o N  
. X . • •  NIPPON GAKKI 

L -  

are metallized paper capacitors 
low power loss factor, help to 
The NS-690/670 series crossover 
between woofer and midrange, 
-range and tweeter, and have a 
12dB/oct. 

S.A. 
Blackwood Sound Centre 

Blackvvood 
Ern Smith's — Adelaide 

Sound Spectru m — Adelaide 

W.A. 
Hub H i-Fi — Pert h 
Jap an Hi Fl — Perth 
I nso unds — Perth 
Albert's Hi Fl — Perth 

YAMAHA 
CO., LTD. HAMAMATSU, JAPAN 
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FOSEVERYTHING  
95-97 REGENT ST ., RE DFER N N .S.W . 2016 

P.O . Box 156 REDFE RN  69-5922 

TRANSISTORS Now at UNBEATABLE PRICES 
All new & Guaranteed by the 
leading Manufacturers: 
AC126  45c 
AC127  55c 
AC128  55c 
AC187  65c 
ADI49  2.35 
AD161  1.30 
ADI62  1.30 
AF116N  85c 
ASZ15  3.55 
ASZ16  3.60 
ASZ17  3.55 
AY9149  1.35 
BC107  25c 
BC(208)108  24c 
BC109  25c 
BC177  28c 
BCI79  28c 
BD139  80c 

1:10140  80c 
BF115  65c 
BFY50 (2N3053)  80c 
BFY51  80c 
BFY52  80c 
2N6027 (D13T1) 
MJE2955  2.90 
MJE3055  2.00 
2N5459 (MPF105) 95c 
2N5485 (MPF106) 95c 
0C44N  40c 
TT801  1.00 
2N706  80c 
2N2646  1.20 
2N3053  80c 
2N3054  1.55 
2N3055  1.19 
2N3564  55c 

1.25 

Ibite ' 

2N3638 
2N3638A 
2N3640 
2N3641 
2N3642 
PN3643 
2N3644 
2N4249 
2N4250 
2N5294 
AY8140 
AY9140 
BCY56 
2N1554 
MPFI21 
BPX25 

45c 
55c 
60c 
45c 
45c 
50c 
45c 
50c 
50c 
.10 

$.20 
$.20 
40c 

$1.50 
$1.55 
$3.20 

FLAAENS J'RICES 
GRO o he  80(fr 

AIR-SPACED VARIABLE 

CAPACITORS QUALITY BRAND 

BY JACKSON BROS. OF ENGLAND 
Superior  made  with 
silver-plated  vanes  and 
ceramic end plates. 
150pF  (Screwdriver  adjustment) 
$1.25 + 30c p & p 
50pF  (With  1"  Spindle  x '4") 
$1.00 + 30c p & p 
TRI MMING  CAPACITORS  ... 
Mftd.  by  JACKSON  BROS. 
Approx.  7/8" sq. Ceramic body, 
mica  interleaved  &  silverplated 
vanes.  450-2000pF  or 68-680pF. 
55c each + 7c p & p. 

1 
INTEGRATED CIRCUITS... 

at ROCK BOTTO M PRICES. 

By N.S., Fairchild, Motorola, 

Signetics, S.T.C. & Philips etc. 

SN7400  59c  SN7476  1.18 
SN7402  59c  5N7490  1.23 
5N7403  59c  SN7492  1.48 
5N7404  59c  SN7493  1.48 
SN7406  59c  SN74121  1.18 
5N7408  59c  SN74192  3.95 
SN7410  59c  LM30IA  1.25 
SN7413  79c  LM307  2.20 
SN7420  59c  LM308  3.95 
5N7430  59c  LM372  3.65 
5N7440  59c  LM373  5.50 
SN744I  2.18  LM380  2.85 
SN7442  1.98  LM565  7.50 
SN7446  2.00  LM709  95c 
SN7447 LM710  1.20 
SN7472  99c  LM723  1.50 
SN7473  1.18  LM741  1.15 
5N7474  1.18  LM711  1.55 
SN7475  1.48  NE555  1.95 
M5933 Dual 4 Input 
Expander  58c 

M5935 Hex-inverter w/o input. 
Diode  58c 

M5945 Single R-S/JK Flip-
Flog) 

M5946 Quad 2 input Nand 
gate  58c 

M5962 Triple 3 input Nand 
gate  58c 

DM946 DTL Quad 2 input Nand 
gate  1.40 

MC1810P MDTL ... Nor 
gate  1.50 

MM5311 MOS Digital clock  17.00 
7806 Voltage Regulator, 
6V  495 

58c 

TRIACS - S.C.R.'s - BRIDGES 
TRIACS 
SC 1460 400v 10amp 
TC 1102 (With Diac) 400v 
6amp 

S.C.R.'s 
BT100A/30OR 300v 2amp 
C122D 400v 8amp 
BT101/50OR 400v 6amp 
2N6240 (C 106 D1)400v 4am o 
S1003 L.S.2 100V 3 A T P 

BRIDGES 
MB4 400v 2amp 
PA40 400v 8amp 
PA60 600v 8amp 
PB40 400v 25amp 
2525 (LT91) 

2.25 

2.75 

2.10 
2.20 
3.70 
1.85 
85c 

1.75 
5.10 
5.90 
6.70 
1.40 

HANSEN STANDING W AVE 
BRIDGE & FIELD STRENGTH 
INDICATOR Model SWR-3. 
A handy compact device for the.. 
amateur radio station in checking 
transmitters operation. Can also be 
used  as  a simple  field  strength 
meter by disconnecting it fro m the 
feedline  and  attaching  a small 
pick-up antenna. 
Specifications: SWR: 1 : 1 to 1 : 3. 
Accuracy:  5%.  Imp:  52  oh ms. 
Indicator: 100 DC Microam meter. 
Antenna:  5 section,  collapsible. 
Di mensions: 6"  x 2" x 2". Wt: 
14oz.  MSC's  PRICE  ...  Only 
$12.50 each plus 75c p & p. 

'RODAN' DIGITAL 
INDICATOR TUBE 

Type  GR-211.  Electronic 
gas-filled Cold Cathode display 3 device.  In-line  9-0  Side 
viewing. Anode supply voltage 
200v Dia meter of Glass Tube 
30rum. Height of digits 35mm. 
Colour of display digits Neon 
Red.  $2.50  each  to  clear 
Data sheet supplied. 

PLESSEY 3+ 3 AMPLIFIER KIT 
Beautifully  packed easy to builCi 
kit. Complete with Volume, bass 
and treble controls, power supply 

and  co mponents 
(Transfor mer  not 
included)  and  Plessey 
I.C.'s.  Complete  with 
co m pr e h e nsi v e 
instructions. Price $28.50 
plus  75c  post. 
Transformer to suit A & 
R 5508 $7.50 plus 50c 
P&P. 

SINCLAIR 
The last few left in the country. 
Impossible to beat prices. 
Stereo 60 Pre-a mp  28.00 
Active Filter Unit  17.50 
PZ6 Power Supply Unit  24.00 
Post and Packing $1 per unit. 

M.S.C.'s HOT SPECIALS 
Hew! ett-Packard  Red 
LED's in blister pack & 
mounting kit. 45c. 
2409 Neon Bezel lamps, 
Red,  Green,  Orange, 
White 45c   
MANSANTO  type  MAN7  7 
seg ment solid state  LED display, 
red 1.6V $4.25 p & p 30c 

10 BC177/178 Unmarked95c 
10 TT800/801 Unmarked 95c 

THIS MONTHS SPECIAL 

Philips  1"  do me  tweeters.  20W 
RMS 8 oh ms. The best there is. All 
new  and  individually packed ... 
only limited quantities available so 
don't miss out. Only $7.85 each 
65c p & p. 

SCOOP PURCHASE OF DIGITAL 
CLOCK MECHANISM'Sf-

All new and unused ... 
fully  imported. 
Co mplete  with  • 
Ti me-setting  control,  denoting 
HOURS, MINUTES & SECONDS. 
Clearly visible figures of 5/16" Ht. 
Also  incorporated  is a remote 
micro-switch  for  setting  Alarms, 
Radio's  or  Television  etc.  With 
240V  50Hz  Motor,  AMAZING 
VALUE  AT  $8.95,, each  P & P 
$1.00. 

'VORTEX' 
Stereo  Cassette 
Deck mechanism 
with  tape eject  Al 
facility  and 
resettable counter. Easily operated 
by  5  push-button  (piano  key) 
controls, and includes high quality 
'ALPS'  recording,  play-back  and 
erase  heads.  Tape  speed  4.7cm 
(1-7/8") sec. Plus or minus 1.5%. 
Wow and flutter less than 0.25%. 
Operates on 240VAC. Full data and 
specifications supplied  with  each 
purchase.  Our  price  now  only 
$27.50 P&P $1.00. 

A & R TRANSFORMERS 
Great  savings  for  'Hard  to  Get' 
Transformers. All  Listed are 240V 
Pri mary. 
' • PE  SEC.N.L ,HY ,NUS  PRICE 

1997  150 0 150 6 6 3V  1 70  510 00 
1993  225 0 225 & 6 3V  24  $ 9 00 
2150  63 0, 12 6V  250. 1 25A  5 6.95 
2155  15, 12 6.9 5, B 5 

7 515 6 3V  IA  $ 6 25 
5502  22 or 44V  2 5 or 1 25A  $ 900 
5508  6 3 or 12 6V  • or 2A  $ 7 50 
5509  12 6 or 25 2V  5 or. 2 50  511 00 
5579  630  IA  $ 550 
6413  32V  20 DC FWD  512 95 
6672  30. 27 5. 24 20. 

17 5 & 150  IA  5 9 50 
6978  15. 12 6, tO S. 9. 

7 5. 6 3V  20  511 25 
1243  50.40.33.25 4 I9V  2A  515.00 
7309  120  2.50 130VAI  $ 650 

P51320  BATTE RY SAVE R 
Art, 6. 7'. b 90 
ihto monat Voltapel  01 4 

P5164  BATTE RY SAVE R - 
RE GUL ATED 4 5. 6. 
7 5 or 9V  03A 

FERGUSON Low Might Po wer Transfor mers 

PF 3596 
PE 3597 
PF3598 
PF 3599 
PF 3600 
PP 3601 
P13602 

PF2851 
PP 3577 
SCOPE 

2 is 6V •ach at IOVA  0130,0• IA 
2  7 5V each at IOVA  dotto 
2  9V each at IOVA  ditto 
2 • 12V •ach at IOVA  dotto 
2 • I5V •ach at IOVA  dotto 
2 • 20V each at IOVA  ditto 
2 • 25V ww.  IOVA  dotto 

12 By CT  150rnA 
560 CT  1 50 
So1dertno oron 
transfor mer  3 3V 300 

512 25 

SIS SO 

$ 600 
$ 600 
$ 600 
$ 600 
$ 600 
$ 6 00 
$ 600 

S 6.00 
S12.90 

51020 

All  transformers  listed  above  are 
subject to $1.00 P & P 

RODAN 
combined RED and GREEN 
LED'S, housed In handsome eit )11 
metallic case. 
$2.75  ea.  12c  P & p 
Hewlett-Packard  LED's RED 1.6v 
20-50mA 28c 
MINI-GREEN LED & MTG KIT. 55c 

I.C. SOCKETS 
Spin for TO5 Pack. 
lOpin for TO5 Pack. 
Spin Dual-in-line 
14pin Dual-in-line 
16pin Dual-in-line 
16 pin Dual-in-Line 
(Wire wrap) 

50c 
60c 
40c 
40c 
45c 

55c 

MONSTER TAG-STRIP PAC. 

50 Assorted tag strips from 2 to 9 
tags with  and without mounting 
feet.  Normal  value  $7.50  our 
anti-inflation price $1.50 + 35c p & 
P. 

M5102AY 3watt Audio Amplifier 
in modified Jedec TO3 Case, Will 
operate  between  12  &  18v. 
Supplied complete with Data and 
construction sheet components and 
fully  prepared  PC  board.  TO 
CLEAR only $5.95 P&P 35c. 

MONSTER CAPACITOR PAC ... 
BIG value at a LOW price. 
PAC includes 25 different branded 
Electrolytics'  and  25  different 
branded  Polyester,  cera mic  and 
Mica capacitors. We guarantee 50 
different  values  and  types.  All 
NEW,  UNUSED  and  PERFECT. 
Esti mated value of this would be 
$15.00. Our very special offer only 
$5.00 P&P 35c. 

Full descriptive 
each one. 
ITT TA-20 20 watts 
ITT TA-20C  20 watts 
Sanyo STK015 (TAIOB) 
lOwatts 

Sanyo STK032 (TA25C) 
25watts 

P&P 35c. 

GREATEST 
OFFER OF 
HYBRID POWER 
AMPLIFIERS 
EVER MADE. 
Data supplied with 

$5.95 
$11.95 

$7.00 

$15.75 

MAKE YOUR O WN 
STROBOSCOPE 

The best value in Tubes & 
Transformers.  'E LE VA M' 
Strobe Flash Tube. Type 
MFT-1000 or MFT-1210 
Voltage  rating 200-400V. 
100  flashes  per  second. 
$4.20 each. p & p 30c. 
Ducon  Storage Capacitor 
to suit.  6.5 mfd 250VAC. 

$3.00 + 50c p & p. 
Voltage  rating  200-400V.  100 
flashes per second. $4.20 P&P 30c. 
'ELEVAM. Trigger  Transformers. 
Type TR4SK 4Kv $2.50 P&P 15c. 

ANOTHER BONANZA OFFER 
THORN-ATLAS  2 
Track  &  4 Track 
tape Decks suitable 
for 5" Reels, ALL 
NEW - GUAR AN-
TEED  &  CAR-
TONED. Complete with moulded 
front Panel and Bezels. Push-button 
controls,  240VAC  50  HZ Motor 
with  Fan,  Mono  or  Stereo 
Record/Replay  &  Erase  Heads. 
ONLY LAST FEW REMAINING. 2 
Tracks  $14.50  4 Track $19.50. 
Postage rates: N.S. W. 75e. Vic & 
Qld $1.15. S.A. & W.A. $1.50. N.T. 
& Tas. $1.65. N.Z. $4.25. 

OREA7 CLEARANCE OFFER OF 
'DISCATR ON'  PORT ABLE 
RECORD  PLAYING  DECK 

MECHANISM'S. 
Suitable for 7" records at 45rpm. 
includes  superior  12VDC  Motor, 
Sapphire  stylus.  Housed  in 
handsome metal case and complete 
with  carrying  handle  and  full 
instructions. Personal Callers only. 
$ 1 . 9 5 .  A M A ZI N G 
VALUE ... Must  be  cleared  to 
make room. 

PHILIPS SPEAKERS. For a Great 
Sound & High Fidelity, 
Type AD-5060/W8  5" 10W RMS 
8ohm $9.95 (MID-RANGE) 
Type AD-7065/W8  7" 20W RMS 
fiohm $12.00 (WOOFER) 
Type AD-8065/W8 8" 20W RMS 
8ohm $14.00 (WOOFER) 
Tweeter 20W RMS 8ohms $8.00 
P  P $1.00 

SPECIAL PURCHASE OF H. M.V. 
12w. AUDIO STEREO AMPLIFIERS 
(Fro m discontinued prod . model, 
Consu mption: 18-20 mA Total (no 
signal)  Amplifier:  8-12 W.  Power 
Output:  Exceeds  1.2 W RMS per 
channel. Speaker imp: 15 oh ms at 
400  Hz.  8 transistors.  Complete 
with  Volume,  Treble  &  Bass 
controls, COMPLETELY UNUSED 
&  Supplied  with  full  data  an d 
schematic diagram. ONLY $11.95 + 
$1.00 p & p. 

C.O.D. Please add 95c to postage. NO orde rs 
under $2 accepted. S.A.E. Fo r repl ies please  
P & P 30c where not included. Please prin t 
your name l"  address. 

bankcard 

welco me here 

THE GREAT NAME FOR ELECTRON IC 4 3 t COMPONENTS IN AUSTRALIA 



For the Music Lover.... For the Musician 

Koenig  Audio 
Industries offer custom 
built  musical systems 
such as, Folded Horns, 
Transmission  Lines, 
Reflex Horns and Bass 
and  Midrange  Horns. 
For  those  who  just 
appreciate good music 
from good louspeakers 
Koenig have a full range 
of  efficient  speakers 
e.g. the KR3 and KR3E 
loudspeakers illustrated 

both a 1.6cu ft 3 way 
system. 

Enquiries to:— 

KOENIG AUDIO INDUSTRIES 
15 Rochester Street, Botany, 2019. 666-5201 

---KEISILY cc o 
A reversible electronic integrator with nonvolatile memory for Timing, Integrating and Counting. 

The Plessey E-cell is a circuit component (sometimes called a Microcoulometer) which integrates electr 
flow in either direction retaining the last integral (set charge) in its memory indefinitely. Whenever the integ 
in the memory is made zero (cleared), the component changes state providing an electrical trigger signa 

Applications include Timing  ordnance, safe and arm/sonobuoy scuttling/long delays (months) 
Current  Integration  environmental monitoring/data accumulation/laboratory integration — 

/ 
physics/chemistry, meteorology etc./ proportional battery charging. Pulse Counting and Memory  ad 
and subtracting pulses/counting events —traffic vending etc./ confidential memory —security devices. 
Use-Pine Measurement  end of life elapsed time and warranty indication/use accounting —office, 
automotive, industrial machines. Repetitive TI  • and Controls  repeat cycle timing —domestic and 
induf;trial apSliances/programmed se  timing/automatic controls. 

actual size: 

Literature available on request 

PLESSEY 
Plessey Australia Pty Limited 
Components Division 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 Telex 20384 
MEL8: Zephyr Products Pty Ltd 56 723 
ADEL: K. D. Fisher & Co. 223 6294 
PERTH: H. J. McQuillan Pty Ltd 68 711 
N.Z.: Henderson (N.Z.) 6 4189 



electronic agencies 
THE MAIL ORDER DISCOUNT HOUSE 
P.O. BOX E5, 
CONCORD EAST. NSW 2137. 

NOTE: Add postage, rated 10% of order value. 
Extra  post  refunded.  Minimum  order  value  - 

$2.00.  C.O.D.'s  send  $2.00  prepayment. 

Guaranteed 24 hrs despatch or money refunded. 
Please use this easy order form. 

SPEAKERS FROM 
World's  number  one  speaker 
manufacturer  PADUCAH 
KENTUCKY.  Powerful 
action-packed speakers for Musical 
Instruments and Hi-Fi systems. 

GUITAR/ORGAN/PA USE 
Model 12C1OL - 12", 25 Watt (continuous) for 
lead guitar or organ. Ultra sensitive and efficient, 
gives  "big  power"  sound  to  small  amps. 
Heat-proofed coil, 70Hz - 75KHz resp. 
Imp - 8 oh ms.  $ 2 4 

MODEL 18G54B $90 
18" 100 Watt (continous) for bass guitar. 
Huge "super-power" speaker  that works down 
LOW  -  like  from  20Hz  to  3KHz.  Epoxy 
alu minized  voice  'coil  withstands  high 
temperatures, while the massive  54oz. cera mic 
magnet provides 100db sensitivity. 

MODEL 12E18L 
for lead guitar/organ. 

MODEL 12E18B 
for bass guitar. 
12" 60 watt (continuous) heavy 
duty model. A rugged long life 8 
ohm  speaker  with  11/2 " diam. 
heat-proofed voice, coll, 80Hz - 
75KHz  (lead),  50Hz -  4KHz 
(bass) frog, response. 

MODEL 12G546  MODEL 12G54L 
for bass guitar  for lead guitar/organ. $ 6 7 

12", 100 watt (continuous) "super heavyweight". 
Extre mely rigid construction with massive 54oz. 
cera mic magnet and 2" epoxy voice coil, 70Hz - 
7KHZ (lead), 30Hz - 4KHz (bass) freq. response. 

MODEL 15E28B  MODEL 15E28L $60 
for bass guitar,  for lead guitar/organ 

15",  60  watt (continuous) "boomer" for high 
power Installations in large halls etc. Heavy duty 
construction, epoxy voice  coil, 70Hz - 8KHz 
(lead), 30Hz - 4KHz (bass) freq. response. 

MODEL 15G54L 
for lead guitar/organ 

MODEL 15G54B 
for bass guitar 
15",  100  watt  (cuiitinuous) 
"super-boomer", "big brother" to 
the 15E28, includes massive 54oz. 
magnet  and  reinforced  cone 
assembly. Freq. response 80Hz - 
8KHz  (lead),  30Hz  -  4KHz 
(bass). One of the most popular 
CTS speakers. 

12:00 to 6:00 PM MON - FRI 
8:30 AM to 1:00 PM SAT 

115-117 Parramatta Road, 
Cnr. Lloyd George Ave., 

CONCORD SOUTH. N.S.W. 2137 
evruvo•e/ 

Lloyd 

Clowit eve 

ekciroo'ic 
cu r ne•Vc 

E 
Home bvsh 

CENTRALLY 
LOCATED 

Our warehouse is easy to find 
and is centrally located in the 
Sydney  Metropolitan  Are?, 
only 300yds. from Strathfield 
Railway Station, on the main 
Western Distributor road. 
Trading hours are restricted 

  to  12  noon  to  6.00  p.m. 
weekdays, 8.30 a.m. to 1.00 
p.m. Saturdays, to enable mail 
orders to be processed in the 
mornings. 

TELEPHONE ENQUIRIES 
Phone  747-6472.  Enquiries 
will only be answered during 
trading hours listed above. 

SPECIALS 
21/4 " 25 Oh m 
3" 3.5 Ohm 
4" 15 Ohm 
5" 15 Oh m 
5" x 4" 15 Oh m 
6" x 4" 15 OH m 
7" x 3" 3.5 Oh m 
7" x 3" 15 Oh m 
8" x 4" 4 Oh m 
5" x 3" 15 Ohm 

ROLA 21/4" 
MINIATURE 

SPEAKER 

0$1.00 ea. or 10 for $9.00. 
Popular replacement speaker for local 
and imported transistor radios. Model 
225A, 300 Hz to 5kHz. 

6 VOLT HEAVY 
DUTY RELAY 
Type RE20 
• 5 amp contacts. 
• 2 c/o operation. 
• compact, reliable 
• Easy-to-mount 
A quality  B &  R relay  made in 
England. Coll 6V DC, resistance 70 
ohms, contacts ceramic insulated for 
250V switching ....$3.95. 

NEW 
FANTASTIC 

ULTRASONIC 
55.95. 0  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 1" diameter x 11/4 " 
long with lead and RCA type plug. 

FREE FLYER! NEW 
WINTER CATALOGUE. 
Send S.A.E. (size about 10" x 
6") with  25c postage sta mp 
for  our  fantastic  Winter 
Catalogue  of  stock  lines, 
specials  and  bargain-priced 
co mponents.  You  won't  be 
sorry! 

STEREO METERS 

V U $6.95 Lge 11 3/8" Scales. 
'/4" x 

Dual Meters in one 
• case  -  will 
"d r ess- up"  any 
amplifier  or  tape 
recorder  for 
a mat eur  O r 

professional use. 

5 inch T.V. TUBE 
Brand new, sealed in 
manufacturer's carton 

SPECIAL PRICE  $11.95. 

Ideal  for  servicemen,  amateurs  and 
experi menters.  Specifications:-
Electromagnetic  deflection,  70  deg. 
angle, filament 12 Volt 70mA, Anode 
voltage 8KV at 5011A, 2nd grid voltage 
300V, 1st grid cut-off voltage -25V, 
electrostatic focusing, size 51/2 " x 4" x 
7" long. 

Price $11.95.  (plus $1.00 registered 
post) 

A limited quantity of yokes is available 
to suit above T.V. tube. 

Price $9.50 0 

1 111111 , 

Build your own case! 
A co mplete, easy-to-assemble kit ready 
to install in your own cabinet. All top 
quality fully branded, full spec. parts 
incl.  Printed  Circuit Board, Mullard 
Display  Tubes,  transformer,  I.C.'s, 
resistors, capacitors etc. 

DE-LUXE TUNER MODULE 304 
A  high  sensitivity  4 
transistor  AM  tuner A p 
M  t O  tuned  RF  • _• 
amplifier and two  IF 
stages  for  extra  selectivity  and 
sensitivity.  The  Module  is  ready 
assembled and operates from 9V DC 
at  approximately  3MA.  A 
permeability  type  tuner  and 
push-button  On-Off  switch  are 
supplied  together with circuit and 
application diagrams. As the module 
may be used with a ferrite road type 
aerial  OR  an  external  wire  type 
antenna, it is ideally suited to car, 
portable or home use. Size 5%" long 
x 1Y." wide x 7/8" deep. Ferrite rod 
aerial 51.25ea.  S12.99 0 

SUPER-PRO 
MAGNETIC 
CARTRIDGE 
$6.95 

• 20Hz - 25kHz o 2-5 gms tracking. 
• Professional model. • Connisseurs 
choice. 

AUTO AERIALS 
New shipment just landed 
Highest  quality  -  fuII 
chromed - with lead-in. 

FE N D E R  M O U N T: 
Standard mounting on front 
or rear fender, gives good 
reception all areas. $2.50. 
SPRING  BASE:  Latest 
spring-loaded aerial, will not 
snap or break. $3.50. 
DE- L U X E  LO C K- D O W N: 
Vandal-proof feature prevents costly 
and time-wasting repairs. $3.25. 
AUTO MOTORISED: Executive-style 
auto matic motorised aerial for 12 volt, 
pos or neg. ground. Now, lowest price 
ever. $16.50. 

LARGE 5" PANEL METER S7.50 

• Latest taut-band suspension system. 
• Sensitive  500IJA  movement, 
knife-edge pointer. • Easily re-scaled 
(presently scaled -20 to 3d8). • size 
5'4" x 3%" x 2'4" deep (Master I nsts. 
FB50). 

DIGITAL CLOCK KIT 
4 DIGIT 
"NIXIE" 
DISPLAY 
$45.00 

i :  Over 5000 Brand New 
-:  QUALITY SPEAKERS 

available ex stock at 
FANTASTIC SAVINGS 

HI-FI/TWIN CONE 
$1.00 6" 8, 15 Oh m  $6.50 
$2.50 8" 8, 15 Ohm  $7.50 
$2.50 12" 8, 15 Ohm  $10.50 
$2.75 6WR  8,15 Ohm  $9.95 
$2.75 8wR 8 15 Oh m  $10.75 
$2.90 12WR is, 15 Oh m $13.50  
$2.90 8-30 8 Oh m  $16.50 
$2.90 3TC 8, 15 Ohm  $3.75 
$4.50 3UC 8, 15 Oh m  $4.20 
$2.95 1" Philips Dome, 

8 oh m  $9.00 

(c) 
Famous Brands 
• Magnavox 
• Plessey Rola 
• MSP 
• CTS-USA 

HI-PO WER GUITAR A MP 
12" Lead Guitar/Organ, 
25 Watts, ohm  $24.00 
12" Lead/Bass/Organ, 
60 Watts, oh m  $43.00 
12" Lead/Bass/Organ., 
100 Watts, ohm  $67.00 
15" Lead/Bass/Organ, 
60 Watts, ohm  $60.00 
15" Lead/Bass/Organ, 
100 watts, ohm  $76.00 

' 4 -* 



Fig. 1. 

THE FAMILY 
FERRY 

An old problem updated — electronically 
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LAMP 

RUSH BUT'ON 
:NeRMA_LY CLOSE() 

F:g. 2. The hue side switc 
are labelled r.z cr. 'MUM', 
TOM', 'PAT'. a ref 'F1DO" 
respectively — as shown in 
photograph ibcve. Numorrs 
on switches ...-.orra-spord tc 
p;n numbers sho-vn in 
Figs. 6 & 7. 

ell PROJECT 230 
THE ORIGIN of this problem is not 
known. The writer heard it a while 
back, and thought it would be fun in 
electronic form. So here's the story: 

A family  comprised  Dad,  who 
weighed in at 140 lbs, Mum, who 
also tipped the scales at 140 lbs; 
son Tom — 70 lbs, and daughter a 
nimble 70 lbs, plus Fido a well fed 
dog of 15 lbs. They all came to a 
river which they wanted to cross. In 
the boat which was tied up there, 
was  a  notice  which  read 
'CAUTION!  MAXIMUM  LOAD 
150 lb.' Now this river was infested 
with crocodiles, so no one was keen 
on swimming. Problem: how did all 
the family get across the river? 

The circuit is arranged so that the 
alarm  operates  while  switches are 
being moved from side to side — if the 
total  load  they  represent  exceeds 
150 lbs. 
Each member, including the dog, is 
represented by a three-position lever 
switch. 
Only the contacts in the middle 
position are used, as they are closed 
while the levers are passing through 
the 'dangerous' position, i.e., while 
people  are  in  the  boat.  Fig.  1 
illustrates the arrangement. The alarm 
is a red pilot lamp marked SUNK. 
The circuit is shown in Fig. 2. The 
lever switches used are 3-pole three 
position, although the links between 
poles are not shown in the circuit. All 
the levers are shown  in one side 
position, and they close circuits only 
momentarily as they pass through 
their  centre  positions.  This  brief 
contact applies a voltage to the gate of 
the silicon controll ed rectifier SCR, 
which turns it on and leaves it on, thus 
leaving the SUNK light turned on. The 
moving contacts on the switches are so 
wide that if the switches are moved 
reasonably together there is no chance 
of failing to make a circuit when one 
should be made. 
To reset the game after the boat has 
been sunk, a SALVAGE push button 
is provided. This is a normally closed 
push button, which, on being pushed, 
simply opens the circuit momentarily 

PARTS LIST — ETI 230 
RI  Resistor I k  tAN  5% 
R2  "  3.3k  " 

Switches 5 by 3 pole 3 position 
rotary 

1 by nor mally closed push 
button. 

SCR1 Silicon controlled rectifier 
C106 or similar 

4.5 volt battery, 4.5 volt pilot lamp. 
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and so turns off the SCR — unless the 
switches have been left in a 'sunk' 
arrangement. 
A study of the circuit will show that 
the lamp is turned on if any circuit is 
made between the right and left hand 
side lines. The switches between these 
lines are such that, in all dangerous 
situations, a circuit IS made. No main 
switch  is provided as the leakage 
through the SCR is negligible. 

CONSTRUCTION 
This project was assembled on an 
aluminium panel in a plastic box. The 
underside view of the panel is shown 
in Fig. 3. The SCR and two resistors 
involved are mounted on a tag strip, 
as shown in Fig. 4, 5 and the wiring 
diagram. 
Switches should be assembled first, 
and wired one by one as they are 
mounted — there is too little space to 
get at all the terminals once they are 
all mounted. 

(Continued on page 78) 

Fig. 4. Method of assembling the 
components to the tag strip is shown 
here pictorially. 

V 

• 

• 

Fig. 3. Underside view of the front panel showing how switches are mounted. 

PUSH 
BUTTON 

TO SWITCHBANK 

Fig. 5. Schematic of the connections to the tag strip. 

Fig. 6. Method of wiring the 
switches. Pin numbers at side 
are the same as those shown 
in Fig. 7. 

Fig. 7. Switch numbering convention 
used. Note that terminals 1, 5 and 9 
are the wipers. 
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1111 ucar PTY. 

Telephone 
P.O. BOX K39, 
N.S.W. AUSTRALIA 
405 Sussex 

LTD. 

211-5077 
HAYMARKET 

2000 
St., Sydney 

4600 SYNTHESISER 
PRICE OF SECTIONS 
(As per E.T.'s parts list 
Oscillator  545.00 
Key board Control (inc. modification 
board)  $92.00 
Noise Generator and 
Controller  S25.00 

5-Channel Mixer  S44.00 
Transient 1 Generator  S31.00 
Transient 2 Generator  S29.00 
Envelope Control  S44.00 
Voltage Controlled Amp  S15.00 
Voltage Controlled Filter  S23.00 
Power Supply  S51.00 
Output Stage (less 
joystick)  S56.80 
External Inputs  S18.00 
P&P 50c on 1 section, Si on 2 or more 
Keyboard $29.00 (P&P S3.00) 
Patchboard S58.00 (P&P $1.00) 
Front Panel Case Joystick Control 
Complete Kit 

Eli 422 STEREO AMPLIFIER 

4-1.-----
•  •,— 

High power — 50w  RMS per 
channel less than .2% distortion 
Complete Kit only S118.00 (P&P 
S3.00) 

ETI 420 4-CHANNEL AMPLIFIER 

features 15watts per channel with 
sq decoding complete kit $129.00 

P&P $2.50 

ET1 423 ADD ON DECODER AMP 

• , ..-t s',., 
• *  0 4 '  .?  . 

l •,"̀ - "-•  til• 
' -1.1.4...., 

adapt your  stereo  to full  4 
channel SO operation $65.00 

P&P $2.00 

Goodmans 

LOUDSPEAKERS 
CONSTRUCTOR 
RANGE 

• 

012 — 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. 61/2  inch dia. Bass — 
mid-range speaker freq — 35 — 
5000 Hz. 20 watts. 8 inch dia. 
Bass speaker freq — 30 — 5000 
Hz. Twinaxiom 8 wide range 
freq. — 40 — 18,000 Hz. 15 
watts. Twinaxiom 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 
123 Bamfield Rd, 
West Heidelberg. 
Victoria 3081, 
Tel. 459-1688. 

Division of AWA-Thorn 
consumer products 
Branches all states 

THE FAMILY FERRY 
The switch wiring is shown in Fig. 6, 
where each dot represents one of the 
12 terminals on each switch. The 
terminals on the switches are not 
actually numbered, but the numbers 
given to them  in the right hand 
columr  of  Fig.  6 relate to the 
positions indicated by numbers in the 
switch diagram in Fig. 7. 
After  mounting  and  wiring  the 
switches the tag strip should be wired 
and mounted. An aluminium clip was 
made to hold the flat 4.5 volt battery, 
and this was anchored by the tag strip 
mounting screws. The pilot lamp and 
push button should be mounted and 
wired last. 

CHECKING 
Each of the 'dangerous' conditions 
should be set up to see that the SUNK 
lamp comes on as it should. If there is 
any difficulty with the SCR turning 
on, the value of R2 may be reduced. 
The  value  shown  suits the SCR 
specified, but other SCRs with less 
sensitive gates may need more current 
to trigger them, and so the resistor 
may be reduced to suit. 
Incidentally, if you can get this 
family across the river safely in less 
than eleven crossings, let's know how 
you do it!  • 

FOR SALE 
SPEAKERS — 2 Pioneer coaxial 12" 
speakers with cross-overs mounted in 
5 cubic foot professionally made 
cabinets. S120 the pair. 498-2491. 

INSTRUMENTATION 
AND MEASUREMENT 

An intensive residential course at 
the University of New England, 
Armidale, N.S.W. 30th November 
— 6th December, 1974. 
This Crouse has been designed for 
engineers,  technicians,  research 
workers, management executives 
— in fact, all engaged in the 
design, manufacture, operation or 
distribution  of  modern 
instrumentation.  It covers  the 
bases of measurement, design of 
instruments,  classes  of 
measurement  sensors,  data 
processing, information retrieval 
and promotion of hardware. 
For brochure detailing the Course 
please write or phone:— 

Department of Continuing 
Education, 
University of 
New England, 

ARMIDALE, N.S.W. 2351 
Phone: 72-2911 ext. 2788 

(Area Code 067).. 
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UTNE HU M II MI Hell VI M 
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 four 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. 

SanA-ILL 
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 B/eak/ey Gray dealer! 

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

D STEREO AMPLIFIERS  0 FOUR 
CHANNEL AMPLIFIERS AND RECEIVERS 
O FOUR CHANNEL "ADD ON" UNITS 
D STEREO TUNER/RECEIVERS 
SPEAKER SYSTEMS  . TUNERS 

D HEADPHONES  TWO AND 
FOUR CHANNEL TAPE DECKS 
D STEREO CASSETTE DECKS 
O TURNTABLES/SOUND SOURCES 
O 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. 

Sansui equipment is manufactured by: — Sansul Electric Co. Ltd., 14-1, 2-chome, 
lzumi, Suginami•Ku, Tokyo, Japan. 

Sansui Distributors: Australia. excluding W.A.: 

xt v R ANK INDUSTRIES 
Sydney OtlIce 
Melbourne 011ice 
Canberra Ort.ce 

4 

11,11 R 1A —  1743 

USTRALIA 
P T V. LI MI TE D 

Adeline, Office 3 Et,-,nr.̂ 8,1 Ke -s,n.;•c,,,  V.1.: 1288 
Brabine Office 14 ['roe St Fort lude 1.38ey O'd re 52  
Perth Office 27 Catord St Leede-vilJe WA Tel 81 4088 



Introducing. .. A TO  NEW 
CONCEPT IN ELECTRONICS 

EASY TO BUILD KITCRAFT 

Here is the first series of Kitcraft Kits .. 
KC100 One watt audio amplifier 
controls $8.28. 

KC200 Electronic timer --
seconds to 1 minute $9.75. 
KC300 Tough switch — will handle up to 240V at 5A $7.05. 

KC400 Model speed control — vary speed of slot cars, trains, etc. 
— up to 15V $10.45. 
KC500 Two transistor radio -- uses F ET Input, earphone output 
S5.70. 

- with slider tone and volume 

continuously variable from 0.5 

• No technical knowledge or experience necessary. 
e Modern professional solid state circuitry. 
• The finest professional quality parts. 
e Easy, comprehensive step-by-step instructions. 
• Blister Pack Presentation 
• Ideal for beginners. 

BUILD THIS 50 WATTS RMS PER CHANNEL STEREO 
AMPLIFIER FOR 
JUST $115! 

This. long  awaited  high 
powered  amplifier design 

from  Electronics  To-Day 
offers high power at low 

cost, providing a genuine 

INTERNATIONAL 422  50 watts RMS per channel 
STEREO AMPLIFIER  both channels driven into 

an 8 ohm load at typically less than .2% distortion. All necessary 

facilities are provided and construction is so simple that even 

those with only average electronic experience should have no 
problems in building it. Comes complete with teak cabinet. Price 

$115 P/Post $3.00. 

KC 600 Variable power supply — 0-15V DC. Ideal tor all 
Kitcraft modules $10.91. 
KC700 Lamp dimmer module — can also be used as motor speed 
control up to 500W $10.48. 
KC800 Photo relay — operates to 200 feet, relay output 1240V 
at 7AI $7.86. 
KC900 Sound operated switch — use as transmitter vox, cry 
alarm, etc. $9.90. 
KC1000 Metal detector  use also as pipe and wiring tracer 
$5.07. 

ADAPT YOUR EXISTING STEREO HI-Fl TO FULL 
4-CHANNEL SO 
OPERATION FOR 
ONLY $73.50  \•"%e 

** INTERNATIONAL 
423 AMPLIFIER 
PLUS TWO 
ADD-ON DECODER 

If you have rejected 4-Channel as being too expensive to 
implement, then here is a cheap and simple way to convert your 

stereo into a full SQ 4-channel system. Apart from this unit the 
only extra equipment needed are two rear speakers, which need 
not be as high in quality as your existing front speakers. The unit 

is simply connected to your existing stereo amplifier. Has 
in-built SQ Decoder and ambiance switching and provided 12.5 

watts RMS per channel to drive your rear speakers. Price $73.50 
P/Post $2.00. 

FABULOUS NEW INTERNATIONAL 420 

FOUR-CHANNEL AMPLIFIER 
At last! An attractive, top 
performing  4-channel 
amplifier which incorporates 
the latest in patented SO 
plus  ambiance  decoding, 

which is simple to construct and produces 15 watts per channel! This brilliant performer which 
can be 'constructed at a fraction of normal cost incorporates the latest Motorola SO decoder 
integrated circuit type MC1312P which is AVAILABLE EXCLUSIVELY FROM KIT-SETS 
AUSTRALIA who have been licenced by CBS to distribute them in kit-form in Australia! 
Because of this ONLY KIT-SETS AUSTRALIA CAN SUPPLY YOUR KIT BEARING THE 
REGISTERED CBS SQ TRADEMARK! Provides 15 watts per channel, 2 channel driven and 
12.5 per channel, 4 channels driven with typically less than .2% distortion. SN ratio better than 
70 dB. A fabulous amplifier for the do-it-yourself enthusiast! 

AS THE DECODER IC IS IN SHORT SUPPLY, SEND FOR 
YOUR KIT COMPLETE WITH DECODER I.C. AND SO TODAY 
TO AVOID DISAPPOINTMENT! 
COMPLETE DECODER SECTION (less Pots) 
prevents us selling MC1312P separately). 

1/4 

PRICE  $129.00 
ONLY  COMPLETE 

P/Post $2.50 

WITH MC1312P  . . $17.00 (Sorry, licence 

Kitcraft kits are available only from Kitsets Australia. 
visiT OUR BRANCHES AT 

VETS AUST 
SYDNEY 
400 Kent St., 
Sydney 
29-1005 

MELBOURNE 
271 Bridge Rd. 
Richmond 
Ph: 42-4651 

DEE WHY 
21 Oaks Ave, 
Dee Why 
Ph: 982-9790 

ADELAIDE 
16A Peel St, 
Adelaide 
Ph: 87-5505 

BITS AND PIECES 
Your electronics bits and pieces 
specialists, Kit-Sets Australia, are 

proud to announce that they are 
now extending their enormous 

range of quality components with 
the  range  of  TEXAS 

INSTRUMENT  semiconductors 
and at the lowest prices you have 
seen to date. 

SEND 95c FOR YOUR 

NEW 1974-75 CATALOGUE 

TO-DAY! 

BRISBANE 
293 St. Paul's Ter, 
Fortitude Valley. 
Ph: 52-8391 
PERTH 
557 Wellington St, 
Perth. 
Ph' 21-3047 

For mail order — 

send order with payment to 

KITSETS AUST. PTY. LTD. 
P.O. Box 176, 

Dee Why, N.S.W. 2099. 
Phone: 982 7500 
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Sole Australian distributors 

INTERNATIONAL DYNAMICS 
(AGENCIES) PTY. LTD., 
P.O. Box 205, Cheltenham, Vic. 3192. 

MICRO-
Built with one aim in mind ... 

superb reproduction. 
Micro proudly introduces its new-era 
range of turntables to discerning audio-
philes! The MR 222, MR 322, MR 422 and 
direct drive models, MR 622 and MR 711, 
all incorporate the most wanted features 
in modern turntable design, and are 
superbly engineered, highly sophisticated 

MR 422 
Superb belt-driven unit with pre-
cision-engineered gunmetal 
main bearing housing and 
12  mm  dia.  stainless 
steel main shaft for vir-
tual elimination of rumble. 
Heavy diecast alloy platter 
is driven by a large 4 pole 
hysteresis synchronous motor 
and flat polyurethane belt. Tone-
arm is fitted with ultra-precision 
ball bearings and ball pivot bearings, 
resulting in only 10 mgm friction both 
vertically and horizontally. Both-direction-
damped arm lift for easy operation. Hanc-
some slim walnut base, with rubber shock 
absorbers to eliminate feedback. Wow/flutter 
less than 0.06%, rumble better than —50dB. 

stereo transcription units that combine 
top-rating performance witn fine styling. 
Micro turntables give superb repro-
duction, represent excellent value for 
money, offer long service life, and are a 

sheer delight to use in any system. 

Available from  N.S.W.  M & G Hoskins Pty Ltd , 37 Castle St , Biakehurst 2221 
Telephone: 546 1464 

O'LD Stereo Supplies, 95 Turbot St., Brisbane 4000 
Telephone: 21 3623 

S.A. Challenge Hi-Fi Stereo, 96 Pine St., Adelaide 5000 
Telephone: 223 3599 

TAS  Audio Services, 44 Wilson St., Burnie 7320 
Telephone: 31 2390 

VIC  Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond 3121 
Telephone: 42 3762 

W A.  Albert TV & Hi-Fi, 282 Hay St., Perth 6000 
Telephone: 21 5004 KSV552 

ELECTRONICS TODAY INTERNATIONAL — SEPTE MBER 1974 
81 



YAMAHA 
NS-670 

LOUDSPEAKER 
"Built like a top-quality musical instrument" 

NIPPON  GAKKI  CO.  Limited 
(Yamaha, to us) have been producing 
musical instruments for over eighty 
years. Their pianos, organs, and guitars 
have a world reputation and it is not 
surprising to find that their speaker 
systems are apparently constructed 

with  the  same  loving  care  and 
attention that they put into their 
musical instruments. 
The Yamaha NS-670 speakers are 
probably the best finished speakers 
that we have ever seen, both in quality 
of detail, type of construction, and in 

the care and attention which has gone 
into the internal bracing, damping and 
finish. The design approach is fairly 
conventional — a three-way acoustic 
suspension system featuring a 250 mm 
diameter woofer with extended voice 
coil  and  a  heavy  duty  cone 

YAMAHA NS-670 SPEAKER — SERIAL NO. 13293 

Frequency Response 

Total Harmonic Distortion 
(for 90 dB at 2 metres on axis) 

Electro-Acoustic Efficiency 
(for 90 dB at 2 metres on axis) 

Measured Impedance: 

Cross-Over Frequency 

Dimensions 

Weight: 

± 8dB 
5dB 

100 Hz 
1 kHz 
6.3 kHz 

5 watts 

100 Hz 
1 kHz 
6.3 kHz 

800 Hz and 7 kHz 

577 x 320 x 269 mm 

19 kg 

35 Hz — 20 kHz 
50 Hz — 18 kHz 

0.9% 
0.3% 
0.3% 

62 

92 
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construction.  This  speaker  (type 
JA2501A), looks for all the world like 
one of the better quality American 
woofers. It has an unusually shaped 
die-cast frame, flexible cloth surround, 
and with an edge-wound aluminium 70 
mm diameter voice coil. The free air 
resonance of this driver is 25 Hz. This 
increases to 48 Hz when mounted in 
the enclosure. 

The  mid-range  speaker  (type 
JA0601),  is constructed  with  a 
diaphragm formed from a hot-pressed 
fabric  doubly  coated  with  a 
thermo-setting  resin and a viscous 
rubber resin. A tangential edge is 
formed at the same time to provide a 
flexible edge  termination.  Yamaha 
claim, and we confirmed, that this 
technique  provides  them  with  a 
speaker  with  excellent  transient 
response, very high power handling 
capacity,  and  extremely  low 
distortion. 

This driver has a self-enclosed back 
and a (very necessary) formed mesh 
protection cover. The magnetic circuit 
uses a very large ferrite magnet with a 
flux density of 14 000 gauss. 
The tweeter (type JA0509), is also a 
soft  dome  unit  with  a 30 mm 
diameter, and very unusual protective 
grid. As with the mid-range unit, the 
tweeter also has a large ferrite magnet. 
All three speakers are recessed into 
the veneered face of the cabinet, 
which  is itself then covered by a 
formed and moulded artificial fibre 
grill cloth fixed to a veneered plywood 
frame. The speaker grill cloth frame is 
retained on the face of the speaker by 
special plastic clips. 
Two controls, for the tweeter and 
mid-range speakers, are also mounted 
on the front face and provide smooth 
control of approximately -±5 dB for 
the two soft dome speakers. 
Our  first  series  of  tests  w as 
performed to determine the frequency 
linearity of the speaker in free field 
conditions,  on  axis. This showed 
conclusively that the NS-670 speaker 
has a very smooth response from 50 
Hz right through to 18 kHz. 
At 300 to the main axis there is less 
than 4 dB change in the region of the 
cross-over as a result of inter-action 
between the mid-range and tweeter 
speakers. Elsewhere in the spectrum 
the change is even less. 
Yamaha claim that the tweeter offers 
extremely low directionality even up 
to 600 angle, and this we found to be 
substantiated by our measurements. 
We then measured the tone burst 
response using our special ETI tone 
burst  generator,  and  found  the 
performance to be good right through 
to 20 kHz. The performance under 
tone burst conditions was one of the 
cleanest we had seen and almost as 

good as the best performance that we 
have yet measured. 
The  impedance  curve  is  not 
pa -ticularly  smooth.  The  32  E2 
impedance at a3proximately 48 Hz is 
slightly higher than the norm for an 
acoustical suspension speaker system. 
Tt-e  rest  of  the  impedance 
characteristics are quite normal and 
more than acceptable. 
The distortior characteristics of the 
peaker are very good. With 90 dB at 2 

metres on axis, the distortion at 100 
Hz is only 0.9%, whilst at frequencies 
above 200 I-z distortion it is less than 
0.4% right tt rough to 15 kHz. 
Listening tests were 3 revelation — 
this speaker sounds real y good. 
Its characteristics can only be likened 
to  the best  of American-designed 
acoustic suspension speakers, featuring 
as they do, low colouration, excellent 
transient response, ani performance 
that is clear a-id spright y. 
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FOR 
SALE 
Exclusive Hi-Fidelity shop in 
prime  location,  currently 
turning  over  $20,000 per 

month  and  could  be 
improved considerably. Must 
be sold for personal reasons. 

Price is very realistic. 

Replies to:-
"Hi-Fidelity Shop For Sale" 

Electronics Today 
International, 
Ryrie House, 
15 Boundary Street, 
RUSHCUTTERS BAY, 
N.S.W. 2011. 

S.  

HOBIPAK 
P.O. Box 224, South Carlton, Vic. 3053. 

RESISTORS 
1/8 W carbon film 10%    4c ea. 
Special - 100 for $3.40 - 25 for 92c 
1 ohm 1% lirW Wire Wound  ... 45c ea. 
1/8 W carbon film E12 5%   5c ea. 
1/2  w carbon film E24_5%   Sc ea. 

Special - 100 for   $4.50 
1 W carbon fil m E12 5%  6c ea 
Special - 100 for   $5.40 
MR30 metal fil m E24 2%   11c ea 
Special - 10  for   $9.50 

SOLID STATE DEVICES 
MEL12 Light Detectors   $2 ea. 
1544 Diodes (40 V PI y)   18c ea. 
ZN414 (Chip radio)   $3.95ea 
1C12 Sinclair (complete with P C. board 
& Instruction manual   $6.65 ea. 

MC1455 Ti mers   S3 ea 
7490 (Decade Counters)   $1.65 

TRANSISTORS 

2N2926 .... $1 00  ZTX109... 
2N5133  85  ZTX114 . 
2N5139  80 ET X300 ... 
BFS61   $1.69 ZT X301 ... 
BFS98   $1.60 ZT X304 ... 
ME 6003  55 ZT X501 ... 
ME W/03 . . , . $1 00 -ZT X502 ... 
ZTX107  95 ZT X503 ... 

1.15 
2.00 
1.15 
1.12 
1.90 
1.18 
1.25 
1.38 

SLIDE POTENTIOMETERS 
Linear 5K 10K. 50K   70c ea. 
Logarith mic SK, 1 OK   70c ea. 

CAPACITORS 
Tantalu m 0.1-10PF    
Polyester Fil m 0.39pF   28c 
Polyester Fil m 0.15, 0.22/.1F ... 22c ea. 

POSTING & PA CKING 20c per order 

28c ea. 

YAMAHA 
NS-670 

LOUDSPEAKER 

Low  frequency performance, i.e. 
below 60 Hz, is not outstanding and 
with power inputs in excess of 25 
watts, it is possible to cause cone 
break-up on organ music and on heavy 
drum beats, but on voice, guitar, 
violin, and other programme content 
at quite high listening levels (100 dB at 
1 metre on  axis)  the  Yamaha's 
performance is particularly smooth 
and offers a very faithful rendition of 
the original sound. 
Yamaha's  NS-670  speakers  are 
probably the best finished that we 
have ever seen - they are more akin, 
in this respect, to musical instruments 
of the finest quality. 
Their colouration is negligible - they 
are therefore particularly suitable for 
classical music lovers. About the only 
criticism that we could make is that 
they cannot handle very high level 
signals below 60 Hz. 
All  in all  they  are  a worthy 
contender in the high fidelity market 
for  those  who  seek  faithful 
reproduction and lack of colouration.. 

TECHNICAL SPECIFICATIONS 

AS-203A 

" Alit  ge' lP a denrta'nge 
3-.0" Cone Tweeter 

Power Handling Capacity: 
35 Watts (music progra m) 
Impedance: 8 oh ms 

Frequency Response: 
45 -- 21,000 Hz 

Enclosure Di mensions: 
11-5/8" (W) 19 1/2 " (H) 
7-7/8" (D) 

Weight: 
8 5 kg (18.7 lbs). 

AS-250A 
Speaker Co mple ment: 
10" Woofer 6,/," Midrange 
3-1/2 " Cone Tweeter x 2 pc 

Power Handling Capacity: 
.15 watts (music progra m) 

nPedance: 8 Oh ms 

F3r5ealri',V0:71rnse. 
• •:ciosure Di mensions: 
3" (W) 22" (H) 
10'4" (D) 

f2 11.8 kg  (28.1 lbs). 

AS-304A 
Speaker Co mple ment: 
12" Woofer 6i/2" Midrang 
3-lir"rCone Tweeter 
Horn Type Tweeter 

Power Handling Capacity 
60 Watts (music progra m) 

Impedance: 8 Oh ms 

Frequency Response: 
30 -- 23,000 Hz. 

Enclosure Di mensions: 
14'4" (W) 251/4 " (H) 
11-7/8" (D) 

weight: 
15 kg (33 lbs' 

S. 

1.14,14) k 442 4  ttftt/a 
S OIVII C S 
PICTURED IS PART OF THE RANGE 

OF SONIC SPEAKERS 

0 041010• 

C  ( , 

SOLID-STATE AM/FM MPX STEREO -RECEIVER 

Model MR-7000 
• SEMICONDUCTORS 

r ET  1. Transistor  21 ' 
Diodes  13. IC  •  2. 

• AMPLIFIER SECTION 
Music Power Out Put (II-1F): 70W (41I) SOW (8ft) 
Speakers: 4 to 16ohms, Two pairs of output 

Speaker Terminals 
• FM TUNER SECTION 
Frequency Range: 88--1013MHz 
Usable Sensitivity IlHF): 3.0uV 
Capture Ratio: 2.0db 

.1 
• AM TUNER SECTION 
Frequency Range: 5351(Hz to 1620Hz 
Usable Sc: Ativity ( 1 HE I: 15pV 

• MISCELLANEOUS 
Power Voltage: AC117V/230V, 50/60Hz 
Dimensions (Overall): 455m/m(W)17-7/8" 

130m/m(1-115-1/8" 
330m/m(D) 13" 

Australian Agents 

SEVENSEAS ELECTRONICS PTY LTD 
166 Parramatta Rd., Ashfield, NSW 2131 Phone: 799-2555 

11 
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MEASUREMENT ECOMPUTATION: WORKING FOR YOU  YOUR WAY 

Most frequency counters 
are cheap at half the price. 

HP's new 5381A and 5382A are 
half the price 
($349,.,§i,3 W) 

But traditional Hewlett-Packard profes-
sional performance is still there. How can 
Hewlett-Packard slash costs in half and 
still offer quality? Part of the secret lies 
in very efficient production procedures. 
Don't let our prices deceive you. The 
5381A 80MHz, 7 digit display model and 
the 5382A 225MHz, 8 digit display unit, 
have been designed to deliver reliable, 
high quality operation in such varied areas 
as: Production Line Testing, Service Cali-
bration, Frequency Monitoring, Education 
and Training.  Both  use  high-stability 
crystal time bases, have 25-mV sensitivity, 
make ratio as well as frequency measure-
ments, and incorporate high-visibility 7-
segment LEDs. 

As this offer probably sounds incredible, 
you will want to check first hand. Send the 
coupon below for an obligation-free hands-
on demonstration. You'll want to tell your 
friends about our counters frequently. 

Please mail coupon to address below for demonstration 
or further information on HP's new low-cost quality 
frequency counters. 

l=i Please send detailed information only on: 
0 HP 5381A; 0 HP 5382A 

E: Please ring to arrange appointment for demonstration. 

Name IAddress 
Telephone no. 
Publication name 

P/Code 

HE WLETT  PACKARD 

Sales and service from 172 offices in 65 countries. 
Austratia 31 41 Josepb Street Blackburn 3130, Victoria Teleph9ne 
89 6351  Other Offices  Adelaide. Brisbane Canberra. Perth and 

SycloPv Also Auckland and Wellington New Zealand 

90431/30130   
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ELECTRONICS 
easy! 

Introducing the elements of transistor amplifiers. 

AN AMPLIFIER, whether electronic, 
mechanical, acoustic or optical, is a 
system building block. It allows the 
amplitude of an input signal to control 
a secondary source of power such that 
the amplifier output is of larger power 
(or voltage or current etc.) than the 
input signal. This concept is shown as 
a block  diagram  in Fig.l. In its 

simplest form, an electronic amplifier 
has one input, one output and source 
of power. The common line is usually 
not shown in block diagrams, being 
there by inference. Actual circuits 
always require a common line which is 
variously referred to as earth, ground 
or negative rail. 

INPUT SIGNAL 

ACTIVE DEVICE 

SOURCE OF STEADY POWER 
THAT IS CONTROLLED INTO 
OUTPUT BY INPUT 

OUTPUT SIGNAL 

IMPLIED COMMON 
LEAD 

Fig. 1. Schematic diagram illustrating the Amplifier function. 

PART 10 
4 Would you believe that there is a ten transistor radio on this tiny 1 mm square 

chip. The device is the Ferranti 2N414 
radio IC. 

ALL SHAPES, SIZES AND 
PURPOSES 
Although  the  basic  electronic 
buHding blocks  now  available are 
extremely versatile, there is still no 
single magic box that can perform all 
amplifier tasks at the best price and 
performance. Consequently, we make 
do with many different forms of 
amplifier to suit an  even greater 
number of applications. 
Most  amplifiers  increase  signal 
voltage  amplitude;  others,  more 
unexpectedly may reduce it. In both 
cases we say the amplifier has a gain 
eg. a gain of 10 — or a gain of 0.1. 
The most common need to amplify 
the voltage at the input, but often we 
may need to increase the current or 
power level. Yet another need might 
be to accept a current input and 
provide a voltage output. The purpose 
of the amplifier  must be clearly 
understood,  for  the  design  and 
trouble-shooting procedures will differ 
for each case. 
Newcomers to electronics may think 
that  an  amplifier must  alter the 
signal/amplitude-level linearly without 
affecting  its  time  or  frequency 
characteristics,  that  is,  it should 
amplify with fidelity. This is certainly 
so  with  hi-fi  audio-frequency 
amplifiers and with  very sensitive 
transducer amplifiers, but again some 
amplifiers are designed to distort the 
signal in some ways to suit a particular 
purpose. More about these later. 

AMPLIFIER JARGON 
The role of an amplifier is denoted, 
to some extent, by a prefix. For 
example a pre-amplifier may precede a 
main amplifier. It amplifies low-level 
signals (micro-amperes, microvolts and 
microwatts). Figure 2 shows a string of 
amplifiers in a typical system. 
A power amplifier increases the 
power level of signals in order to drive 
the output device of the electronic 
system e.g. the loudspeaker in a hi-fi 
system;  the  display  tube  in an 
electronic counter. What constitutes a 
power amplifier and what constitutes a 
small-signal amplifier is quite arbitrary 
in absolute terms — the power stage of 
a digital pocket calculator needs to 
drive devices rated in milliwatts, but a 
rolling-mill  control  may  need 
tens-of-kilowatts capability. 
Amplifiers have other applications 
apart from providing . gain. You will 
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An example of a hybrid FET-input, 
operational amplifier IC. The small chip 
contains two FET transistors, the large 
chip the remaining bipolar transistors. The 
circuit contained in these two tiny chips 
is shown on the left. Each division of the 
scale on the left is % mm. 

remember in an earlier section, we 
discussed  how  connecting  a low 
impedance meter to a high impedance 
circuit could affect, or even damage, 
the circuit. This effect, the loading of 
one  stage  by  another,  may  be 
overcome by using an amplifier as a 
"buffer" between the stages. 
Buffer-amplifiers  usually  have  a 
voltage gain of less than one. However, 
they do have a power gain and their 
usefullness is mainly in that their input 
resistance is considerably greater than 
their  output  resistance.  Thus the 
output of a buffer stage can be loaded 
heavily with little effect on the input. 
They  are,  in  effect,  impedance 
converters. 
Another amplifier characteristic of 
interest  is whether  it can handle 
direct-coupled signals or not. If the 
signal is coupled to the input via a 
capacitor, dc signals cannot pass, and 
such an amplifier is known as an ac 
amplifier. This is not necessarily a 
disadvantage for, in many systems, 
only ac signals are of interest. 
Another type of amplifier that will 
often be encountered is the so-called 
operational amplifier. In the early days 
of  electronics; dc amplifiers were 
difficult  and  expensive  to  build 
because any drift of component values 
or gain resulted in an unwanted output 
change. Thus special design procedures 
had to be used for dc amplifiers, 
making  them  very  expensive. 
Nevertheless,  they  were  used 
extensively in early analogue-computer 
systems to perform basic arithmetical 
operations — adding, subtracting, sign 
inversion and integration — hence their 
name. (This will be expanded later in 
the series). Today the operational 
amplifier  can  be  manufactured 
inexpensively  in integrated  circuit 
form. 
In fact, the tables are now turned; 
the modern operational amplifier is 
even challenging the single transistor in 
price, and has tremendous advantages 
in  stability  and  flexibility,  over 
discrete transistor stages. Indeed these 

• 

ay 

new basic building blocks come close 
to  providing  an  all-purpose basic 
amplifier unit. 

FREQUENCY RESPONSE 
A very small change in the dc level at 
the input of a dc amplifier will 
produce  a  corresponding  dc 

SENSOR 
(INPUT) 

PREAMPLIFIER 

output-levt..  change. The ratio of 
output to input-level change is called 
dc gain. In an ac amplifier this change 
is virtually zero because dc signals are 
not  recognised.  This  does  not, 
however, mean that there is zero dc 
level at the output, merely that it is 
unchanged  by  very-low  frequency 
signals. 

GENERAL PURPOSE AMPLIFIER 
POWER AMPLIF IER 

- PROVIDES GAIN, FILTERING, ETC 

BUFFER AMPLIFIER 
TO MATCH STATES 
WITHOUT LOADING EFFECTS 

ACTUATOR 
(OUTPUT) 

Fig.2. Amplifiers having different functions are often combined in a series chain to achieve 
an overall purpose. 

AMPLITUDE 

-RESPONSE AT ZERO FREQUENCY 

NO RESPONSE AT dc 

RESPONSE FALLS AS 
FREQUENCY RISES 

(LOW PASS - THE dc AMPLIFIER) 

FREQUENCY RISING 

NO HIGH FREQUENCY RESPONSE 

dc 

AMPLITUDE 

(BAND PASS - TYPICAL ac AMPLIFIER) 

FREQUENCY RISING 

dc FREQUENCY 

EVENTUALLY 
FALLS OFF 
IN REALITY 

(HIGH PASS) 

Fig.3. Response curves of amplifiers having three different amplitude/frequency 
characteristics. 
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ELECTRONICS -it's easy! 

T0105 (ICI  TO5 (IC)  T0105 

The frequency performance of all 
amplifiers can be shown by two graphs 
— amplitude versus frequency and 
phase versus frequency. The first is 
more commonly encountered. There 
are other things a designer needs to 
know, such as time-response to a 
step-change  input,  but  for  the 
moment we will restrict ourselves to 
the  amplitude  versus  frequency 
characteristics. 
Physical factors make amplification 
very difficult at high frequencies. Thus 
all amplifiers cease to be effective at 

ONLY NEGATIVE 
VOLTAGES AMPLIFIED  4. 

Fig.4. Transistors come in 
many shapes and sizes. Here 
is a selection of transistors 
and ICs. Case type number is 
above each unit. 

some upper frequency, but in practice, 
it is the attainable relative-frequency 
limit that matters. For example, if the 
signal to be amplified has no content 
beyond 20 kHz — as in hi-fi sound 
systems — there is little point in using 
a unit with 200 MHz capabilities. This 
would be more expensive to build and, 
therefore, a waste of effort. 
We use several descriptive terms that 
denote  an  amplifier's  type  of 
frequency response. Figure 3 shows 
three main classes — Low Pass (passes 
only  frequencies below a selected 

NEGATIVE 
CURRENT 
AMPLIFIED 

POSITIVE 
CURRENT 
AMPLIFIED 

Fig.5. Valves and transistors, when used above, can only handle one polarity of signal. 
Any other polarity signal is clipped as in a rectifier. 

SUPPLY 

H MISSING 

CLIPPED 

Fig.6a. Effect of feeding a smaller bipolar signal into a transistor. One polarity of half 
cycle is clipped. (6b). If the input signal is increased sufficiently the tops of the 
waveform will also be clipped. 

cutoff point) Band Pass (passes only 
frequencies between upper and lower 
cutoff points), and High Pass (passes 
only frequencies higher than a selected 
cutoff point). 
Note that the high-pass  amplifier 
still has some upper frequency limit 
beyond which its response will drop 
off. The same terms apply to filter 
circuits — indeed amplifiers can be 
regarded as filters capable of providing 
gain. 
The  frequency  response  of  an 
amplifier is primarily limited by the 
active device itself (transistors etc) and 
secondly by the passive components 
around the active device which modify 
its  performance.  Some  amplifying 
elements  will  work  at megahertz 
frequencies, some only at kilohertz 
frequencies. Each have their uses. 

PRACTICAL LIMITATIONS 
The first active electronic-amplifier 
element was the triode thermionic 
valve (briefly described in the last 
section). This has now been replaced 
in most applications by the transistor. 
The transistor does the same job but 
with less power loss, smaller space 
requirements and much reduced cost. 
Several packaged forms of transistor 
are shown in Fig.4. 
The system designer would ideally 
like amplifiers that accept any polarity 
of input signal (be it negative or 
positive with respect to the common 
lines) and amplifiy it without changing 
the polarity, or distorting the wave 
shape in time or amplitude. 
Unfortunately neither the thermionic 
valve, or the transistor, can provide 
these facilities unless they are used in 
special  ways  along  with  passive 
elements. Both devices individually 
will only operate with one polarity of 
input signal — see Fig.5. If the signal 
swings to  the other polarity, the 
output  disappears:  they  become 
rectifiers.  Transistors  may  be 
constructed to operate with either 
polarity  dc signal,  but  not both 
polarities with the same device. That 
is,  they  may  be constructed  as 
complementary units, valves cannot. 
Another practical limitation is that 
these basic devices can only tolerate 
certain maximum-magnitude signals; as 
the input signal is increased, a point is 
reached at which the output signal 
ceases to increase in amplitude (it gets 
clipped). If exceeded still further the 
device may fail altogether. These two 
effects are the main shortcomings of 
both valve and transistor, and are 
illustrated diagramatically in Fig.6. 
Eventually an active element may be 
discovered that does not suffer from 
these shortcomings; until then we 
must modify the characteristics of 
existing active elements in order to 
obtain the characteristics we need. 
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7(a) 

7(b) 
Fig.?. Typical amplifiers using devices having differing levels of 
integration. (a) Typical discreet transistor stage. (b) 25 watt 
amplifier using hybrid IC module. (c) Internal view of Sanken 10 
watt power amplifier of hybrid design. Note power transistors 
at top of module. Id) Voltage regulator for cars (from Lucas). It 
contains the thick-film hybrid/Con left which has three 
transistors, two diodes, two capacitors and five resistors assembled 
onto a 25 mm square ceramic substrate. See if you can pick the 
individual components. 

This is done by using the device in 
combination with other active and 
passive elements to form complete 
circuit combinations that become our 
required basic amplifier blocks. Such 
circuits are either built from individual 
components — the discrete circuit; or 
alternatively they are purchased ready 
designed and manufactured as hybrids 
— a discrete circuit packaged into one 
unit.  A  third  alternative  is the 
integrated circuit (the IC) in which all 
active  and  passive  elements  are 
fabricated on a common substrate. 
Figure  7 shows  several  modern 
amplifiers  based on  the transistor 
amplifying element. AMPLIFIER CHARACTERISTIC CURVES 
The  various  types  of  individual 
amplifier elements behave differently, 
have different signal-level  handling 
ability  and  have  different 
input-to-output signal ratios (gain). 
Furthermore, the gain may depend 
upon the amplitude of the input signal 

7(c) 

7(d) 

and on whet is connected to the 
output. 
The  information,  needed  by  a 
designer on device characteristics is 
commonly provided by graphs known 
as characteristic curves. We met the 
simplest  form of curve when we 
discussed the light-dependent resistor 
in Part 2 of this course. In that case 
there was only one relationship — that 
of resistance versus light level. 

10 -

5-

0 

THIS AREA NOT DRAWN AS 
OF NO VALUE TO DESIGNER / 

100 

0 

I IN 

0 
1 

5  10 

V OUT 

LUCAS 

t4175e7:, 
7247 

The  problem  of  presenting 
characteristic curves for amplifiers is 
more  complex  than  for  that 
light-dependent resistor, for there are 
an  infinite  number  of  describing 
curves. To understand this, consider 
the relationship between the supply 
current (I)  flowing into an active 
element  (Fig.6)  and  the  voltage 
developed at the output (Vout). It is 
not possible to draw a unique single 

I IN 

Fig.8. How characteristic curies are used 
to describe the performance of an active 
device. 
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ELECTRONICS -it's easy! 

EMITTE4  
COLLECTOR 

P   

bi 
BASE 

n—p—n TYPE 

Fig.9. The basic 
structure and symbols 
for the two elementary 
transistor types. 

Fig. 10. The actual 
transistor chip is indeed 
tiny — as these 
enlargements show. 
The scales at left half 
millimetre divisions. 
The smaller chip is a 
high-frequency small-
signal transistor, 
mounted in a TO5 
case, the other a power 
transistor mounted in a 
TO3 case. 

graph, as the relationship depends 
upon the signal current into the input 
terminals — call it lin. For each value 
if lin there will be a specific graph of I 
versus V (out). 
A convenient way of representing 
what happens  is for us to draw 
individual  curves at evenly-spaced, 
realistic values of 'in.  The result is a 
family of curves as depicted in Fig.8. 
A little thought shows that other 
families  can  be  constructed  also 
output-voltage versus input-voltage for 
various values of input current is one. 
Furthermore  the  fixed  parameter 
— could be input voltage instead of 
current — as is the case for valves. 
The characteristics of both valve and 
transistor devices can be visualised this 
way (as indeed can any type of three 
terminal amplifier) and these curves 
are of great value to designers. 
Most people engaged in electronics 
do  not  need  to  measure  the 
characteristic curves for themselves; 
they are provided in manufacturers' 
data sheets. It is important for us to 
understand these curves, for they help 
explain  how  the  non-ideal 
characteristics  of  active  elements 
(discussed above) are overcome in 
practical  circuits. Before discussing 
how this is done we need to know 
more about the transistor itself. 

THE TRANSISTOR 
Transistors are made from two basic 
materials — germanium or silicon. 
These two materials are known as 
semiconductors  because  they  are 
neither good  insulators,  nor good 
conductors.  That  is,  they  are 
somehwere in between. 
Germanium  was  used  for  early 
transistors, but has largely (although 
not entirely) been replaced by silicon 
in modern devices. Although there are 
some important differences between 
transistors constructed from these two 
materials, the basic theory, as follows, 
is the same. 
The basic pure material is modified 
by adding a controlled amount of 
impurities called dopants, to form two 
new materials, one (called P type) 
having a deficiency of electrons and 
one (called N type) having a surplus of 
electrons. 
If two pieces. of these differently 
doped materials are intimately joined 
we have what is called a PN junction. 
Such a junction of P and N materials 
will conduct current more readily in 
one direction than in the other — it is 
in fact a rectifier, or in other words, a 
semiconductor diode. 
Current flow occurs when the P type 
material is made more positive than 
the N type material. The physics-
involved  in this phenomenon  are 
complex, but of little interest at this 
stage. We are only interested in the 
fact that it happens. 
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To make a transistor we add a third 
layer of material to form a three-layer 
sandwich  in either  NPN or  PNP 
format. We refer to the transistors in 
this way - as a silicon NPN or PNP 
type etc. The symbols for the two 
types  are  shown  in  Fig.9.  Each 
terminal is given the name as shown, 
the base being the centre connection, 
the emitter the one marked by an 
arrow and the collector unmarked. 
Note particularly that the direction of 
the emitter arrow denotes whether the 
transistor is a PNP or NPN type also 
that the symbol is the same for both 
germanium and silicon devices. 

In actual  manufacturing processes 
the  three  layers  are  formed  by 
selectively growing N and P crystal 
layers, or by diffusing  P and N 
impurities into the opposite sides of a 
pure, silicon or germanium crystal. 

The actual transistor chip may be 
extremely small, often pin-head size 
and is generally a tiny fraction of the 
total packaged volume of the device. 
This is illustrated in Fig.10 which 
shows  the  inner  construction  of 
different types of transistor. From 
this we see that although small, a 
conventionally  packaged  transistor 
wastes a relatively enormous amount 
of space. Integrated circuits, where 
both active and passive components 
are made and connected by layering 
and diffusion processes, are logical 
developments from transistor tech-
nology - it is just as easy to fit 20 or 
100 transistor in a TO5 case (Fig. 4) 
as it is to fit one. 

The main problems in integration are 
in limiting power dissipation within a 
given chip or case, and in fabricating 
resistors and capacitors. 

SYMBOLS 
As we go further in electronics we 
must  use  shorthand  methods  of 
expressing  th ings  -  otherwise 
explanations  tend  to  become 
unwieldy.  For  example,  in  our 
discussion of transistor parameters we 
will  be  considering  the  currents, 
voltages  and  impedances  etc. 
associated  with  each  lead of the 
device. To avoid having to write for 
example, "current in the collector 
lead" we simply write lc. The main 
symbol I tells us we are concerned 
with current and the subscript 'C' tells 
us that it is the collector lead we are 
talking about. 
Thus Eb = base voltage 

Ec = collector voltage 
lb = base current 
Ece = vo ltage between collector 

and emitter. 
Now that we have established our 
shorthand we are in a position to 
examine the practical characteristics of 
transistors. 

BIAS CHAIN 

-10-

IC 

COLLECTOR _5-
CURRENT 
IN MI LLIAMPS 

COLLECTOR DISSIPATION 
25 MILLIWATTS 

BASE CURRENT 
IN MICROAMPS lb 

-140 

-120 

-100 

-90 
- 80 
- 70 
- 60 
- 50 
-40 
-30 
-20 
-10 
0 

0 

E c 

-5 
COLLECTOR TO 
EMITTER-VOLTS 

-10 

Fig. 11. Typical characteristic curves for a small signal PNP-transistor. 

0/P 

CHARACTERISTIC CURVES 
Let us examine what happens if we 
hold the collector-to-emitter voltage, 
Ece, constant at -5 volts and then vary 
the base current, lb from 50 to 60µA 
we find that we have a corresponding 
ic change of 500µA (0.5 mA). Thus 
we have a gain, (3 of 500/10 = 50. 
Note that corresponding changes in 
lb at other points (e.g. 90 to 100µA) 
does not result in the same gain. In 
fact, there is non-linearity at extremes 
of lb which would result in distortion 
of the signal. 
In practice it is not necessary to 
perform  these  calculations,  the 
manufacturer tells us the gain in his 
data sheet. This is referred to as 13 or 
Hfe (don't worry about interpretation 
of this latter symbol) and is the ratio 
of the change in collector current 

INPUT 

(b) 
0 

121 R1  4 

R2  T1c. 51°  

Fig. 12(a). To use a transistor as an 
amplifier we first need to insert a load 
resistor RL. (b) The load resistor 
together with the resistance of the 
transistor become a voltage divider. 
(c) To amplify ac signals we must 
use a bias current to offset the 
operating point. 

resulting from a small change in base 
current. „ _ AI C 

That is P -774-3 (A means small 
change in) 

Values of (3 range from 5 or so for 
early transistors to several hundred, or 
even  thousands  in  modern 
components. Manufacturing tolerances 
don't allow all transistors of any type 
to  have  the  same  13'  and  the 
manufacturer  usually  specifies the 
limits  within  which  the  device 
current-gain will fall. 
For example the BC108 is a popular 
audio transistor specified as having Hfe 
((3) greater than 125 but less than 900 
at lc = 2 mA and Vce = 5 volts. 
Referring back to Fig.11, we find a 
dotted line across the curves which 
represents the maximum permissible 

ELECTRONICS TODAY INTERNATIONAL - SEPTEMBER 1974 91 



HAM RADIO SUPPLIES 
67-7329 

MAIL ORDER SPECIALISTS 

323 Elizabeth Street, Melbourne 12 doors from Little Lonsdale Street) 

MODEL OL 64D/P 
MULTI METER 

20,000 ohms per volt. 
DC volts: 0.025, 1, 10, 
50, 250, 500, 1000 (at 
20K o.p.v.), 5000 (at 
10K o.p.v.). AV volts: 
0-10, 50. 250, 1000 (at 
8K ck.p.v.). DC current: 
50uÀ,  lmA,  50  mA, 
500  mA,  10  amps. 
Resistance:  0-4 K, 

IOU n, 4M, 40 inegoh ms. DB scale — 20 to 
plus 36 dB. Capacitance: 250pF to 0.02uF. 
inductance: 0-5000 H. Size: 534 x 4-1/6 x 
134, in. Price $19.75 p.p. soc. 
DT-500/1.$16.76 
Popular,  mediu m-size, 
mirr or  scal e. 
Overload-Protected. 
AC/V:  10V,  50 V, 
250 V,  500V,  1000V, 
(10,000 2/V) 
DC/V: 2.5V, b y, 50V, 
250V,  ,.00V,  5000V 
(20,00014/V) 
DC/A:  501./A,  5mA, 
50mA, 500A,A. 
OH M: 12k11, 120k n., 1.2 M O, 
db: — 20db to +62db. 
Approx. size: 51/2" x 3-5/8" x 11A". p.p. 50c. 

r"- 1̀17 

$200.00 
MODEL 674 
High-gain  single  sideband  or  A.M.  23 
channel. Transceiver, 5 watts A.M., 15 
watts P.E.P. sideband, all channel crystals 
Included. ANL, noise blanker, PTT. mike, 
12volt D.C. operation, R.F. output and 
"5"  meter  with  provision  for external 
receiver VFO control. 

KEN KP-202  2W, 144 MHz 
band.  FM.  Hand  held 
transceiver with crystals for 
4 channels provision for 6 
channels. 

$150.00 
KCP/2  NiCAU  battery 
charger & batteries. 

$35. 

BAR LOW-
WADLEY 
XCR-30 

a truly  portabk. 
co m munications 
receiver, based on 
the  W ADLEY 
LOOP  principle, 
the same principle 
as applied In the 
DELTAHET and RACAL receivers. A 
truly crystal-controlled highly sensitive 
multiple-heterodyne portable receiver of 
exceptional  stability  with  continuous, 
uninterrupted coverage from 500 kHz to 
31 MHz. 
BARLOW-WADLEY  XCR-30  features 
Include: Selectable USB/LSB, CW et A M 
reception,  frequency  read-out  10kHz 
throughout the entire range, calibration 
accuracy  within  5kHz,  antenna 
resonator, tuning signal-strength meter, 
zero-set control, clarifier-vernier tuning, 
MHz & kHz tuning controls, telescopic 
antenna. Power Source: 6 type D dry 
cells: provision for external DC power 
supply. Weight 9 lbs; size 111/2 x 71/2 x 
41n. 

All for $225.00 

KENVVOOD/TRIO TS 520 
5 BAND SSB TRANSCEIVER 

512520 — TS520 — VF0520 
Specifications 
Frequency Range: 80 meter band — 3.50 
to 4.00 MHz; 40 meter band — 7.00 to 
7.30 MHz; 20 meter band — 14.00 to 
14.35 MHz; 15 meter band — 21.00 to 
21.45 MHz; 10 meter band — 28.00 to 
28.50 MHz, '28.50 to 29.10 MHz, 29.10 
to 29.70 MHz; W WV — 10.00 MHz. 
Mode (Receive only) USB, LSB, CW. 
Input Power: 160 watts on 80 to 15 
meter band,  140  watts on  10 meter 
band. 
Antenna impedance: 50 to 75 oh ms, 
unbalanced. 
Carrier Suppression: 40 dB. 

Unwanted sideband Suppression: 40 dB. 
Harmonic Radiation — 40 dB. 
AF Response: 400 to 2,600 Hz (-6 dB). 
Audipslnput Sensitivity: High impedance 
(50k1L) 0.5 /IV for 10 dB (S+N)/N on 80 
to 15 meter band. 1.0 1.tV for 10 dB 
(S+N)/N on 10 meter band. 
Selectivity: SSB: 2.4 kHz (-6 dB), 4.4 
kHz (-60 dB), CW: 0.5 kHz (-6 dB), 
1.5 kHz (-60 dB), (with optional CW 
filter). 
Frequency Stability:  100  Hz  per  30 
minutes after warm-up. 

Image Ratio: 50 dB. 
IF Rejection: 50 dB. 
AF Output Power: 1 watt (with 8 oh ms 
load and 10% H.D.) 
AF Output impedance: 4 to 16 oh ms 
(Sneaker or Headphone). 
Tube and Semiconductor Complement: 
3 tubes (2 x 52001, 12BY7A), 1 IC, 18 
FET's, 44 transistors, 84 Diodes. 
Power  Requirements:  120/220VAC, 
50/60 Hz; Transmit: 280 watts; Receive: 
26 watts (with heater-off) or 13.8 VDC; 
Transmit: 15 A mp; Receive: 0.6 A mp. 
Di mensions:  333 (13.11) wide x 150 
(5.91)  high  x 335 (13.19) deep m m 
(Inch). 
Weight: 16 kg (35.2 lbs). 

Nett. amateur prices 

TS 520 $543.00, VFO 520 
$91.00, SP 520 $22.40. 

Also available 
Trio  QR666  general  coverage 
com munications receiver solid state 550 
kHz — 30 MHz 6 bands. 
Price $296 
Trio  T R72009  144  MHz  band  car 
transceiver 12volt. $217.00. Please send 
S.A.E. for information on above items. 

67-4286 

SOLID STATE 
19 TRANSISTOR MULTI-
BAND RADIO — 9 RANGES 

AM, SW, FM, 
VHF, AIR, PB 
BATTERY/ELECTRIC 
COLOUR CODED 9 BAND DIAL 
1. AM 535 to 1600 kHz, 2. Marine 1-5 
to 4 MHz, 3 & 4. combined SW 4 to 12 
MHz, 5. 30 to 50 MHz, 6. 88 to 108 
MHz, 7, 8 & 9 combined VHF Aircraft 
145  MHz-174  MHz  incorporating 
weather band. 
Slider controls, Dial light, Fine tuning 
control,  Flip-up  Ti me  Zone  map, 
Telescope  antennas  complete  with 
batteries and AC cord. 
$79.00 D.P. $1.40 

AM/FM/A IR-PB-WB 

SOLID STATE 

RADIO 

VHF MONITOR 

battery electric 

$37.50 
SPECIFICATIONS 

Transistor:  12 Transistor, & 8 Diode; 
Frequency:  FM  88-108  MHz,  AM 
540-1600  kHz,  AIR-P8108-174 MHz; 
Poweet  Output:  Maximum  500 mW, 
Undistorted  280  m W; Speaker: 3" 8 
ohms;  Earphone:  Magnetic  I ohms; 
Power Source: DC 6V UM-2 x 4 pes. or 
AC 230 Volt; Antenna: Ferrite bar for 
AM, Rod antenna for FM/AIR-PB-WB; 
Controls:  Volume  (w/on-off  switch); 
Selector  (A M/FM/AI R-PB- WB); 
Accessories:  Earphone  &  batteries; 
Dimensions:  3 3/8"  x 63/4 " x 93/4"; 
Weight: Approx. 3 lb. 

NEW REDUCED PRICE 
TRIO COMM. RECEIVER 

Trio  Model  9R59DE,  four  bands 
covering 540 kHz to 30 MHz., two 
mechanical  filters  for  maximum 
selectivity, 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 

TRADE-IN ACCEPTED  $1 45 

MODEL NC-310 DE LUXE 
1 WATT 3 CHANNEL 
C.B. TRANSCEIVER 
• WITH CALL SYSTEM 
• EXTERNAL AERIAL 
CONNECTION 

SPECIFICATIONS, NC-310 
Transistors: 13 
Channel  Number:  3,  27.24 .0MHz 
Citz. Band 
Transmitter  Frequency  Tolerance. 
X0.005% 
RF Input Power: 1 Watt 
Tone Call Frequency: 2000 Hz 
Receiver type: Superheterodyne 
Receiver Sensitivity: 0.71.1V at 10 dB 
S/N 
Selectivity: 45 dB at X10 kHz 
IF Frequency: 455 kHz 
Audio Output: 500 m W to External 
Speaker Jack 
Power  Supply:  8  UM-3  (penlite 
battery) 
Current  Drain:  Trans mitter: 
120-220mA 
Receiver: 20-130mA. 
Price $49.50 per unit or 669.00 pair 
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ELECTRONICS -s easy! 
IC 

MAXIMUM —a. 
FLOWING WHEN 

Ec=e1 
V 

(It =WL) 

LOAD LINE FOR VALUE OF 

R  CHOSEN 

MAXIMUM WHEN 

ic = 0 
Ec = V (FOR RL MUCH 

LESS THAN 'RESISTANCE' 
OF TRANSISTOR) 

Fig. 13. Output impedance of the stage is equal to the value of RL. RL is generally chosen 

to be about one-tenth of the input impedance of the following stage provided that y )2 R 
does not exceed the rated device dissipation. The load line is then drawn and operating 

point 0 determined as detailed in the text. 

power dissipation for the device. This 
is determined by the maximum heat 
that can be dissipated without the chip 
being destroyed, unless the device is 
cooled by a heat sink or with forced 
air circulation. 
For example if the transistor of 
Fig.11 has an Ece of 5 V, then the 
collector current must not exceed 5 
mA if the dissipation is to be less than 
25 rnW. Thus the user must check his 
design to ensure that under worst case 
conditions  (component  tolerances, 
power  supply  voltage  etc.)  this 
dissipation is not exceeded. The device 
must never be operated at any point 
above and  to  the  right  of  the 
dissipation curve. 
Thus we see that much information 
can  be  extracted  from  the 
characteristic curves. 

THE BASIC AC AMPLIFIER 
Used alone, the transistor cannot 
amplify ac waveforms. The two main 
limitations are its inherent rectifying 
action and an effect known as thermal 
runaway. In addition we must devise a 
way of taking an output from the 
transistor. 
The transistor may be considered as a 
resistor whose value is varied by the 
input base current. Hence, if we place 
a resistor in series with the collector 
lead of the transistor, we will have a 
voltage divider as shown in Fig. 12. 
The collector current, as it changes in 
response to changes in base current, 
will produce an output voltage across 
the series resistor. This series resistor is 
called the 'load' resistor and is denoted 
by the symbol AL. 
Note that to drive more current into 
the base we must raise Eb towards the 
collector supply voltage. The resulting 

increase in lc will cause the voltage at 
the collector, Ec, to fall. Thus the 
output voltage will be the inverse of 
the  input.  In  other  words,  the 
transistor connected in this fashion, 
changes the phase of the input voltage 
by 1800. 

BIASING 
If a sine wave were to be applied to 
the base of the transistor in Fig. 12a, 
the negative half cycles would be 
clipped off - the waveform would be 
rectified as previously explained. We 
can overcome this by applying a dc 
'bias' current to the base such that the 
input signal either adds or subtracts 
from this current but never drives the 
base current to zero. 
Hence the collector current will also 
be biased away from zero and will 
follow the variations in base current. 
In practical circuits it is not feasible to 
have a separate battery or power 
supply to provide bias, so it is usually 
derived from the collector supply. The 
most common method is by using a 
voltage divider as illustrated in Fig. 
12c. 

Biasing can also be illustrated using 
characteristic curves. For any chosen 
L value, there will be corresponding 
pairs of lc and Ec values - Ohms law 
again. This means for any value of R L 
we can draw a line - called the load 
line - across the characteristic curve as 
in Fig. 13. The importance of this 
curve is that the input signal, lb moves 
up and down this line. If we do not 
add a bias current to lb we would be 
operating at the bottom end, where lb 
= 0, and only negative swings of lb 
would  be amplified. By adding a 
quiescent bias current we put the 
mean operating point at a place 

midway (this is called the Q point) 
along the load line and both half 
cycles of our input signal will be 
amplified linearly. 
The degree of distortion is decided 
by the extent to which the input signal 
varies lb up and down about the 
0-point. Small signal changes will be 
undistorted but not large ones. One 
cause of this is that the gain 'c/lb will 
change at the limits. 
Secondly, if the input signal increases 
still further, the peaks of the sine wave 
will be clipped, at one end by the base 
current reaching zero, and at the other 
by the collector voltage being driven 
to zero (this latter condition is called 
saturation). Hence it can readily be 
seen, from the characteristic curves 
and load line, what maximum input 
signal  can  be  applied  without 
distortion occurring. 
Note that the load line must always' 
lie  below  the  maximum  power 
dissipation curve. 

THERMAL RUNAWAY 
As well as the currents lb and lc that 
are designed to flow in the transistor 
there is leakage current through the 
normally reverse-biased, collector-base 
junction. Some of this current will 
flow thiough the base-emitter junction 
(actually all of it if the base is not 
connected)  appearing as a normal 
signal. The apparent signal current will 
be amplified causing an I of 01b. 
Now here is the danger - the leakage 
current is proportional to temperature. 
So  the  increased  lc heats  the 
transistor,  the  leakage  current 
increases, lc increases still further - 
and the process may continue until the 
transistor destroys itself. 
The actual process is more involved 
than  we  have described  but the 
explanation suffices for our purposes. 
With  silicon  transistors  leakage 
current is very small and of little 
importance but silicon has another 
temperature  effect  that  produces 
similar,  although  not  as  serious, 
thermal runaway. This is that the Ebe 

EMITTER RESISTANCE 

Fig. 14. The amplifier is stabilized against 
the effects of thermal runaway by adding 
an emitter resistor. 
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ELECTRONICS -it's easy! 
of a silicon transistor, required for a 
certain collector current, falls with 
temperature. Hence with a fixed input 
voltage the resultant lc causes a rise in 
temperature, which causes a decrease 
in Eb e required, and hence a further 
rise in lc — result thermal runaway. 
Silicon transistors can be used over a 
much wider range than can germanium 
but  thermal  runaway  must  be 
compensated for with both types. 

Fortunately  this  potentially 
damaging effect is easily overcome, in 
both cases, by adding a resistor into 
the emitter path as shown in Fig. 14. 
Its effect is as follows. 

As the collector current rises (due to 
leakage current) the voltage dropped 
across  the  emitter  resistor,  Re, 
increases  thus  reducing  the 
base-emitter voltage Vbe. This reduces 
the base current, and almost restores 
the collector current to its original 

value. Mathematics tells us the ideal 
conditions to achieve stability and 
show  that  an  emitter  resistance 
roughly one sixth of the collector load 
resistance is about right. The bias 
chain values must be readjusted for 
this  and  again there are complex 
mathematical  expressions  for 
optimizing the values. In practice a 
good choice is that the chain has 
values  in the  same  ratio  as the 
collector chain but about ten times 
larger. 

BYPASSING 
Having overcome 
conditions we now 
is nicely stable but 
because the same 
flows through the emitter resistor as 
through the load resistor. Hence the 
gain can only be equal to the ratio of 
RL to Re, that is, in our case 6. And 

thermal runaway 
find the amplifier 
lacks gain. This is 
collector current 

this is completely independant of 0. 
We can restore our gain by adding one 
more component— a capacitor across 
Re. 

Thermal  effects occur slowly by 
comparison with ac signals (10 Hz and 
above) so a capacitor connected across 
the emitter resistor will act as a low 
impedance to ac signals (thus restoring 
ac  gain)  but  as  a non-existant 
component to dc. Hence we get the 
best  of  both  worlds  — thermal 
runaway is eliminated and ac gain is 
maintained. The capacitor is chosen 
such that its reactance is about one 
tenth the value of Re at the lowest 
frequency of interest.  • 

Further reading: 
"Understanding  Solid  State 
E lectronics"  Texas  Instruments 
Learning Centre,  118 Great North 
Road, F IVEDOCK, N.S.W. 
"A Course in Radio Fundamentals" 
American  Radio  Relay  League, 
obtainable  from  most  technical 
bookshops. 

ELECTRONICS 
THE  CIRCUIT  of  a typical  ac 
amplifier, for audio frequencies, is 
given in Fig. 15. The input signal is 
coupled  in  via  a capacitor  that 
provides dc  isolation between the 
preceding stage and the bias network. 
As the capacitor needs to be fairly 
large  (Xc less than one tenth the 
resistance from base to ground at 
lowest  frequency)  it is usually an 
electrolytic. An electrolytic may be 
used as long as the positive terminal is 
connected to the most positive dc 
potential. 
The circuit uses a readily available, 
inexpensive transistor and may be put 
to work (and tested) by adding the 
components as shown in Fig. 16. 
In  effect  we  now  have a light 
intensity meter which can be used to 
monitor the modulated content of the 
radiation from a fluorescent-light tube. 
Note that it does not measure the 
steady-state light radiation. 
The light dependant resistor, type 
ORP12, provides a small amplitude 
100 Hz signal when excited by the 
light from a fluorescent tube. The 
amplifier  increases  the  signal 
amplitude by about forty times. The 
output from the amplifier may then be 
half-wave rectified to provide a dc 
output proportional to the level of the 
100  Hz  light signal. This may be 
measured by a normal multimeter, or 
alternatively, the ac signal may be fed 
directly  to  high  impedance 
headphones. You will then hear the 
100 Hz tone from the light radiation. 

in practice 

100mF 
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ISOLATING 
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STAGE d.c. 

820 

BC109,108,107 

100pF 
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BC109,108,107 

OAP12 

+12V 

OUTPUT 

Fig. 75. The addition of a 
bypass capacitor restores 
ac gain and an input 
capacitor provides 
isolation for the input. We 
now have a complete ac 
amplifier. Two or more 
stages can be used in series 
of more gain is required. 

10k 

T 
OV — 5V d.c. 

METER 
RANGE 

0.1pF (FAST RESPONSE) 
100µF (SLOW RESPONSE) 

Fig. 76. The modulated light output florn a fluorescent lamp may be amplified 
and measured by adding just a few more components. This also provides a simple 
test of correct amplifier operation. 
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AMATEUR 
RADIO 

Roger Harrison VK2ZTB 

NEW APPROACHES TO 
SSB TECHNIQUES 

SINGLE  SIDEBAND  as  a 
communications technique has been in 
common use, both by amateurs and 
commercial users, for quite some time 
now and is the predominant mode on 
the amateur VHF bands. 
Its penetration into VHF practice has 
lagged that of HF, partly due to 
technical and economic problems and 
partly due to conservatism. 
But now, on the VHF scene, things 
are certainly changing. According to a 
recent assessment made by Kerry 
Adams VK5SU( 1) over 70% of stations 
on 52 MHz use SSB. The two metre 
band is dominated by FM net activity, 
but, excluding this, SSB is slowly 
replacing the traditional AM tuneable 
activity. 
The two common methods of SSB 
generation are the phasing and filter 
methods. There is a so-called "third 
method" that employs a combination 
of these two techniques, but to date, it 
has not enjoyed widespread use. By far 

0 161 F  5 5k'_! 

THE STATE 
OF 
THE ART 

the most common technique used is 
the filter method. 
The phasing-type SSB generator has 
enjoyed a resurgence of interest of 
late, particularly with its advantage of 
simplicity and low cost; witness the 
New Zealand-produced "Tucker-Tin" 
project (1972) and a more recent 
article by Doyle2 who described a 
passive phasing-type SSB generator! 
This last was based on an article by 
Van Heddegem3 describing an audio 
phase-shift  network  for  use with 
transistorised SSB generators. 
This design of the audio phase-shift 
network is certainly the most difficult 
problem to solve in a phasing-type 
generator  as  off-the-shelf  audio 
phase-shift networks are no longer 

available. The methods described in 
references 2 and 3 provide an excellent 
solution. The author has constructed 
the  phase-shift  network  described, 
using standard values in series/parallel 
trimming arrangement and achieved 
excellent  results.  The  complete 
generator described by Doyle is shown 
in Fig. 1. 

0.015F 

Fig. 1. Passive phasing SSB generator (by W. Doyle W7CMJ1. 

BIFILAR LINK 

Si 

Cr 
31 Cr 

BIFILAR LINK 

The balanced modulator is a basic 
building  block  of  all  the  SSB 
generation methods. In the past, these 
have been constructed of discrete 
components and  balanced 'in-situ'. 
With  the  current  availability  of 
matched pairs and quads of diodes 
(particularly hot-carrier diodes) as well 
as  encapsulated  and  monolithic 
ring-diode balanced modulators, these 
should  see  ready  usage  in SSB 
generators. Also available are IC active 
balanced modulators, often offering 
extremely good performance, having 
wide bandwidth which are also readily 
applicable to SSB generators. (See the 
MC1496/LM1496  or  Plessey 
SL640C/41C integrated circuits). 

With the phasing method, unwanted 
sideband  suppression  is  greatly 
affected by phase-angle errors and 
amplitude variations in both the RF 
and audio phase-shift networks. The 
degredation,  in  dB,  of  sideband 

suppression with variation in these 

quantities is easily calculated from the 

following formulae:— 

MATCHED 
GERMANIUM 
DIODES 

263pF 



Fig. 2. Third method of 

SSB generation, 
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• Unwanted sideband suppression 
= 20 log  cot 4) dB 

2 
for phase-angle error, where 4) = 
total phase-angle error. 

• Unwanted sideband suppression 
= 20 log  200 + A dB 

A 
for amplitude variation, where A = 
difference  in  audio  channel 
amplitudes as a percentage. 

Thus, for a 1° phase error in either 
the audio or RF phase-shift networks, 
the  maximum  unwanted  sideband 
suppression would be 40dB. For a 2° 
error, it's 35dB! Acceptable, but only 
if you have (a) a low power rig or (b) 
no amateur neighbours! 

For a 2% difference in the outputs of 
the phase-shifted audio channels, the 
maximum  unwanted  sideband 
suppression would be 40dB. Same 
comments! 

The stability and accuracy of the 
phase shift networks is thus seen to be 
of major importance in phasing-type 
SSB generators. The audio phase-shift 
network problem has largely been 
solved, but RF phase-shift networks 
employed to date usually necessitate 
accurate  setting  up  and  frequent 
re-alignment. However, a technique 
suggested in the following method 
• neatly overcomes this problem with an 
elegant, and modern, digital technique. 
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FILTER 

dsb CUT OFF  1500Hz 

BALANCED 

MODULATOR 

SIN 

'PHASE -SHI F 

NETWORK 

V cos -ct 

 IBALANCED 
MODULATOR 

 1 • Fig. 3. Productio 

of quadrariure - 

square  as 

MODIFIED -THIRD-METHOD" 
I won't go into the theory of the 
third-method of SSB generation here, 
suffice to give the block diagram (Fig. 
2) which will be of assistance shortly. 
For  those wishing to pursue the 
subject, see the original paper by 
Weaver's and a good descriptive article 
in the RSGB Handbook. 
The advantage of the third method 
over the phasiig and filter methods 
are:— 
(a) no costly, highly selective filter, 
(which introduces a loss of quality) is 
necessary. 
(b) wideband phase-shift  networks 
with their attendant problems are not 
necessary. 

CLOCK 

SUMMING 

CIRCUIT 

SSB 

OUT   ̂

1455k11.0 

(LOWER SIDEBANDI 

(c) imperfections  in filtering and 
phasing do not result in unwanted 
sideband  products  outside  the 
bandwidth of the wanted sideband. 
This  is  obviously  important  in 
crowded  bands  or  strong  signal 
situations  (eg  stations  in  close 
proximity, ionospheric focussing of 
signals  etc).  Regardless  of  these 
considerations,  it  results  in  a 
technically superior signal. 

However,  the  problem  of  the 
accuracy of the phase-shift networks 
remains. It isn't too great a problem at 
the pilot oscillator frequency, but the 
carrier frequency is a horse of a 
different colour. At 455 kHz it is 
critical enough; it's worse at 10 MHz 
and you might as well scrap the idea 
above that if conventional techniques 
are to be used. 

Now, here's where we pull the rabbit 
out of the hat! A paper by A.J. Turner 
in the Sept. 1973 issue of Wireless 
Worlds  considers  how  twe) 
cross-coupled JK flip-flops can be used 
to produce quadrature signals. 

An oscillator at four times the 
desired frequency is first squared and 
then differentiated. The differentiated 
signal is then applied to the clock 
input of the cross-coupled pair of JK 
flip-flops. The resultant 01 and 0 2 

outputs will be 90° out-of-phase. The 
waveforms are shown in Fig. 3. The 
use of a common TT L IC (7473) is 
shown in Fig. 4, along  with the 
accompanying 0  and 02  outputs. 
The  quadrature  output  is very 

Fl 

"" 1--

quadrature sqaure waves. 
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MARK 111CM: 
2x200 W,chan. RMS continuous into 8 ohms, not slew rate 
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distortion.  Full Power (40 volts RMS) into 1 microfarad/8 
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demand, but at least we can tell you what 
you're missing. 
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Fig. 5. Modified third method. 
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accurate, needs no alignment and does 
not drift. 

It is not necessary to convert the 
square waves back to sinewaves before 
applying  them  to  the  balanced 
modulators. A square wave contains 
energy at the fundamental and odd 
harmonics only. Thus, in the case for 
pilot  oscillator  the  higher  order 
outputs will be removed by the low 
pass filters following the balanced 
modulators, filtering being used to 
remove the higher order harmonic 
products. The audio information is in 
no way affected. Figure 5 gives the 
block diagram. 

As Turner points out, there is a 
hidden  advantage  in using square 
waves. The harmonic components of 
the quadrature square waves also form 

quadrature pairs and these can be 
selected by the summing circuit and 
true SSB at the harmonic frequency is 
obtained. Thus, higher transmission 
frequencies can be reached without 
heterodyning as is the current practice. 
A high speed device such as the 
95H29 (about $4 each), which can be 
clocked up to 210 MHz, is capable of 
producing SSB directly on 52 MHz! 
Or, using the same device and a clock 
frequency of 192MHz, 48MHz SSB 
can be produced. The third harmonic 
of the quadrature carrier  is thus 
144 MHz. Instant two metre SSB! I 
might be optimistic, but it's worth a 
try I 
Further, the carrier oscillator need 
not be fixed. It can be varied over a 
fairly wide range, no other tuning 
being necessary. 
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Name 

Address 

for 
METAL. 

PLASTICS 
WOOD 

Postcode 

F 154811 
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One year from now 
you'll be able to read this 
circuit as easily as the back 
of a cornflakes packet. 

You don't need to be an 
Albert Einstein to learn about 
electronics. 

All you need is youth, 
enthusiasm, and someone who'll 
give you the chance to learn at 
the right speed. 

That's what an electronics 
apprenticeship in the Navy will 
give you. 

A year from now you'll be 
able to read this circuit standing 
on your head. And you'll be well 
on the way to gaining qualifi-
cations that will make you valu-
able to employers everywhere. 

So if you're between 15 and 

17 1/2 on 1 January and you want 
to get into electronics or another 
trade, this is probably the best 
opportunity you'll ever get. 

Fill out the coupon and we'll 
send you more details about all 
the trades available in the Navy. 
Or pick up the nearest phone and 
call the Navy Apprenticeship 
Counsellor in your city. Closing 
date 1 September 1974. 

Newcastle  2 5476 Brisbane 
Adelaide  223 2891 Hobart 
Townsville 71 5253 Darwin 
Melbourne 61 3731 Perth 
Wollongong 28 6492 Canberra 
Sydney  29 2122 

31 1031 
23 7054 
81 6451 
22 4355 
65 3318 

Authorised by the Director-General of Recruiting. Department of Defence. 

r• 
'I NAVY El APPRENTICESHIPSI 
To: Navy Apprenticeships 
Counsellor, G.P.O. Box XYZ in 
your nearest State Capital City. 
Please send me information 
about Apprenticeships in the 
Navy. 

Name   

Address 

Post Code 

I Date of Birth    
NAP3.FP.54 I 

IN N  N M IIMIN 
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BUY STATE OF THE ART SOLID 
STATE COMPONENTS-
Direct from the United States! 
All listed prices are in Australian dollars,  International  Postal  Money  Orders  (please send PO receipt  with order for immediate 
shipment)  Banque Chasnrs check (preferably m US funds) and rated company cheques lwith foreign exchange stamp approval affixedl 
will be accepted. Due to recent Australian government restrictions we are not able to clear personal checks. _ An goods are new 
unused surplus and are fully guaranteed  Orders will be shipped within two workdays of receipt of mime. All customs forms will be 
attached  Minimum order amount is 55.00. do not add postags - we pay postage Surface mad for orders under $10.00 and Air Mad 
for orders over this amount 

DATA SHEETS ARE PROVIDED FOR EACH ITEM PURCHASED 

7400 SERIES TTL 
7400  Quad 2-input NAND gate  $ .20 
7401  Quad 2-input NAND gate   .20 
7402  Quad 2-input NOR gate   .22 
7404  Hex inverter   .22 
7405  Hex inverter.   .20 
7406  Hex inverter buffer/driver.   .35 
7408  Quad 2-input AND gate   .22 
7410  Triple 3-input NAND gate   .20 
7420  Dual 4-input NAND gate   .20 
7430  8-Input NAND gate   .20 
7440  Dual 4-input NAND buffer   .20 

DIP 

7442  BCD-to-decimal decoder   .80 
7447  BCD-to-7 segment decoder/driver  1.00 
7448  BCD-to-7 segment decoder/driver  .80 
7450  Expandable dual 2-wide 2-input 

AND-OR-invert gate   .20 
7451  Expandable dual 2-wide 2-input 

AND-OR-invert gate   .20 
7472  J-K master-slave flip-flop   .30 
7473  Dual J-K master-slave flip-flop  .40 
7474  Dual D-type edge-triggered 

flip-flop   .40 
7475  Quadruple bistable latch   .75 
7476  Dual J-K master-slave flip-flop 

with preset and clear   .40 
74L78  Dual J-K master-slave flip-flop  .40 
7483  4-Bit binary full adder (look 

ahead carry)   .80 
7489  64-Bit read-write memory (RAM)   3.00 
7490  Decade counter   .90 
7492  Divide-by-12 counter (divide by 

2 and divide by 6)   .60 

7495  4-Bit right-shift left-shift 
register   .75 

74193  Synchronous 4-bit binary up/down 
counter with preset inputs.... 1.00 

*With open collector output 

POTTER & BRUMFIELD 

Type KHP Relay 4 PDT 3A 

Contacts 
24 YOE (650  coil)   

120 VAG (10.5 WA coil)   

$1.00 EA. 

$1.00 EA. 

LINEARS 

NE540  70-Watt power driver amp  $1.00 
NE555  Precision timer   1.00 
NE560  Phase lock loop DIP   2.00 
NE561  Phase lock loop DIP   2.00 
NE565  Phase lock loop TO-5   2.00 
NE566  Function generator TO-5   2.00 
NE567  Tone decoder   2.50 
NE5558  Dual 741 op amp MINI DIP   .90 
710  Voltage comparator DIP   .60 
711  Dual comparator DIP   .25 
723  Precision voltage regulator DIP  1.00 
741  Op amp TO-5/MINI DIP   .55 
747  Dual 741 op amp DIP   1.00 
748  Op amp TO-5   1.00 
CA3018  2 Isolated transistors and a Dar-

lington-connected transistor pair .75 
CA3045  5 NPN transistor array   .75 
CA3026  Dual differential amp   .75 
Lm100  Positive DC regulator TO-5   .50 
LM105  Voltage regulator   1.00 
101302  Op amp voltage follower TO-5   1.25 
LM311  Comparator DIP   1.00 
LM370  AGC amplifier   1.00 
LM703  RF-IF amp epoxy TO-5   .25 

LM1595  4-Quadrant multiplier   1.00 

LSI CALCULATOR ON A CHIP 
This 40-pin DII device contains a complete 

12-digit calculator.  Adds, subtracts, multi-
plies, and divides.  Outputs are multiplexed 
7-segment MOB levels.  Input is BCD MOS 
levels.  External clock is required.  Com-
plete data is provided with chip  (includes 
schematic for a complete calculator). 

Complete with data $7.00 
Data only $1.00 

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

display section module for clocks, counter 
or other numerical display needs. 
The RCA DR-2010 Numitron display tube 

supplied with this kit is an incandescent 
seven-segment display tube.  The .6" high 
number can be read at a distance of thirty 
feet.  RCA specs. provide a minimum life 
for this tube of 1 00 , 0 00 hours (about 11 
years of normal use). 
A 7490 decade counter  IC is used to give 

typical count rates of up to thirty MHz.  A 
7475 is used to store the BCD information 
during tbe counting period to ensure a non-
blinking display.  Stored BCD data from the 
7475  is decoded using a 7447 seven-segment 
decoder driver.  The 7447 accomplishes 
blanking of leading edge zeroes, and hes e 
lamp test input which causes all seven seg-
ments of the display tube to light. 
Kit includes a two-sided (with plated 

through holes) fibreglass printed circuit 
board, three IC's, DR- 2 0 1 0 (with decimal 
point) display tube, and enough Molex socket 
pins for the IC's. 
Circuit board is .8" wide and 4 3/8" long. 

A single 5-volt power source powers both the 
IC's and the display tube. 

CD-2 Kit Complete Only $10.95 
Assembled and Tested  $13.00  ) 

Board Only $2.50  yqn  747  // 

SLA-1 OPCOA 
Pin compatible with MAN-

Large .334" character. 

Mounts on .4° centers. 

Left-hand decimal point. 

$2.00 Each, 10 For $16.00 

RCA DR2010 NUMITRON 

wor 

RCA DR2010 Numitron digital 
display tube.  This incandes-
cent five-volt seven-segment 
device provides a .6" high nu-
meral which can be  see n at a 
distance of 30 feet.  The tube 
h a • a standard nine-p i n base 
(solderable) and a left-hand 
decimal point.  Each $4.00 

SPECIAL 4 for $17.50 

8093-8094 Sri-state quad buffer DIP  $1.00 
8850-9601 One-shot multivibrator DIP  1.50 
8811  Quad 2-input NOB interface 

gate 15V open collector DIP  .30 

FAIRCHILD "TRIMPOTS" 

Brand new 20 turn precision trimmers.  These 

FOLLOWING vALDESINSTOCK:  arepri m parts, 
mostly  irsdivi-

10  50K  dually  pack ed 
/g Zis   2K  100K  in sealed paenve-
50 Ohm  5K  200K  lopes. 
100 Ohm  10K  250K 
200 Ohm  20K  500K  Each Only 890 
500 Ohm  25K  1 Meg 

Ten for $7.50 
Please specify P or L (PCB or wire 1 e a d •) . 

Order RCM, these won't last! 

COUNTER DISPLAY KIT -CD-3 
This kit is similar to the CD-2 except for 
the followings 
a.  Does not include the 7475 quad latch 

storage feature. 
b.  Board is the same width but is 1" 

shorter. 
c.  Five additional passive com ponents are 

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

d.  Complete instructi ve a r • provided to 
pre-set t he modul m f or your applica-
tion. 

CD-3 Board Only $2.25 
IC's, 7490, 7447 $2.75 
RCA DR2010 tube $5.00 

Complete kit include • all of the above 
plus 5 progra ming parts, instructions, and 
moles pins for IC's.  Only $9.25 

LM309K: 5-VOLT REGULATOR 

Babylon Electronics Inc. 
Post Office Box 1, Carmichael, California. 95 608 U.S.A. 

This TO-3 device is a complete reg-
ulator on a chip.  The 309 is vir-
tually blowout proof.  It is de-
signed to shut itself off with over-
load of current drain or over temp-
erature operation.  Input voltage 
(DC) can range from 10 to 30 volts, 
and the output will be five volts 
(tolerance is worse case TTL re-
quirement) at current of up to one 
ampere. 

Each $1.50  5 for $7.00 
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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  1 &  8 Multi meters  As  new 
cOnditrun lion, 635 00 

No. 19 S. No. 62 1 railsseiverS  Plenty of part 
wrecked milts an  I easrinable offer will buy. 

A. W.A. RC Audio 05041410f, 20H, no 200kHr 
in  4 bands  HI Z  A.  600  onni  240  VOrt 
AC665.00 
COAX  CABLE  58  oh m  Ascend  15  PI, 24 
Brand new 1/8 - outsrOT dra meter  126 per yard, 
$10 per 100 yard reel. 
LARGE QUANTITIES of hard to get valves. 
transfor mers, se mi-conductors & co mponents, 
dural  tubing,  cables  multicore  S.  Coaxal, 
connecting leads Cannon type plugs muit,p , 
relays PMG types 8. miniature. telephone Pa m 
teleprinter units, all trees of panel meters new 
&  used,  test equipment, multi meterS,  slope , 
generators,  -oscIllosCOPeS.  Power  supplies. 
standard racks and thousands of component 
Parts, Potentiometers, capacitors oil filled S. 
electrolytic.  high  S.  low  wattage  resistors. 
transistor circuit boards. crystals. 

SPECIAL THIS MONTH ONLY 
Standard P. M.G. Black Telephones Dial Type 
tested with Ericson Plug $7.95 few only. 

Ericaphon  Plastic Telephone dial in base - 
latest type 818.75 As new few only. 
Ericson 800 Series Telephones dial type as new 
SI 2.60 few only! 
PMG  Type  Telephone  Plugs,  white  plastic 
standard ty pe Ericson 95c a pair. 
4 Digit Counters. Post Office Type 40 volt 50, 
each. 

HAM RADIO DISPOSALS 
104 Hrelyett Street, RrchroonO, Via .3121 
IN.., Lenno• Streeti Phone 42 ,8136 

RADIO 
CONTROL 

HELICOPTERS AIRCRAFT 

CARS BOATS 
COMPLETE RANGE OF 

MOTORS, ACCESSORIES. 
KITS, BA LSA 
Manufactured  of  SI LVERTONE 
digital  proportional  radio  control 
equipment.  Light  industrial  radio 
cOntrOl applications also catered for 

SILVERTONE 
ELECTRONICS 
UNIT 6, No. 2 SCHOF IELD ST. 
RIVERVVOOD. NSW. 2210 
Phone 533 3517 
Price list avaslable. S.A.E. 9 x 4 

(12 cents). 

:<•] nimmiZC  1111 
PHOTOCOUPLER WITH DARLINGTON RECEIVER 
HAS 600% COUPLING RATIO 

Philips latest photocouplers in 6-pin 
DIL encapsulation include the types 
CNY47, CNY47A and CNY48. The 
CNY47 and 47A have high dc current 
transfer  ratios  of  20%  and  40% 
respectively,  and  low  saturation 
voltages of 0.4 V. 

They  provide a high degree of 
isolation between input and outpct 
circuits, being tested to 2800 V peak 
at 50 Hz for one minute. The CNY48 
has a Darlington receiver which gives 

an exceptionally high transfer ratio of 
600%. 
These  photocouplers  are  ideal 
interface components because they 
effectively  shield  voltage  sensitive 
elements  from  spurious operation. 
Applications include the protection of 
line  relays on  telephone systems, 
thyristors,  and  the  coupling  of 
computers to their peripherals. 
Further details: Elcoma, 67 Mars 
Rd., Lane Cove, NSW. Mr. David Rake 
42 1261. 

NEW AGENT FOR 
ALLEN-BRADLEY 
Morganite  Australia  Pty Limited 
announce their appointment as sole 
Australian  Agent  for  electronic 
components  manufactured  by  the 
Allen  Bradley  Corporation, 
Milwaukee, U.S.A. 
Allen Bradley are best known for 
their potentiometers and attenuators 
which  are  available  with  either 
moulded carbon or mind tracks. 
Wattage ratings range from 0.5 to 5 
watts with a mechanical life of up to 1 
million rotations. 
Potentiometers and attenuators are 
readily  available  in single  up to 
quadruple  gangs  with or without 
switches and concentric shafts. 
A range of trimming potentiometers 
in either linear or rotary motion are 
also available in both moulded carbon 
or cermet tracks. 
In addition to their "Hot Moulded" 
Carbon Fixed resistors, Allen Bradley 
have introduced a new "Cermet Film" 
resistor having a tolerance of ±1% and 
a low  temperature 'coefficient of 
±-100ppm/0C. This resistor has the 
approval  of  the  United  States 
Department  of  Defence  under 
M1L-R-10509/7F. 

Cermet  Film  resistors  are  now 
available in Australia as a result of 
Morganite Australia's appointment. 
Allen Bradley have utilised cermet 
resistive  elements  to  manufacture 
cermet resistor networks. There are 
two basic types of networks available, 
precision thin film having an absolute 
tolerance as low as ±0.01% and a 
temperature coefficient of t5ppm/0C. 
whilst the cermet thick film has a 
tolerance as low as ± 0.5% and a 
temperature  coefficient  of 
±100ppm/oC. 
Further  information:  Morganite 
Aust.  Pty.  Ltd., 65 Bourke Rd., 
Alexandria NSW 2015. Tel: 669 5711 

PIEZOELECTRIC 
CERAMICS APPLICATIONS 
The  latest  edition  of  Philips 
Application  Book  "Piezoelectric 
Ceramics", first published in 1968 has 
now been completely revised, updated 
and extended to cover the latest PXE 
materials and their applications. 
The book opens with the basic 
theory  of piezoelectric effects in 
ceramic materials and surveys the 
principal properties of present grades 
of PXE. 
The problems of gas ignition are then 
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considered  and different forms of 
igniters are described. 
PXE flexure elements have a wide 
range  of  application  as 
electrical-to-mechanical transducers in 
addition to their more familiar role in 
pick-up cartridges, strain gauges and 
accelerometers; these applications are 
fully discussed and much new material 
is included. 
Ceramic  resonators  have  many 
advantages  in electrical filters and 
details are given of their use in various 
types of filter networks. 
Sound and ultrasound air transducers 
are described in a very comprehensive 
chapter  which  gives  numerous 
practical circuits for remote control 
and intruder detection. 
The  application  of  ultra-sound 
transducers  to  echo  sounders  is 
covered in a separate chapter. 
PXE high intensity transducers in 
ultrasonic  cleaning  require  no 
introduction.  The  book,  however, 
gives a very thorough treatment of the 
subject,  including  constructional 
details of two transducers. Finally, a 
chapter is devoted to PXE delay lines 
and the design of a delay line for PAL 
colour television receivers is given. 
Further details: Elcoma 67 Mars Rd., 
Lane Cove, NSW. 

FAIRCHILD ADDS 2136 TO 
LINEAR CIRCUIT LINE 
Fairchild has announced it will serve 
as an alternate source for the 2136 FM 
IF amplifier and detector. 
The  2136  is a three stage  IF 
amplifier,  which  incorporates  a 
quadrature detector and a built in 
voltage regulator in a single integrated 
circuit. 
Compared with conventional ratio 
detector designs for FM and TV sound 
systems,  the  quadrature  detector 
requires only a single tuning coil. This 
greatly  simplifies  alignment 
procedures, since the coil is adjusted 
for maximum audible output without 
using  an  oscilloscope  or  signal 
generator. 
A ceramic filter can be used in place 
of the tuning coil. A complete FM IF 
strip with no alignment requirements 
can be constructed by using the 2136 
in conjunction with Fairchild's uA753 
FM  gain  block,  which uses two 
ceramic filters as selectivity elements. 
The internal voltage regulator in the 
2136 eliminates the need for external 
decoupling networks. 
Further details: Fairchild Aust. Pty. 
Ltd.,  420  Mt.  Dandenong  Road, 
Croydon, Vic. Tel: 723-4131. 

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 CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO 
THE MANUFACTURE OF 

PIEZO ELECTRIC 
CRYSTALS 

Contractors to Federal & State 
Government Departments. 

"All Types of Mountings" 

REPRESENTATIVES — 

Australia and New Zealand 

Messrs. Carrel & Carrel, 
Box 2102, Auckland. 

Rogers Electronics 
P.O. Box 3, 
Modbury 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 Wittenoom Street, 
East Perth, 6000. 
Phone: 25-5722. 

Write for a free comprehensive 
price list or quote for your 

requirements. 

BRIGHT STAR CRYSTALS P/L. 
35, EILEEN ROAD, CLAYTON, 

VICTORIA, 546-5076 

EVERYONE 
Can have the BEST 

in STEREO 
Listening Equipment 

SENNHEISER 

H D414 
Stereo Headphones 
• LIGHTWEIGHT, very easy 
on the ears. 

• REMOVABLE sponge EAR 
PADS fit gently against the 
ears — not round them 
no"boxed-in" feeling. 

• Can be used with any 
Tape Recorder or Amplifier. 

• OUTSTANDING frequency 
response, 20-20,000 Hz. 

Available ex-stock from 
Wholesalers or 
Australian Agents 

l qi e att an je k opt 

PTY. LTD. 

TELEX: mew. 31447, Sydney 21707 
VIC.: 493-499 Victoria St., West 
Melbourne. Phone: 329-9633. 
N.S.W.: Sydney Phone: 9092388. 
W.A.: Perth Phone: 49-4919. 
S.A.:  Arthur  H.  Hall.  Phone 
424506. 
QLD.: L.E. BOUGHEN & CO.. 
Auchenflower, Phone: 70-8097. 

SENNHEISER HD 414 

Nano   

• CI IN MR •  • 
t 9/4 

• 1 

Address_ _ _ _ _ _ ______ _ _  _ 

• I 

MAIL THIS COUPON TODAY 
so - um • so Nil ow se m.  a. 
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• Single and Dual Outputs 
• Output Voltages to 60 Volts 
• Output Current to 6 Amps 
• Excellent Line and Load Regulation 
• 00 to 600C Operating Temperature 
• Ten Turn Controls 
• Constant Voltage/Current Limit 
• Constant Voltage/Constant Current 

Distributed by 

ELECTRO TECHNICS PTY. LTD., 
36 Park St., South Melbourne, Vie. 3205. Phone: 699 2716 
SYDNEY: Electronic Develop ments 8. Service Pty Ltd - 517007 

BRISBANE: Fred Hoe & Sons Pty Ltd - 474311 

• MORROW 
ELECTRONICS 
Australia's Finest Quality 

Public Address Systems 

Design •Manufacture• Hire 

Sales 100-10,000 Watts 

Also available custom guitar amplifiers in 
addition to our standard range. 

• Complete quotes supplied anywhere in Australia 

• Trade enquiries welcome 

Con tact: 

62 Myall Avenue, ER INDA LE. 5066 
Phone (08) 317574 

16-

MELOS ECHO CHAINCEP 
For Microphone, Guitar and other Electronic Instruments: 

SPECIFICATIONS: 

Input:  High (50 K). Low (600 ohms) 
to suit microphone or guitar. 

Outputs: High and low impedance. 
Operates from 240 volts AC. 

The Echo Chamber is equipped with a tape 
cartridge which will last substantially longer 
than an ordinary echo chamber with loop tape. 
Quality tone reproduction is ensured because 
the record play heads are stationary, with 
echo being varied by changing tape speed, 
utilizing an electro-servo motor. Solid-State 
(motor-control and amplifier) eliminates all 
tube problems. 

radloparts GROUP 

562 Spencer St.. West Melbourne, Vic., 3003 
Phone 329 7888. Orders 328 2224. Telex: 32980 

A multitude of echo and reverberation sounds 
can be reproduced on the small type 
endless tape cartridge. 

INTERSTATE DISTRIBUTORS REQUIRED 
City Depot: 157 Elizabeth Street 

Melbourne. Vic., 3000. Phone 67 2699 

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

Old. Distributor: Ron Jones Pty. Ltd., 

27 Castlemain St., Milton, 40 64 

OPEN 
Weekdays 

8 a.m. - 5.15 p.m. 
Saturday 

8 a.m. - 11.30 a.m. 

0 
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You won't find a 
better bunch of 'scopes 
for love nor money. 
Technicians who use oscilloscopes are a very interesting bunch of fellows 
too, with a common interest and desire for technical excellence. Yet every 
individual is a specialist in his field. That's why more top technicians 
choose Tektronix oscilloscopes . . . technical excellence and specialised 
capabilities for every measurement task. Tektronix offers the best 'scope 
in your performance and price range. So call a Tektronix Sales and 
Service office . . . you won't find a more helpful bunch of fellows. 

100 MHz 465 
Dual Trace 5 mV 
Delayed Sweep 5ns 
Bright 18 KV 
$1515 Duty Paid 

10 MHz D61 
Dual Trace. 10 mV 

T.V. Triggering facilities. 
Bright 3.5 KV 
$299 Duty Paid 

25 MHz D66 
Dual Trace. 1 mV 
T.V. Triggering 
Bright 10 KV 
$599 Duty Paid 

TEKTRONIX 

50 MHz D83 
Dual Trace. 5 mV 
Delayed Sweep 5ns 
Bright 15 KV 
$890 Duty Paid 

Committed to technical excellence. 

Tektronix Australia Pty. Limited, 80 Waterloo Rd., North Ryde, N.S.W. 2113 

SYDNEY 888-7066  MELBOURNE 94-0229  ADELAIDE 223 2811 TA24 
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These are speakers you can really play 
with. Models are available with high or 

low resonance cones for use with electric 
guitars or as bass or wide-range speakers 

in hi-fi stereo systems. 
CFL* cones developed by Plessey and 

ferrite magnets provide improved 
frequency response, efficiency and 

reliability under the highest loadings. 
In any application where you have high 

power inputs and you want high power and 
quality output, The Plessey C12P is supreme. 

Full construction details for suitable 
enclosures for the C12P range are 

available on request. 

Look for the Plessey CFL sticker —your 
guarantee of a speaker with exceptional 

performance characteristics. 

Models and Frequency Response 
Plessey C12P —Guitar, 55Hz-10kHz, 

C12P —Woofer. 35Hz-10kHz, 
C12PX — Wide range, 35Hz-13kHz. 

C12PX —Guitar, 55Hz-13kHz 
*CFL with Plessey controlled fibre length cone. 

PLESSEY 

Power to play with 
New high performance 12" speakers with CFL cones 
and 30 watts RMS. 

For additional information contact 
Plessey Australia Pty. Limited 
Components Division 
The Boulevard. Richmond. 
Victoria. 3121 

• 

Melbourne 423921 Brisbane 708097 
Sydney  720133 Perth  687111 
Adelaide  422920 
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SENSORS ON by Talu i 

Does the cleverness of man improve? 

WITHOUT doubt our civilisation is 
changing in dramatic ways. There is 
the information explosion, the data 
processing revolution, the increased 
acceptance of the technologies, more 
advanced and specialised training for a 
livelihood. It is surely becoming more 
and more complicated due to the ever 
increasing  bent  to  become  more 
sophisticated. 

All  of  this  may  tempt  us  to 
superficially regard ourselves as being 
brighter, more intelligent and cleverer 

than those we regard as less fortunate, 
who played their parts before us in the 
creation of more advanced civilisation. 

Man has been around for roughly 
40,000 years — having made a transition 
from caves to penthouses in that time. 

But have things changed at the root 
of it all? People today can still be 
amazed by modem achievements, just 
as the automatic peacock of de Gennes 
(A French General who built it in 
1688) must have stunned the locals 
when  it  went  about  its 
pre-programmed walk picking up.corn 
from the ground before it digested it, 
dropping a trail of realistic excrement. 

The sobering realisation is that man 
can only make what is possible, there 
is  really  no  mystery  about 
achievement,  merely  a lack  of 
adequate understanding. 

We look back and exclaim how 
peculiarily the  medieavals thought 
about things. For instance in 1601 AD 
a horse (yes a horse!) was condemned 
to death by burning because it could 
perform a number of tricks. Who 
knows what we do that will seem so 
backward to our future historians — 
perhaps it could be fishing and meat 
eating. After all if it is cruel to hunt 
deer with dogs surely it is just as cruel 
to jag a fish by a hook for hours! 

Maybe we will be looked upon as a 
Grey age that started the emergence 
from the Dark ages and not anywhere 
as bright and startling as it seems to us 
now. 

Cleverness is hard to judge, for the 
very term is subjective and difficult to 
measure. Perhaps one criteria is to 
judge the scope, breadth and creative 
ability of a person's endeavour. From 
this point of view those who have had 
a greater chance to use resources in 

abundance could appear to be more 
outstanding.  Alexander  the Great, 
Julius  Caesar,  Ghengis  Khan,  the 
Pharaohs,  even  Hitler each shared 
extreme cleverness (there is no r.:ason 
to regard cleverness as being for our 
good). 
Today the complexity of a powerful 
computer, a military early-warning and 
ICBM system, the electronic pocket 
computer are each astounding. But are 
they more complex than the design of 
the  great  Gothic  cathedrals;  the 
Baroque  churches;  the mechanical 
automats that could write letters and 
play trumpets; the war schemes of the 
conquerors?  These  earlier 
achievements were made without the 
modern  sophistications of drawing 
offices, computing facilities, numerical 
control tools, electric power, and, of 
course, electronic techniques. 
We will probably never know if 
Julius Caesar had the cleverness to 
design a data processor. In fact, about 
all we can be certain of is that our 
efforts certainly do not overshadow the 
brains of the bygone greats. It is a 
sobering  thought  that  can  only 
increase our measure of humility.  • 

TRAKEN1 MODEL RT-103 
3 Band Radio (MW  SW1 — SW2) 

First in Australia 
COMPLETELY IN ATTACHE CASE 

THREE IN ONE 
SYSTEM AC/DC 

AUSTVALE PTY. LTD. 
107 Elizabeth St, Melbourne. 

Ph. 67-1298 

Phochs Ply  LimIted. 
472-482 Ha ms Street. 
Ulomo. NSW. 
Ph.  660-6188 

Graham Noble DistribOtors, 
421 Goodwood Road. 
Westbourne Park, S.A. 
Ph.: 72-3974 

Whelproc Industries, 
33 Cavenagh Street, 
Darwm, N.T. 5794 
Ph : 81-5528 

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1974 107 



PREPAK electronics 
AUSTRALIA-WIDE AGENCIES 

AT YOUR SERVICE 

1
Buy with confidence  
at your nearest store 

ORDER BY MAIL OR CALL 
PERSONALLY, TODAY 

YOUR ONE STOP HOBBY SHOP 
PRE-PAK ELECTRONICS 

NS W: HEAD OFFICE: 
718 Parra matta Road, Croydon. Mail to 
P.O.  Box  43,  CROYDON,  2132. 
Telephone: 797-6144 

NSW: NE WCASTLE: 
Oigitronics AuSt. Pty. Ltd., 12 Willia m 
St.,  Maryville,  2293.  Telephone: 
69-2040. 

NS W: HUNTER VALLEY: 
Hunter Valley Electronics and Hi-Fr, 478 
High  St.,  Maitland, 2320. Telephone: 
33-6664. 

NSW: W OLLONGONG: 
Hi-Tec  Electronics,  265  Princes 
Highway,  Corri mal,  2518.  Telephone: 
84-9034. 

W.A.: WEST AUSTRALIA: 
B.P. Electronics, 192-196 Stirling Tce., 
Albany, 6330. Telephone: 41-3427. 

QLD: NORTH QUEENSLAND: 
Philtronics, Cnr. Grendon & Pal mer Sts., 
North  Mackay,  4 7 40.  Telephone: 
78-855. 

Open 7 DAYS 
9:00 A M to 
5.30 PM 

Open Mon.  Fri. 
+ Sat. morning. 

Open Mon. - Fri. 
+ Sat. morning. 
+ Thurs. night. 

Open Mon. - Fri. 
+ Sat. Morning. 
+ Thurs. night. 

Open Mon. - Fri. 
+ Sat. morning. 

Open Mon. - Fri. 
+ Sat. morning. 

4 Great New Stores 
BRISBANE: 
Delsound Pty Ltd., 
103 Cavendish Road., Coorparoo. 4151. 
Telephone: 97-2509. 

Manager: Mr. T.N. Dellit. 
With more than 10 years experience in electronics, specialising 
in P.A. and sound equipment, Mr. Della and his staff are well 
able to give technical advice to custo mers and will be pleased 
to  discuss  your  electronics  requirements.  Their  new 
store/showroo m has ample displays of the latest parts and 
equipment and they are looking forward to meeting you soon 
at the new address above. 

MELBOURNE: 
Flight Electronics,  Open Mon. - Fri. 
1 Derby Road, Caulfield EaSt, 3145.  + Sat. morning. 
Telephone: 211-4788, 211-4984. 
Manager: Mr. C.R. Gissing. 

Flight Electronics, a division of Futaba Sales (Aust.) Pty. 
Ltd., have on display an extensive and interesting range of 
not only electronics goods out also radio control equipment 
arid accessories. Mr. Gissing has had many years of experience 
in electronics, especially radio control, and his technical 
knowledge has Solved many a proble m for happy customers. 
ADELAIDE: 
A.E. Cooling Radio/TV  Open Mon. - Fri. 
6 Tri m mer Road., Elizabeth South, 5112. + Sat. morning. 
Telephone 255-2249. 
Manager: Mr. A.E. Cooling. 

Long established in the city of Elizabeth, Mr. Cooling has 
recently expanded his Radio and T.V. Service business to 
include a co mprehensive and interesting range of electronic 
components and spare parts. A new store and display area has 
just  been  opened  and  with  some  30  years  electronics 
experience, technical assistance will be freely available. 

CANBERRA: 
The Electronics Shop, 
Shop 2, Hackett Place, Hackett. 2602. 
Telephone: 49-7306 
Manager: Mr J.R. Dodds 
Recognising the high demand for electronic supplies and 
equip ment in Canberra for both hobby and professional 
applications,  Mr.  Dodds  has  just  opened  a  new 
store/showroo m with a varied range of quality electronic 
spares  at  very  competitive  prices. As  a fully  qualified 
electronics technician of more than 7 years standing, he is 
always prepared to give free technical advice to custo mers. 

Open Mon. - Fri. 
+ Sat. morning 

Open Mon. - Fri. 
+ Sat. morning. 

OUR 10 STORE BUYING MEANS 

LOWEST PRICE EVER 
on quality NS Digital 
electronic calculators. $19 95 
NATIONAL MODEL 600  post $91.00 
Features:-
• 6 Digit  Capability.  • Addition  or sub-
traction.  • Chain  or  Mixed  Calculations. 
• Auto matic  Squaring  and  Su m ming. 
• Co mpact Size - only 5" x 2,/2" x 7/8" 
Place  your order now while • stocks last! 
Post and Packing $1. 

NATIONAL MODEL 900 $2 1 an 
• 9 Digits + Battery  0 00 0 

post $1.00 
Sa me as 600 but has 9 digits and auto 
blanking after 20 secs to conserve battery. 
Nu mbers displayed are "stored" and may 
be ea!, ,, . returned. 

SAVE $10 

AND 3 NEWEST MODELS 

x 1"). Si mplicity 
of this "beauty". 

Note: 
Tax Concessions 
For Students 
Write for details. 

NATIONAL MODEL 820 $31 75  1. / •  8 digit LED display. 
•  Handy constant key.  post $1.00 

•  Fully floating deci mal point. 
•  Full 12 months guarantee. 
•  Unique battery saver feature. 
•  Compact size - only 5" x 21/z" x 1". 
A real handy calculator. 

NATIONAL MODEL 823T - 
With  ME MORY  storage $41 •25  key, plus  PERCENT AGE 
key, plus  all  features of 
Model 820, (size 51/4 " x .1"  Post $2.00 

Versatility and Dependability are key features 
'And now, pleasantly af fordable too. 

NATIONAL MODEL 823R 
As above, but includes no-Lad $49.90 
re-chargeable  batteries  and 

st charger. Available shortly.  po  $2 00 

OUR BEST VALUE EVER 
IN BARGAIN - PRICED PARTS SUPER-PAKS 
('AK 1 
100 Asst 
;bort Lead 
'esistors 

31.00 

PAK 51 
50 H. Slab 
'mirrors 
0 5.. lo'reeore 
' •W•tt an  
ddrereni values 
S3.50 

PAK 28 
25 Asst 
luF to 500uF 
31/1/V to 12VW. 
Electros 

$2.00 

PAK 8 
10 NPN 
unmarked, 
tested TG5 
Transistors  

$1.50 

PAK 14 
A) Asp 
SSttaanngg  er,' Sin- 
Tagstnps 

'AK 3 
00 Asp 
',wirier '',W 
-resistors 

51.75 

PAK 46 
50 Asst 
Mini 50VW 
Polyester 
Capacitors 

$3.50 

PAK 30 
25 Asst 10uF 
500uF 

12VVV  .80VW 
Electros 

$3.50 

PAK 45 
10 NPN 
BC107-8-9 
Unmarked 
Transistors 

$1.75 

PAK 43 
3W Amp, 5 
Transistors pits! 
circuit, incl 
A Y6108.6109 

$2.25 

'AK 24 
r00 Asst 
W and 2W 
3esis-tors 

52.00 

PAK 39 
100 Asm, 
400V 
Polyester 
Capacitors 

S3.50 

PAK 31 
15 Asp 
500 3000,,F , 

12VW 
F iectros 

S3.50 

PAK 52 
15 Assorted 
VW.. Sockets 
handy tor 
mpaIrs 
Si 75 

PAK 47 
1 PCB 
Etching K,I 
incl P C 

$2.50 

'AK 49 
'0 Asst 
het.' Pots 

52.50 

PAK 40 
100 Asst 
630V Poly 
Capacitors 

$425 

PAK 26 
100 Asst 
Low Voltage 
Ceramics 

$2.00 

PAK 44 
6 Zener • 6 
Silicon Diodes 
to 10W Rating 

$2.00 

PAK 48 
Transistor ti,,,t, 
Repad Kit 
IF. Caps, 
Gang, V C et, 

S4.89 

'AK 32 
'5 Asst 
W u) and ins, 
:nobs 

i2 00 

PAK 42 
10 Asst 
Modern pf 
1 rimmers 

$1.75 

PAK 41 
100 Asst 
500V  5K V 
Ceramics 

$2.50 

POST & PACKING 
Send 30 c per PAK. We 
will ship to any part of 

Australia  by  best  method  

2 

SEMICONDUCTOR 

A 

0A91 - 25c 
IN914 - 20c 
EM401 - ' - 20c 
EM404 - 22c 
EM408 - 28c 
Al5A - $1.15 
MB1 - $1.20 
MB4 - $1.90 
PA40 - $6.00 

Brand new, guaranteed 

C106Y1 -- -  $1.00 
C122E - $2.50 
SC1460 - $2.50 
5023 LED - 50c 
BC107 - 25c 
BC108 - 25c 
BC109 - 25c 
BC177 - 30c 
BC178 - 30c 

BC179 - 30c 
2N2646 - $1.00 
2N3638 - 50c 
2N3645 - 50c 
2N5459 - 75c 
2N3054 - $1.25 
2N3055 - $1.20 
AY6108/6109 - 
$2.00 
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Build it yourself.... 
the perfect way to learn 
Imagine spending your spare time actually building your own C91 system, stereo amplifier, 
or digital clock etc. You can enjoy working on these projects right in your own home, and 
you will be amazed at the electronics knowledge you'll pick up in a relatively short period 
of time. 
You don't have to be an electronic's expert to build it, we help you every step of the way. 
With a few simple tools and our step-by-step instructions, you can assemble these kits in no 
time at all, and with the cash you'll save, you can buy more interesting projects to build for 
yourself. 

Electronic 
DIGITAL CLOCK Space-age 

in kit form 
ETI-521 
$59.00 
Post $2.00 111 L.miseelmillmer 

Using standard TTL I.C.'s, this 
popular kit is easy to build, even 
for the novice constructor. All 
Parts mount easily on one P.C.B., 
uses  "NIXIE" tubes for large 
display and easy viewing; features 
flashing seconds indicator. 

Here's one for racing fans 
DIGITAL. STOP NI's'  C1-1 

1111 .1%  

ET1-520  
onlv $92.00 
Complete 10 

Post $2.00 
Measure  elapsed 

4iith this inexpensive digital systeM  — onically  rtIstop time electr  
use as stopwatch, remote  12V 

Sta 

timer  or lap  timer. Operates from   
LED  Displays. 

D.C. incl  

ELECTRONIC 
"Thief Trap" BURGLAR 
ALARM KIT ETI-503 

Complete 

protection 

for only 

$24.95 
Post $2.00 
Foolproof  entry/exit  time  delay 
system  automatically  activates  the 
alarm control module for maximum 

tire/intruder protection. 

AUTOMATIC fully protected 
BATTERY CHARGER 
ETI-309 $35.00 post $2.00 

Electronically 
controlled  — 
current  and 

s-res,  voltage regulated 

"Aull * 2 4:4 
—  auto  taper 
charging — short 
circuit  and 

reverse polarity protected for 12V. 

for 
to 

HI-POWER STROBE 

Complete 
Kit $19.50 
P&P $2.00 

For  parties, 
theatrical produc-
tions, dances etc. 
High output — will 
drive "slave" units 

even greater light — fully adjustable 
"freeze" eve's fast moving objects. 

LATEST 50W RMS per channel 
STEREO AMPLIFIER KIT 
ET1-422 

$115 
Post $2.00 sow 
• Hiyh power (SOW in 8 ohms) 

• Low Distortion (0.16% at 10W) 
• Low hum/noise level 
• Easy construction 
• Oiled teak cabinet. 

Modern styling and low cost make 
this amplifier "TOP VALUE" at a 
time when inflation is at the 
highest  rate  ever.  Carefully 
engineered in every detail, the 
project may be assembled in a few 
evenings,  e‘.en  by the  novice 
constructor. 

50 WATT SPEAKER KIT 
"Born and bred" for the ETI422 
with 12" woofer, 6" mid range, 
dome type tweeter and a 3 way 
design crossover. 
Frequency response — 20 Hz to 
20KHz, 8 ohms impedance. Fully 
guaranteed 12 months. 
Full  Kit,  only  $59.00  each  or 
$118.00 pair, pay freight on delivery. 

Versatile Kit 

4 INPUT FET 
AUDIO MIXER  
Project ETI -4t"  
$24.50 
post  $1.00 

— high input impedance - 
FOUr channels inputs  independen t and isolated — freq. 
res p. 20 Hz to 20 kHz within 1 dB — up  
to 20 dB gain  — battery  operated. 

AUTO VARIWIPER KIT ETI-301 
Solid state relay control — for light or 
drizzling rain, easy to build. 
Highly effective with ALL types wiper 
motors  for  periodic  wiping  of 
windscreen — adjustable from 1 wipe per 
sec. to 1 wipe every 20 secc 

Now only  $8.95 post 50c. 

Post $1.50 

KIT _ 
METER En.773  
THERmo 

S59.00 

CO up j_ E 

* 

This new I.C. Electronic Thermometer 
enables  0°C to  2000C 
measurements to be made  temperature  

fr 
simu/taneously.  seven  separate  points  ,  omv irutupa lltyo 

t o  INTEGRATED 

SUPPLY 

CIRCUIT 

LOGIC POWER 

ETI-111 
$19.50 
post $1.00 

Regulated and protected — output 1.5V 
to 15V D.C. at 1 amp maximum — ideal 
for  service men,  hobbyists, 
experimenters.  Features  fold-back 
current limiting protection. 

AUTO CAR 
THEFT ALARM 

ETI-305 
Now $22.25 
Postage $1.00 

The most effective 
complete  car 
protection  device 
available. Easy to 
install and automatically -armed  with 
entry/exit time delays. SAVE YOUR 
CAR TODAY. 

100 Watt 
POWER 
AMPLI-
FIER 
KIT 

Sib  Project 
ETI-413 

only $69.00 postage $2.00 

Ideal for guitar amps, organ or public 
address, this 100 watter makes a BIG 
noise for a SMALL cost. One of the 
most popular kits of the decade. 

MIXER/PRE-AMPLIFIER KIT 
ETI-419, $9.95. Post 50c 

This professional I.C. pre-amp, complete 
with base/treble controls, features 4 
inputs for max. versatility. Designed to 
match with 100 watt power amp above, 
but also suits many other applications. 
Advise inputs required (ETI Sept' 73). 
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TUCHEL 
Connectors 
—the best connection! 
We have a Tuchel connector for your 

air  every job specification. And popular 

varieties are available ex stock! 

There's connectors with configurations 

from 2 to 12 pin —chassis mounting and 

cord types; a rectangular range with 

configurations of 7 to 30 pin, with 
housings available to suit, in either 

vertical or horizontal entry to 

accommodate 14 to 18 mm cable. 

Our range also offers you the best 

connectors in a miniature style. 

Robust ... their main components are 

metal and the rectangular series is 

available in "5 Micron Gold" plating for 

exacting electrical contact and 

reliability. Send for full specifications on 

your particular Tuchel connector 
requirements now! 

1E1 E  FR. ID NJ AK/1 IC 
Stud mount, circuit or cable Mini-Transformers 
Famous for their small dimensions and high transmission quality, our 
Beyer range of miniature transformers are "tailor made" to suit your needs. 
Beyer transformers are used by the world's largest and best-known 
electronic manufacturers in professional amplifiers, studio mixers, for 
impedance matching and microphone use —wherever the highest 
demands are made in respect to frequency response, lowest distortion and 
insensitivity to stray magnetic and electric fields. 
Our range includes stud mount, printed circuit or cable types —available 
ex stock and at quantity discounts. Popular types available ex stock 
and at quantity discounts. 

x, C ir AR eal.VraI BlirpTT RIES 
V. LI MITE D 

58 OUEENSBRIDGE STREET, SOUTH MELBOURNE 3205 
12 BARCOO STREET, EAST ROSEVILLE 2069 

Melbourne 61-3281 • Sydney 406-5666 

Brisbane 52-7333 • Adelaide 332-4288 • Perth 81-4988 I For further details, write to the Pads Manager 

a 

a 
a 
a 
Address 

Please send full specifications/brochures on: 
Tuchel Miniature Connectors. 

El Beyer Miniature Transformers. 
Name/Company 

I 0 
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DIGITAL METER ADDED TO PORTABLE OSCILLOSCOPES 

Tektronix  Australia  announces a 
built-in precision digital multimeter 
for its model 465 and 475 Portable — 
OscilloEcopes. 
The meter, called the DM43, offers 5 
voltage ranges from 200 mV to 1200 
V, 6 ohms ranges from 2000 to 20 
?An, temperature probing capability 
from -550 to +1500C, and accurate 
differential time delay measurements 
between  any  two  points  on  a 
waveform displayed on the crt as a 
digital number. 
Resolution is increased by a factor of 
10 over what could be read from the 
precision delay time dial. The operator 
needs to make no mental calculations 
to determine the correct value. 
Time measurements are made by 
selecting the first of the two points by 
means of the oscilloscope's delay time 
position control. The meter is set to 
zero at this point. Next the delay time 
position control is used to select the 
second point and the delay is read out 
directly on the meter. 
Since the DM43 is mounted on an 
oscilloscope, signal waveforms for the 
power component can be monitored at 
the same time. 
Test leads for the DM43 and DM40 
are independent of the oscilloscope 
into which the meter is incorporated. 

Convenient  pushbuttons  provide 
separate selection of function and 
range.  Readout  consists  of  five 
7-segment LED's. 

Multimeter Specifications 

DC Voltage 
Ranges: 0 - 200 mV, 0 - 2 V, 0 - 20 
V, 0 - 200 V, 0 - 1200 V. 
Resolution: 100 µV 
Accuracy: Within 0.1% of reading, 
-±1 count 
Response Time: Within 0.5 sec. 
Resistance 
Ranges: 0 - 200 2, 0 - 2 K, 0 - 20 K, 
0 - 200 K, 0 - 2 M, 0 - 20 M 
Resolution: 0.1 n 
AcCuracy: Within 0.75%, -±1 count 
Response Time: Within 1 sec for 200 
- 2 M ranges, Within 5 sec for 20 M 

range. 
Temperature 
Range: -550C to +1500C 
Accuracy: Within 1.1 0C from - 550 
to +125 0C. Within 2.1 0C from -550 to 
+1500C. - 
Differential Time Delay 
Accuracy:  Accuracy  of  the 
oscilloscope ±-1 count. 
Further  information:  Tektronix 
Aust. Pty. Ltd., 80 Waterloo Rd., N. 
Ryde. 2113. Tel: 888-7066. 

SINGLE CHANNEL 
PROFESSIONAL AMPLIFIER 

The  Acoustical  Manufacturing 
Company of the United Kingdom have 
produced a single channel amplifier 
designed for broadcast recording and 
other  applications  in  the  audio 
industry, and in industrial and research 
applications, called the QUAD 50E. 
Distortion within the useful part of 
the audio range is stated not to exceed 
a small fraction of one per cent. 
Overloading with any load will not 
significantly  affect  long  time 
constants,  ensuring  immediate 
recovery  and  minimum  distortion 
resulting from such overload. 
If misuse is such as to cause excessive 
heating, the maximum power will 
reduce  as  necessary,  restoring 
automatically  when  more  normal 
conditions prevail. 
The input is 0.5 Vrms unbalanced via 
a pre-set gain control, with provision 
for 600 ohm line bridging by means of 
an  internal  plug-in  transformer, 
available as an optional extra. 
The output is isolated and provides 
up to 50W continuous power into 
almost any impedance from 4 ohm to 
200 ohm. 
The multiple output windings of the 
QUAD 50E terminate in a multiple 
output socket. Choice of matching is 
obtained by various connections in the 
output plug which is part of the 
installation itself. 
The QUAD 50E together with the 
600 ohm input bridging transformer 
Model 278Q is now available ex stock. 
Further details: British Merchandising 
Pty. Limited, 49 York Street, Sydney 
(Telephone 29-1571). 

BWD MINILAB UPGRADED 
B.W.D. Electronics Pty. Ltd. have 
now  completely  redesigned  their 
MINI-LAB  composite  instrument 
model 603. 
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TOPER 
lot money 
kikusui 
537 
75 mm., 5MHz 

OSCILLOSCOPE 

The  537 is a small, reliable 
precision  instrument  and  is 
fully  backed  by  the  name 
Jacoby, Mitchell. 

VERTICAL AXIS 
Deflection Sensitivity: 10 mV/div. or 
over. Coupling: AC & DC. Frequency 
Response: DC 0-5 MHz. AC 2Hz-5 MHz 
Input Impedance: 1 M-n- ± 2 pF. 

HORIZONTAL AXIS 
Deflection Sensitivity: 200 mV/div. 
Frequency Response: 2 Hz-400 kHz. 
Input Impedance: Approx. 220K-n-
shunted by 25 pF. 

TIME AXIS 
Sweep Frequency: 10 Hz-100kHz and 
TV horiz. Synchronisation: Internal 
I + & - ) or External. 

For the full details and a demonstration 
contact: 

JACCEY 
MITCHELL 

215 North Rocks Rd., North Rocks, N.S.W. 
2151. Phone 630 7400 

OFFICES: Melbourne 41 7551 • Adelaide 
293 6117 • Brisbane 52 8266 • Perth 81 4144 

AGENTS: Wollongong 28 6287 
• Newcastle 61 5573 • Hobart 34 2666 
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IfiliPMENT NEWS   

Described as a 'super' version of the 
original Model 603, the new 603A is 
claimed  to  have  almost  every 
characteristic  upgraded,  in  many 
instances by factors of X10. 
New features such as TTL output, 
switched offset and wide range ramp 
and pulse are incorporated. 

The  603A  provides  function 
generator,  operational  amplifier, 
power  amplifier,  bi-polar  power 
supply, high voltage power supply, and 
two low voltage power supplies. 

Interconnection  provides  many 
useful  facilities.  Examples  include 
power waveform output by linking the 

function  generator  to  the  power 
amplifier:  AM  or FM modulation 
simultaneously: high sensitivity power 
with op. amp. linked to power amp. 
etc. 
Sharp pulses and unusual waveforms 
such as half sine, truncated triangular, 
long curves etc. can be obtained with 
various combinations of the wide 
range of facilities. 
A comprehensive handbook describes 
many experiments, and a full range of 
accessories suitable for educational 
experiments is till available. 
Further details: B.W.D. Electrbnics 
Pty.. Ltd.,  331-333  Burke  Road, 
Gardiner, Vic. 3146. 

VERNIER VOLTAGE CONTROL STANDARD ON P.S. RANGE 

• 

, 

44  • a • 411-- • • 
B.W.D. Electronics Pty. Ltd. now 
include  a vernier voltage control, 
previously  an  optional  extra,  as 
standard equipment on three of their 
power  supplies  without  additional 
charge. 
The models affected are the 21 6A 
dual output 400V, the 242A dual 
output (36V and 72V), the 272A 

triple rraannggee  (12V, 25V and 50V), and 
the 246A dual output (36V and 72V). 
The 10 turn vernier control permits 
fine, precise adjustment of voltage. A 
matching digit dial is still available as 
an option. 
Further details: B.W.D. Electronics 
Pty.  Ltd.,  331-333  Burke  Road, 
Gardiner, Vic., 3146. 
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NEW BALANCING 
TRANSFORMERS 

New balancing transformers available 
from  Hewlett-Packard  provide  a 
balanced output from a single-ended 
input, or a single ended output from a 
balanced input. 
Impedances available are 70 ohms 
unbalanced to 124, 135, 150 and 600 
ohms balanced. Frequency responses is 
±3.5 dB over 20 Hz to 50 kHz for the 
600-ohm models; 2kHz to 2MHz for 
the 135-ohm and 150-ohm models, 
and 5 kHz to 5MHz for the 124-ohm 
version. 
The transformers can be used with 
Hewlett-Packard  3040A/41A/42A 
Network  Analyser  Systems  when 
making transmission measurements. 
Other applications include measuring 
balanced responses with single-ended 
detectors, obtaining a balanced output 
from a single-ended oscillator and as a 
balancing  network  for  repeater 
amplifiers. 

A  plated  heatsink  fabrication 
technique achieves intimate thermal 
contact between the junction and the 
heatsink. Thermal resistance is rated at 
5.50C/W. 
Further  details:  Hewlett-Packard 
Australia Pty Ltd, 31-41 Joseph St., 
Blackburn,  Victoria  3130.  Tel: 
89-6351. 

"BERT" BIT ERROR 
RATE TESTING 
lAu-TRoN is introducing a high 

performance,  BERT  system.  The 
BERT operates in 1 bit to 75 megabits 
per second and provides bit error and 
block error measurements along with a 
burst error indicator. 
The  transmitter  is  the  MN-1 
Pseudo-Random Data Generator. It 
creates pseudo-random codes, from 63 
bits to over 1 million bits per period. 

ELECTRONICS and AGENCIES 
Head Office. 718 Parramatta Rd., 

Croydon NSW. 2132 Ph: 797-6144 

GOODS AVAILABLE AT ALL 10 
STORES - ORDER NOW! 

HI-Fl 
TURNTABLE 

Supraphon Model HC-12 

Direct 

Import 

Special 

only 

$ 2 9.95 

Pack and 
Post $2.00 

SPECIFICATIONS: 
3 speeds (16, 33, 45 r.p. m.), 4 pole 
induction motor, 240V, 50Hz operation, 
power consumption 16VA, low ru mble 
content,  performance  complies  with 
standards CSN36 7000, CSN36 8401. 

FEATURES: 
Includes  ceramic  cartridge  (180mV 
output),  manual  operation  only, 
hydraulic  lowering  device  fitted, 
co mplete with mains and output leads. 

Available in base/cover, ready to connect 
to  amplifier  or  tape  recorder,  only 
$49.95. 

"INCREDIBLE" 25 STEREO 
AMPLIFIER MODULE only $14.95 

•6.2W RMS,/Ch. 
•24-30V DC, 1A 
• Ready Built 
• Low Distortion. 
.Vol, Bass, Treble, 
Bal. 
•90 day warranty. 

Complete,  as  pictured  $14.95 post 
$1.00. Complete, with round or slider 
tone controls $19.95, post $1.00. 
Complete, as above with power supply 
$29.95, post $1.00. 
Regulated Power Supply, add $6.95. 

Choice of two SLIM-LINE 
"INCREDIBLE" AMPLIFIERS 
No. 1. Extruded alu miniu m front panel, 
slider pots, "Incredible" 25 A mp. with 
std. power supply  5 pin din socket, 
headphone socket. On/Off Switch and 
bezel ... complete kit $39.95, post. 
No. 2. De-Luxe amp, with these extra 
features  -  Ru mble/scratch  filter, 
st/ mono  switch,  speakers  A  or  B, 
phone/tape Input etc ... co mplete kit 
$44.50 post. 

NEW =It  S TROBE 

Only ')7 
z-/.95 

Po,;t,,rid pack ing $1 

• Ready built 
• High power 
• Adjustable 
• Fantastic 

STOP ACTION LIGHT! 
Add LIFE to your parties ... "freeze" 
fast  or  slow  moving  objects.  Fully 
variable fro m 1 to 30 flashes per second. 
Wide anale flash with highly polished 
reflector  Strobe  is co mplete,  simply 
install power transformer and mains lead 
with full Instructions. 

... for the sound buff 

3 great 
HYBRID 
POWER 
AMPLIFIERS 

The  SANKEN  I.C.  Hybrid  Modules 
utilise  the  latest  integrated  circuit 
pre-amp/driver  stages  together  with 
single-ended output transistors mounted 
in a single co mpact case. This is fitted 
with a thick aluminium base ready to 
bolt to any standard amplifier chassis for 
heatsinking purposes. The few external 
components required are input/output 
capacitors, feedback components, power 
supply, speaker etc. Internal protection 
is provided for intermittent short periods 
(5  secs),  thus  allowing  normal  fuse 
protection to operate: 

\ from 

20%°FF  \s,7,,0's550 
electric Co. 

NOW USED BY WORLD'S 
LEADING MANUFACTURERS 

Freq. response: 20Hz - 100kHz, within 
'/,dB,  Harmonic  Distortion:  less  than 
0.5% at full power, typically .05% at 
lower  power  levels. Signal  to  Noise . 
90dB typ 
Full  technical  data/circuits  available 
FREE with order, or sent separately on 
receipt of 40c postal note. 

Model.  RMS. Supply  Price. 
51010Y  100/  34V, 0.6A  $5.50 
51025E  25W  48V, 0.8A  $14.50 
51050A  50W  62V, 1.1 A  $23.90 

MITY AMP KITS 
Based on the Sanken Hybrid Amplifiers, 
the MITY AMP Kits include ALL parts 
necessary to assemble a complete 10, 25 
or 50 watt power amplifier (2 required 
for stereo). 

10 WATT AMPLIFIER $9.25 
pack and post 50c. 

Power Supply Kit (unreg)   $14.00 
pack and post $1.50 
Power Supply Kit (rag)   S19.50 
pack and post $1.50 

25 WATT AMPLIFIER $16.95 
pack and post 50c. 

Power Supply Kit (unreg)   $16.50 

Pack and post $1.50 
Power Supply Kit (rag)   $24.50 
pack and post $1.50 

50 WATT AMPLIFIER $27.50 
pack and post 75c 

Power Supply Kit (unreg)   $23.00 
pack and post $2.00 
Power Supply Kit (rag)    $32.00 
pack and post $2.00   

NOTE: All Power Supply Kits suit mono 
or stereo applications. 
GUARANTEE:  All  Sanken  Hybrid 
Amplifiers guaranteed 90 days from date 
of purchase. 
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How's this for a 
SHORT CUT? 
SLIP-N-SNIP 
folding 

scissors 

for pocket 
or tool kit 
Stainless 
Surgical 
Steel Blades 

Chrome Plated 
Handles. 

for 
• Doctors and nurses • 
Fishermen  • Hunters  • 
Travellers • Tool kits • 
Home use • Hobbyists. 

Available through 
hardware stores or enquire at: 

'ii 
handier 
than a 
pocket 
nife 

$3.95 

SULCO 
469 PACIFIC HIGHWAY, ARTARMON, N S.W. 

Telephone: 42 4214 

SPECIALISTS IN PRECISION FASTENING TOOLS 

TELEFIX YOUR OWN T.V. S2.50 

Next time your T.V. goes on the blink 
it's more than likely a valve has gone 
faulty. If you knew which one you could 
replace it yourself. 
Well you can with Telefix. 
Telefix is an ingenious little calculator 
which works out the most likely cause of 
the trouble. It pinpoints the exact valve. 
Check the valve and if need be replace it 
and you've cleared the fault yourself. 
Telefix pays for itself the first time you 
use it, and 90% of faults are caused by 
valves. Supplied with full instructions 
covering leading brands and available 
from leading electronic stores including 
Kitsets branches, Ham Radio Supplies, 
PrePak etc  or send $2 50 to DICK 
SMITH  ELECTRONICS  PTY.  LTD., 
Box 747 PO, CROWS NEST 2065 N.S.W. 

EQUIPMENT NEWS   
There are 6 codes in all and selection is 
made directly on the front panel. 

The receiver section of the BERT is 
the  MB-1  unit,  PCM  BERT. it 
automatically synchronizes its local 
code  generator  to  the  received 
sequence  independent  of  path 
propogation delay. Bit error and block 
error rate measurements are displayed 
on a four digit LED display. A burst 
error LED monitor is also provided. 
Additional  conveniences  such  as 
indicators and controls for correct 
input amplitude and clock/data phase 
differential simplify operational usage. 

Supplementary modules such as the 
MM-1 may be used to provide error 
injection,  preamble  insertion,  and 
variable position frame sync output 
pulses. 

The MN-1  may also be used to 
encode and decode and thus may also 
function as a BER monitor. 
For further details: Arlunya Pty. 
Ltd., P.O. Box 113, Balwyn, Victoria 
3103 

MINIATURE 
DIGITAL MULTIMETER 
Despite a front panel measuring only 
14 x 41/2 cm, a depth of less than 9 cm, 
and a weight less than 0.6 kg, the Data 
Precision  Model  245E  digital 
multimeter is claimed to compare 
favourably in performance with the 
larger laboratory DMM's. 
Available front Kennedy Electronics 
Pty. Ltd., the 245E has a full 41/2 digit, 
0.005% resolution readout, 21 range 
versatility with 100% overrange for AC 
& DC voltage, AC & DC current, and 
five resistance ranges. 

Input impedance on the -±1.0 range is 
greater than 1000 Nlegohms: all other 
ranges, 10 Megohms. Accuracy (24 
hours, 230C) -±0.03q. 
The instrument is built in a high 
impact  moulded  case. Its 0.6  kg 
weight  includes a battery module 
which contains six NiCd batteries for 
six hours of operation. 
Where line power is available the 
instrument operates on this without 
disconnecting  the  batteries,  which 
remain  on  charge  whether  the 
instrument is switched on or off. 
Further  information:  Kennedy 
Electronics Pty. Ltd., 142 Highbury 
Road, Burwood, Vic. 3125. 

DIGITAL TRIGGER PROBE 

Electrical analysis of digital signals is 
eased with a new TTL Trigger Probe 
(Hewlett-Packard Model 10250A) that 
derives its power from the circuit 
under  test,  and  triggers  any 
oscilloscope  when  it recognises a 
predetermined  pattern  of  four 
simultaneous logic states. 
The device consists of a small control 
box with four logic leads, to be 
connected to appropriate points in the 
tested circuit, and a trigger output to 
be connected to an oscilloscope or 
other  externally-triggered  test 
equipment. 
Each logic input can be switched to 
HI, LO or OFF (don't care) for 
convenient selection of the desired 
trigger point. The Trigger output signal 
goes high when the preselected trigger 
word occurs; it remains high so long as 
trigger conditions are present. 
Standard TTL levels operate the 
probe; bit  rates to  10 MHz are 
accommodated. 
For further details: Hewlett-Packard 
Australia Pty Ltd., 31-41 Joseph St., 
Blackburn, Victoria 3130. Telephone 
896351 
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Now available in Australia 

"12-G"Audio 
Connectors 
Field proven in a wide variety of critical 
applications such as microphones, stereo 
equipment, test equipment instrumentation 
etc., these Audio Connectors have exclusive 
"Ground Terminal" and "Ground Contactors". 

EXCLUSIVE SWITCHCRAFT FEATURES 

• Style: to enhance the most modern equipment. 

• Construction: Rugged die-cast zinc, satin nickel finish. 

• Insert Insulation: High dielectric strength plastic. 

• Dual Pressure Plates: Secure cable lock for all sizes. 

• Cable Entries: Neoprene cable strain relief bushing. 

• Wiring: Unique soldering cups make wiring easier. 

• Polarisation: Impossible to make connectors incorrectly. 

••\ 

A3F Female 
CORD PLUG 

S3.35 
RAP. 

D3F 

S4.60 
R.R.P. 

Receptacle for panel 
or chassis mounting 

A3N1 Male 
CORD PLUG 
$2.90 
R.R.P. 

4 rs  

: 13 314A 

S2.75 
R.R.P. 

Receptacle for 
crowded panels 

Just arrived from U.S.A. 

wendell 
GRILLE 

fabrics 

These superb VVendell fabrics are woven entirely of 
synthetic fibres which do not absorb sound, moisture 
or dirt. Colour cannot wear off. Available in a wide 
range of designs, weaves and colours. 
VVendell fabrics are well known for their accoustical 
qualities which make them uniquely suitable for a 
wide variety of applications including Hi-Fi equipment, 
T.V. sets, pianos and organs as well as distinctive 
decorative wall coverings. 

FEATU R ES 
• Unobstructed, distortion-free passage of sound. 

• Fire resistant, dust resistant and fire proof. 

• Minimal fading. 

• True, uniform pattern lines. 

• Easily cleaned with vacuum or damp cloth. 

• Strong — will not sag or buckle. 

75 patterns to choose from. 

Standard width .813m (32") 

From $3.00 Metre(R.R.p.) 

AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.)  RON JONES PTY. LTD. 
342 Kent Street  2A Hill Street  57 Castlername Street 

SYDNEY 2000 N SW  THORNBURY 3071 Vic,  MILTON 4064 Old 

ATHOL M. HILL P/ 
1000 Hay Street 
PERTH 6000 W A 
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POOR RECORD QUALITY 
I have been prompted, by your 
recent editorial referring to the lack of 
quality records available in Australia, 
to write and express my dismay at a 
situation which must annoy many 
music enthusiasts. 
I agree with your comments that 
Hi-Fi equipment sold in Australia is 
generally of a high standard. Although 
the cost of my "middle of the road" 
Hi-Fl system seemed high at the time 
of purchase, over a period I consider it 
one  of  the  cheapest  and  most 
enjoyable forms of relaxation, 
However, the poor quality of some 
records  which  I have  purchased 
disappoints me. To find that records 
which cost $6.50 are often inferior to 
others which cost less than half as 
much makes me think that the record 
buying public are being taken for an 
expensive "No Refund" ride. 
As an alternative, I have purchased 
an 8-track cartridge deck, which offers 
good reproduction of most modern 
music. Although the recording ability 
of these units is limited, I find that the 
pre-recorded tapes have more to offer 
at this time than records. The slightly 
higher cost is easily compensated for; 
as the tapes are easily stored, safe from 

damage when in the hands of the 
inexperienced  and  most  important 
able  to  give  quite  reasonable 
reproduction of music without the 
nasty little clicks and pops found on 
so many records. 

Thanks for a great magazine. 
Yours Sincerely, 

Dennis Lee Kolberg. 

ELECTRONICS IT'S 
EASY COURSE 
Do  you  intend  to  reprint your 
current 'beginners' course in book 
form? If so I'm sure that it would 
attract a lot of sales. I have tried 
ploughing  my  way  through  other 
so-called beginners' courses before but 
yours is the only that seems pitched at 
the right level — you assume the reader 
does not understand electronics but 
don't make the usual error of assuming 
that means he is also stupid! 

B. Langly, 
Merrylands, NSW 

Thank you for your kind remarks. 
We certainly will be producing the 
course as a handbook in due course. 
Details will be published in E TI as 
soon as further details are known. 

LETTERS 
FROM 
OUR READERS 

QUAD TERMS 
Your ridiculous phony four-channel 
glossary of terms (ETI Aug p.47) is 
one of the silliest things I've ever read. 
If the author (M. Gerzon) or your 
staff had done their homework they 
would  have  known  that  not  all 
four-channel systems are bad. At least 
one, 'Ambisonics' works very well. 
Why not save your silly sneers for a 
more worthy target — or at least one 
you know something about. Of course 
you won't print this letter. 

J. Daniels, 
Melbourne, Vic. 

WHO hasn't done his homework! 
Daniels,  don't  you  know  that 
Michael Gerzon, the author of that 
glossary is one of the two people who 
invented A mbisonics! 

CAN'T STOP LAUGHING 

Congratulations on printing Michael 
Gerzon's  hilarious  send-up  of 
four-channel terms. Two days later I'm 
still laughing. 

G. Grovenor. 
Paddington, NSW. 

E till 
IS SOLD & RECOMMENDED BY 

hi."rID  

GALLERY LEVEL 
ROSE LANDS. 2195 
750-6593 

The turntable voted No.1 by an independent consumer 
organisation 

SOLE  276 CASTLEREAGH ST. SYDNEY 
A UST RALIA N  MAGNACORD INTERNATIONAL 
DISTRIBUTORS  PHONE 61-9881 
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Introducing 

- 

misin 

ito v‘ v I V ON  

WE ARE NEWER SO WE HAVE TO BE 
BETTER (AND CHEAPER) RING US 

I C S I N D U S ti 

P )./ . 

TO PROVE IT! 

We are stockists for, 

Monarch ip O VA 

S aiVi CS " H ADA #  

S O NY: 
Jensen 

85 WILLOUGHBY ROAD, CROWS NEST Phone: 43-6452, 439-1064 

0 

?ME POWER FOR YOUR DOLLAR 

DOMINION 
STEREO AMPLIFIERS 

MODEL KTX-2000V 
Size: 13.8" x 7.9" x 4.3" 

SPECIFICATIONS: 

Other Dominion Stereo Amplifiers 
Model KTX 4000V, 25W x 25W RMS 
Model KT 1200V,  6W x 6W RMS 

Agents: HI-FI-STEREOCENTRE 
Mezzanine floor, 157 Elizabeth St., Melbourne.  Trade enquiries: Phone 329 7888.  Orders 328 2224 
RON JONES, 27 Castiemain St., Milton Old. 4064 

Price: *$100.75 

POWER SUPPLY 
240 volts AC. 
FREQUENCY RANGE: 
25 — 30,000 Hz ± 2d8 

OUTPUT IMPEDANCE: 
4 — 16 ohms 

Output Power: 
15W x 15W RMS 8 ohms 
40W x 40W music power 

DISTORTION (TOTAL HARMONIC) 
1 watt = 0.14% 

14 watts = 0.16% 
16 watts = 0.18% 

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1974 117 



Apotto 
283 Victoria Road, Marrickville, N.S.W. 

re APOLLO HI Fl CENTRE =Kw, 

•  

Telephone: 560-9019 

JVC SK12 

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 THD 
factor of 0.25% plus the feature of 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 

, 

5-

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 21/2 " 
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 
sound.  This 
heightens  the 
s m o o t h 
response  to 
25-22,000Hz 

JVC SK 12 

"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 
a 4/2-channel  compatible 
cartridge.  And  how  the 
turntable's 4-pole synchronous 
motor  and  belt-drive  system 
combine to give it the precision 
required  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 
addition,  auto-stop-return 
mechanics  with  anti-skating 
device and cueing lever. In fact, 
all that's required to convert the 
SRP-87 to immediate discrete 
4-channel status is JVC's 4DD-5 
demodulator and stylus (4DT 
10X). 

JVC-SRP 87 

Stereo Cassette Deck with ANRS 
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 life head 

and electrically-governed DC 
motor enable the unit to offer 
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 
Iconvenient pushbuttons for all 
recording  and  playback 
functions, including one for 
Pause  and  Eject.  For 
professional monitoring with 
headphones, a headphone level 
switch is included. 

JVC 1667 V 

the price on this super system! See us at:— 

APOLLO HI Fl CENTRE 
283 VICTORIA ROAD, MARRICKVILLE, N.S.W. TELEPHONE 560-9019 
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RECORDINGS  

eIass I 

Reviewer: Tanya Buchdahl 

BARTOK:  Violin Concerto No. 2 
(1937-38).  Zoltan Szekely (violin); 
Concertgebouw  Orchestra 
Amsterdam/Willem  Menge!berg. 
Hungaroton Bartok Edition (mono) 
LPX-11573 ($3.50). Distributed by 
Avan-Guard. 
How many of us wonder how the 
first  performance of a work by 
Beethoven,  Bach,  Mozart,  Brahms 
would  have  sounded,  what  the 
performing style would have been. No 
chance of finding that out, but on this 
record we can hear as best we are able 
how Bartok wanted his second violin 
concerto  to  sound.  As  part  of 
(supplement to) the Complete Bartok 
Edition, Hungaroton has issued this 
remarkable document of the first 
performance, played by the man who 
commissioned it. 
The one disadvantage of the record is 
of course the terrible surface noise. It 
was cut from a shellac pressing which 
was in the possession of Szekely's son 
until  1971  when  he sold it to 
Hungaroton (for quite a price too, I 
hear). Though the orchestral tone 
comes across surprisingly clearly in the 
main, especially for a live recording, 
the surface rasp may render this 
edition unacceptable for some people. 
For  once  I find  the  audience 
applause (which would have been very 
difficult  to  remove)  quite 
unobjectionable. Though it's usual to 
think that music like Bartok's was 
misunderstood and rejected on first 
hearings, the Dutch audience who 
heard this obviously didn't do so. 
They burst into spontaneous applause 
at the end of the first movement, and 
the delighted consternation at the 
finish is something worth hearing — 
not all due to Bartok of course, but 
Szekely's uncriticizable playing and 
Mengelberg's customarily unaffected 
support. 
The Bartok Edition in fact offers two 
Second Violin Concerti (this one being 
the supplementary one), the other 
being a version by the marvellous 
Denes Kovacs (with the Hungarian 
Radio  Orchestra;  Hungaroton 
SLPX-11350, $3.50), which not only 
contains some bonus rhapsodies but 

has a Grand Prix du Disque to boot. I 
might add that the price of records in 
this series has recently come down 
12%, from $3.98 to $3.50 which 
makes them even better value. So 
there you are — you have the choice of 
an  excellent  and  historically 
interesting  performance,  or  an 
excellent performance with the benefit 
of modern recording techniques; or 
even both of them for only slightly 
more than a single full-price record. 
It's up to you — and I'm glad it's not 
my choice. — T.R.B. 

BEETHOVEN:  Symphonies  1-9. 
Agnes  Giebel  (soprano),  Grace 
Hoffmann  (alto),  Helmut  Krebs 
(tenor), Fritz 011endorf (bass); Chorus 
of Radio Frankfurt, Chorus of the 
Frankfurt Caecilienverein. Nos. 1, 4, 
9: Frankfurt Radio Orchestra/Walter 
Goehr; Nos. 2, 3, 7, 8: Vienna State 
Opera Orchestra/Michael Gielen; No. 
5:  Ha mburg  Symphony 
Orchestra/David Josefowitz; No. 6: 
Vienna State Opera Orchestra/Hans 
Swarowsky. Audio Fidelity FCS-71 
(7-record set) $24.50. Distributed by 
Carinia. 
The set is one of the cheapei, but not 
the  cheapest,  versions  of  the 
Beethoven  symphonies  currently 
available. As the price may well be a 
deciding factor for those intending to 
buy a complete set, I think I should 
mention a few others to start with. If 
you are a Klemperer lover, then read 
no further; his Beethoven cycle is 
available with the overtures thrown in, 
on a nine-record set (SLS788) for 
$22.50. A version performed by the 
Cleveland Orchestra under Szell will be 
appearing later this year for (so I am 
told) under $20.00, originally CBS but 
now on the Avan-Guard label. The 
Walter cycle is presently available in 
the form of single records at $2.95 
each on Classics for Pleasure, but a 
boxed set was released in England a 
few months ago, consisting of five 
(five!) records at a price which usually 
translates to around $13.00 here (I 
understand that two or three of these 
records are not the same Walter 
performances as appear on CFP). It 
remains to be seen whether the set is 
released here by CBS, and at what 
price, but it could be worth waiting 
for. As for the present set, it contains 
some fine performances, some of 
which are spectacular, but it suffers 
from poor surfaces which date from 
1959 (these aren't re-pressings either, 
as far as I can see), sometimes so 
obtrusive that I feel the price of $3.50 
per record can't really be justified. Not 
for someone with a middle-of-the-road 
or better stereo system, anyway — but 
if your system isn't choosy you may 
find this set perfectly adequate. 
These  records  must  have  been 
produced in the very early days of 
stereo (these are genuine stereo, not 
re-processed, I am glad to say), and it 
is painfully obvious at least at the start 
of the final movement of the Ninth 
that the engineers were quite defeated 
by the technical problems of dealing 
with so many performers at one time. 

Tape editing isn't all it could be either 
— the trumpets at the end of the 
section " . und der Cherub steht vor 
Gott" in that movement are vilely flat, 
and that should never have seen a 
record groove. One or two other discs 
are eccentric pressings, the worst of 
which  is No.  8, which  has  an 
obnoxious rasp most of the way 
through  and  some  painful  pitch 
distortion right at the end. That's the 
worst of it, and rather paradoxically 
some of it is as good as I have heard on 
record. The balance in most of the 
symphonies is very good, with the 
wind well forward but not unnaturally 
so; the kettledrums in the second 
movement (Scherzo) of the Ninth are 
balanced better than I have heard on 
any recording, modern or otherwise, 
and the sweetness of tone produced by 
the strings in the slow movement of 
the same symphony has to be heard to 
be believed. The performance of this 
slow movement, too, is quite the 
loveliest version of it I have yet heard, 
and one of the best things I have heard 
on record in quite a while. 
The rest of the symphony isn't as 
good. Goehr, like so many other 
conductors, doesn't seem to realize the 
full value of the first movement, but at 
least here it is not because all the 
attention has been given to the last 
movement. The only really marvellous 
first  movement  I have  heard  is 
Horenstein's on an ancient Vox record 
(Lipp, Hoengen, Patzak, Wiener; Pro 
Musica Wien. Vox STPL 510.000 
$3.50) that is still available but in a 
lousily-reprocessed stereo form. For 
sheer scale and grandeur of conception 
this  performance  is unsurpassed, 
though it is lacking in some places in 
details. Horenstein's first movement is 
a really moving experience — and, I 
might add, one of the most erotic 
things 1 haVe ever heard in music. This 
movement can be not merely sensual 
(a word often delicately used to 
describe Mozart's music and the like), 
but plain erotic, even orgasmic if you 
are lucky (for example, bar 493 to the 
end). Don't dismiss this claim too 
lightly — if people will speak of the 
great music capturing the mind, the 
imagination and the emotions, I can't 
see how the erotic can be excluded. 
Of the other symphonies, the ones 
that stand out are the First, Second, 
parts of the Third, and the Fifth. The 
last movement of the First is a truly 
great performance. The Fifth is not 
ideal, but then I'm still waiting to hear 
a really first rate Fifth on record. 
Josefowitz should have been shot for 
leaving out the first repeat of the first 
movement — I don't care what timing 
problems were involved, and I don't 
think there were any, that repeat is 
absolutely essential. The remaining 
symphonies are by no means bad, and 
in fact all have a delightful directness 
about them, but they are spoilt by bad 
surfaces. Balance is the problem for 
the majority of the choral movement 
of the Ninth, where the engineers 
patently, didn't know what to do with 
the choir. Consequently it sounds like 
only a few voices are singing in some 
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patches, notably the first entry of the 
choir on the word "Freude!" where 
they sound about as interested as if 
they had been singing "Omo". 
I have done more criticizing than I 
meant to — my general impression of 
the set was favourable, largely I think 
because of the marvellous directness 
the performances impart, an almost 
forgotten  quality  which  was still 
present in 1959 it seems. There's a lot 
to be said for collecting historical 
recordings. 
Packaging  here  is rudimentary; 
details of movements, timings and 
performers are printed on the bottom 
of the box, but there are no notes 
provided. I must say that in these days 
of world-wide paper shortages I don't 
see this as a disadvantage to the set in 
any way, considering the popularity of 
the works and the ready access of 
public libraries as well. More serious is 
the fact that the lid is not hinged but 
removes completely and very easily. If 
you are used to the normal sort of 
record box you may find this one very 
easy to drop. There are no interior 
plastic sleeves provided, either, only 
paper covers, and one or two of the 
records in my set were plain filthy. 
There's no excuse for this — what's the 
point in sealing the whole box in 
plastic if most of the dirt is inside? 
All the same, if you are not very 

MODULAR 
WALL UNITS 
Ph. Sydney 57-1841 

SAVE BY ASSEMBLING YOURSELF 

Natural Teak Hi-Fl furniture 

MODULES  — multiples of 30 1/4" 
I LLUST. 5'n 6'9" high - $180.00 
Full range displayed at:-
504 KING GEORGES RD., 
BEVERLY HILLS. NSW 2209 
(opp. Hotel Bennelong) 

CLOSED  MONDAYS  otherwise 
normal trading hours. PH: GWEN 
TINNEY 57-1841 for brochure and 
prices  or  post  coupon  to above 
address:— 

NAME   

ADDRESS   

 Post Code   

fussy about the quality of sound but 
prefer a cheap set which is ingratiating 
and quite often exciting to listen to, 
you should consider this one. Either 
that, or contemplate a more expensive 
set which may be up to twice the 
price, or wait to see what the rest of 
this year brings, or investigate single 
records. Just to make your task easier 
— I counted all of 204 Beethoven 
symphonies in the British catalogue — 
I couldn't face the American one. 
T.R.B. 

BEETHOVEN:  Symphonies  1-9, 
Overtures  (Prometheus,  Carlolan, 
Egmont). Gwyneth Jones (soprano), 
Tatiana Troyanos (alto), Jess Thomas 
(Tenor),  Karl  Ridderbusch  (bass); 
Vienna State Opera Chorus; Berlin 
Philharmonic Orchestra/Karl Boehm. 
DGG Anniversary Edition 2720-045 (9 
— record set with notes) $42.40. 
I'm reviewing this set rather late in 
the piece, but it seems an appropriate 
time as a new shipment of them 
arrived not very long ago, along with 
the last of the other sets in the 
Anniversary Edition. If you buy any 
of these recent sets (including a recent 
import of the Beethoven) you will find 
along with the notes an immense 
catalogue of selected DGG issues. 
Every  page  contains a full-colour 
reproduction of a painting, whether of 
a composer or just general interest; my 
social conscience tells me I should 
deplore such rank extravagence in 
these days of world-wide paper and 
other  resource shortages,  but  the 
production is so fine that I can 
reconcile my objections by regarding it 
as an art book instead of a catalogue. 
As you would expect, Boehm has 
produced a fine set of performances, 
the way one can some of the Toscanini 
or Walter performances, because they 
are  just  too  mannered.  Not 
everywhere, but in obtrusive places 
where the direct approach (as often 
happens) is the best one. There is a 
difference between shedding new light 
on what a composer may have meant, 
and diverging from a customary way 
of playing something so that the 
listener  is  impressed  by  the 
conductor's  (rather  than  the 
composer's) originality. Superimposed 
interpretation  is obscurantism, not 
edification. 
Nevertheless, there are some very 
fine moments in these recordings. The 
best of them are probably numbers 
Four, Six, most of Seven and the last 
half of the Ninth. Numbers One, Two, 
Three, Five and Eight are by no means 
bad, of course, but they don't stand 
out as the others do. It is the Ninth 
which will make or break a set like 
this; the present Ninth doesn't really 
do either. I don't think that this 
symphony can ever be performed as it 
should be, and then the last movement 
is such a let-down. Choral music was 
never Beethoven's strong point — he 
should  never have listened to his 

friends when they tried to convince 
him to write a choral finale instead of 
the fugue he intended. Beethoven 
could  write  spectacular  (if  not 
particularly  academic)  fugues  in 
almost any medium (for example, the 
Great Fugue String Quartet Op. 130, 
the final movement of the Piano 
Sonata Op. 110, and the final section 
of the Credo in the Missa Solemnis. 
"Et vitam venturi  ") — imagine a 
massive orchestral fugue at the end of 
the Ninth! For that reason I think that 
the last movement as it now is, is the 
least important of the four, and yet it 
is amazing just how many conductors 
concentrate on the choral finale as the 
central or most impressive movement. 
Boehm seems to me to be one of 
these,  Solti  another (Decca Silver 
Jubilee recording; 6BB. 121/2, two 
records $6.50) — his first movement 
strikes me as very laboured, and yet 
the first movement is at least the most 
revolutionary of them. In these days 
of the super-sound it seems that so 
many conductors of the Ninth strive 
to produce ever more precise, ever 
bigger and better final movements — 
thus  getting  things  all  out  of 
proportion, it seems to me. 
So it is with Boehm's Ninth. The first 
movement  is unexceptionable  but 
unexciting,  and similarly with the 
second  movement  (but  when will 
recording  engineers  recognize  that 
kettledrums are kettledrums and not 
cannons?). The third movement is one 
of the better ones I have heard, but it 
is the last movement that is the real 
showpiece.  Quite  apart  from  the 
precision and balance of the orchestral 
parts, the choral and solo parts are 
quite the best I have heard on record. 
Ridderbusch's  "0  Freunde!  Nicht 
diese Toene" should curdle the most 
sluggish blood, and the first cries of 
"Freude!" by both Ridderbusch and 
the choir have a true ring of joy in 
them. 
Sound quality is excellent, quite 
distortion-free, but not as full-blooded 
as it could have been. Some of the best 
sound is given to the fill-up overtures 
(the playing here is marvellous). It's a 
pity there aren't more overtures, as 
there is certainly room for more — 
maybe a Leonora or two? Perhaps the 
wind could have been more forwardly 
placed, especially in the Pastoral, but 
the balance is generally well-arranged. 
This is an excellent choice if money 
is no object and you want a complete 
set as well. There are plenty of cheaper 
sets available and shortly to arrive, and 
there even more cheap and good single 
versions around; if you already have a 
few, I wouldn't recommend this set (as 
I would the Beethoven Piano Sonata 
cycle with Arrau, Philips 6747-009, 
13-record set $32.50, to those with a 
few sonatas already) — I suppose I 
should  say  that  it  is a very 
well-produced  and  thoroughly 
unexceptionable, safe version  with 
some very fine moments. T.R.B.  • 
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Dick answers 
your questions 

We have been absolutely inundated with 

ktlers ;ind co m ments following our recent 

Newsletter. As our 15,0110 regular custo mers 

will know we asked you whether it was 

worth keeping up our backorder syste m. 

I can answer you now: 
YES WE WILL CONTINUE- TO RUN A 
BACKORDER SERVICE tor our custo mers 
convenience. even though many supplier, 

have stopped theirs. Vie have simplified the 

syste m as you will see on your nest order 

for m 

Unfintunately the mailer had to be 

disiribuied in smallish quantifies at a time 

because of the postal dispute and the offers 
of free transistors etc. were possibly all 
taken up before so me iii you got your 

orders in. Our apologies, but we will ensure 

the nest newsletter gets to you first' 

Tv readers who may not have tried our Mail 

Order syste m, id like icr tell you that every 

one of our regular custo mers is on a special 

mailing list and that the ite ms that go in 

our newsletter are not advertised in the 

magazines unless they are not cleared. Ber 
when you're giving away free transistors or 

ICJI bargains we are usually einbarras,ed by 

the response. The moral then is to place 

even the smallest order vi that your na me 

gets out, our 

New Edition of the Famous 
Catalogue out next month 
Watch the magazines for further (Wails of 
how you can get the most uSeful catalogue 
around ... full of specs and data everyone 
needs. 64 pages cra m med with small print 
(it's the only way we can got everything In.) 
Si mple mall order for m: popular discount 
youcherS sic. etc. Make Sure you get a copy. 
it's out in October. 

OUT IN ETI OCTOBER 

Tired of fixing fuses? 
Even your wife (sorry girls) can fix these 
I-4einernann Contact Breakers. We've got 
the m in for you experi menters who get 
through fuse wire faster than you can use 
the solder. Full 10 A mp rating. Made in 
Australia and patented. Looks like a switch 
and auto matically goes off when rating 
exceeded. Easily installed on your work 
bench to give ample protection. Massive 
construction and with full insulating case. 
You won't believe how cheap they are - 

$6.75 

ONLY $6.75 

Diamond Scriber 1̀1C = M 
Fresh in fro m the USA - looks lust like a 
ball point but has dia mond in the nib. 6" 
long plastic handle. Ideal for marking PCBs 
and metal work. Excellent too for cutting 
glass and tiles etc. Small size is ideal for 
confined spaces. Manufacturer clai ms they 
are used to cut IC chips. $2.75 (P s, P 30c) 

DICK SMITH 
'EICO' 
SUPPLY KITS 
Al most  every  project  you build  needs a 
240V  ac  power  supply,  so  we've  put 
together so me bargain kits. They all include 
full circuits, Instructions, transfor mer, filter 
capacitors  and  all  semiconductors. 
Metalwork etc  not  inaucied. 
PS2VA  has  a  240/12V  ct  at  150 mA 
transfor mer and wires 9 or 19V on open 
circuit. Typical outputs are 6V 0 300 mA 
and  12.6 to  13.6V  re 150 mA.  Ideal for 
battery saver or NiCad charger etc, running 
9V radios and recorders etc. $4.95. 
PSIS VA  uses  the  PF2155  rnultitap 
transfor mer  to  give  a wide  selection of 
outputs, •.g. 2 to 22V at no load, 4 to 16V 
0 IA, 6.3V 0 lihA and many more $7.25 
(PLP 75c) 

PS121 Reg  gives  12V do 0  1A.  fully 
regulated and protected by the popular 
F airchiki  7805  IC.  Ideal for projects 
requiring  protection  with  good 
regulation and filtering. $i0.25 (p&p &I i 

P55841 AS tn• P5121 Peg but gives 5V dc 0 
IA for TT L logic projects etc $10.25 (P&P 
$1.00) 
PS5228 01  is  a  Co mpletely  adjustable, Iregulated supply for 9 to 12.6V dc 0 2A 
and  uses  a 203055  regulator  transistor. 
Ideal for runninq car stereos in the home 
$59.75 (P&P $1.501 

Just check so me of the contents:   pil111Enor Moue 64 pages packed with illustrations, specs etc. 
•Special infor mation section full of es sential 
reference aata. fit's worth getting the 
catalogue just for that alone.) 

•usuat discount vouchers and si mple mail 
order for m. 

•Eniarged technical book Section 
•More A mateur Radio Gear - whole page 
on antennas etc. 
If you're a ho way.st. A mateur, service man, 
technician ... In fact it you're anyone at all 
you'll need a copy. 

Three new books in the Question 
and Answer Series 
Here's the easy way to know a subieCt with-
out getting lost in the maths. Si mply ask 
questions and fro m the answers think of 
more questions. So here's how they go: 

O&A on Colour T.V. Four Sections - 
colour signals and trans mission, displays, 
decoding, convergence. First question is 
'what is light?' leads right through to 'How 
us the blue lateral convergence current 
obtained?' 108 Pages, hard.beck $2.65. 

Cl&A on Radio and TV (new edition) 
has 7 sections and starts with 'What is an 
electric current?' leading on to 'How are 
line and fra me pulses separated?' and 'What 
,s a Foster-Seeley discri minator?' 130 paws. 
hard•back $2.65. 

O&A on Electronics has 9 sections going 
fro m 'what is meant by electronics?' on to 
'What is meant by bandwidth?' and 'Can 
alternators be synchronised by Electronics?' 
112 pages, hard back $2.115. 

Transistor Pocket Book by Hibbard of 
Texas Instru ments, 300 pages 54.75. In 18 
chapters there's a good grounding in 
characteristics, On conditions, amplifiers 
both high power and high frequency, 
oscillators, radios, switching, dc amps, 
power supplies etc. Plenty of circuits and 
diagra ms to help you along and little 
difficult maths. Useful Chapters too on 
handling and testing. 

Burglar Alarm/safety switch. 
We found the m hiding in a corner. Si milar 
to a vehicle ignition switch. Key operated 
for security. Position 1 off. Position 2 
Auxiliary on. Position 3 'ignition'. Position 
4 'starter'. Position 4 is spring loaded as in 
most cars. Key can only be re moved in off 
• -110n. Heavy duty contacts. AOC.... 2" 
;mister. With 2 keys, made in USA. 

rn,ssive construction. ONLY $2.00 each. 

SA32D phones are ideal for stereo syste ms 
and low power amplifiers. Soft padded ear 
cushions and fully adiustable headband. 
8 oh m impedance and response fro m 25 to 
11,000 Hz. Co mplete with 200 rmn cord 
and plug and value at only $5.95 (P & P 75c) 

AH38LS is the professional lob with 
volu me AND tone sliders to inoividually 
adjust the output to each ear for perfect 
sound. uitraright weight for hours of enjoy-
ment. Response fro m 20 0720,000 Hz 
through 3" C dynamic speaker.  omplete with 
3 m of coiled cable and plug. Reco m mend 
at S14.95 

Save a dollar 

Dynamic Mic bargain 
This is a re mote control type with an 
impedance around 500 oh ms. Ideal for 
cassette recorders fitted with switching 
socket. Response fro m 900 to 10,000 Hz. 
Black finish with silver insert 12 %c m tong 
X 21/2  ern dia. fitted with P2 and PI Plugs. 
Nor mal price is $3.90. We have 150 at only 
$2.90 l & P /5c). 

Zippy Boxes 
At last we've been able to find so me decent 
boxes for project builders. These are in ABS. 
so they're easy to drill. Posh grey finish with 
posts in each corner to take self tapping 
screws and ingeniously arranged to hold a 
PCB. SqP0lieo with ally panel which fits all 
ways round (such is the precision of these 
bo9es). Di mples for feet or stick your own 
on. Special insulated panel available and 
matrix board panel making these boxes Weal 
for experi menters boards. We are importing 
the m by the 1000 knowing that you've been 
waiting for so mething Ince this to dress up 
even the most ordinary project. 
Two sizes LIEll  $1.110 15 x 9x 5 Cm 

M U  91.50 124:• 6 e4c m 
Matrix board to suit 60c, black bakelite 
panel 50c (state which size). 

FERRANTI ZN414 
MICRORA010 
IC KIT 

(as  textured  in 
El ectr o nic. 
Australia  May 
.74). At iast you 
can build a true 
miniature  radio. 
IC features • 10 
transistor circuit 
which  requires 
Onl y  tuned 
circuit  and  3 
Parts. 72418 geln. 
O   on 

1.5V and only 3001.1A. We've soon one in 
half a matchbox, can you beat it, No 
Case  supplied  because  you'll  want to 
build it your way. 
Minlkot still available oft special offer at 
only $6.75 (see article). 

Vortex 
Cassette Deck 
(see August E.A.) 

Co mplete mechanis m with eject facility and 
res etable counter. Easily operated byI5 
Pushbuttons (piano key type). High quality 
eras* and record/playback heads. Operates 
at 4.75c m/set. ±1.5%. Wow and flutter 
clai med better than 0.25%. Model CTSIOOPC 
only $29.00 (P d.  P $I.00). 

Real Superhet Tuner 

Yes all the parts for a 3 transistor superhet 
tuner. Printed circuit, all coils, ferrite bar 
antenna, tuning gang etc. Cowers 530 to 
1600kHz (dial included).  only 
45 m m X 135 m m. Ideal for converter IF 
strip (cheaper than parts alone). Self  , 
Oscillating mixer, 2 sta ge IF amp with AGC 
and diode detector. NPN transistors operates 
off 9 V. Why fork out $20. Our's is only 
$7.90 (Pd. P 75C). 

Transistor 
Tester. 
Although this one is very si mple and 
straightfor ward it is very popular because It 
checks Eripolars, FETs, diodes, SCRs, PUTs 
and other se miconductors. Can be used for 
both good/bad checking or more serious 
measure ment of para meters. Posh panel and 
large clear move ment. very POPUlar at 
$15.110. 

DSE-260 Signal Injectors 
During our recent Stock-take we found 100 
of these packed away. So here's your chance 
to get a deluxe Injector at last years price. 
An injector is the first, basic signal generator 
that every hobbyist needs (a lot of profess-
ionals use the m too). Run through a radio, 
in. or amplifier and isolate faults in seconds, 
The 260 is extra powerful and pu mps out a 
full 1 Vp-p, so you don't need to make 
inti mate contact with the probe (a good 
time Saver). Usable up to 150 M HZ on 
har monics and with patience. No knobs to 
twiddle or critical frequencies. Just dab the 
probe in starting at the output and working 
towards the input until the signals die and 
hey PreStO there's your fault! Posh fluted 
and plated, easy grip case. Switched off 
until you use it, so no fiat batteries. Si mple 
push switch action. Batteries included 
(2 X 1.5 V) and complete with Instructions. 
Hurry, still at only $1.50. 

Electric Car Antenna at a price 
you can't afford to miss! 
We have the beaut Har man auto matic aerial 
which goes up and down at the flick of a 
switch - 5 Chro me Sections giving a full metre 
extension. 12 V operation, supplied co mplete 
with leads, brackets, fun instructions and 
handso me switch. Sling your aerial away 
and fit this yourself in half an hour. 
Measures 30 cm X 10 cm X 6 cm approx. 
Nor mal retail price is $21.00. Get yours for 
only $15.95 (P d. P51.50). 

Veclubbers delight At last we have 
located a 6 v radio for V W owners. It's the 
SR206 and it's really special because when 
you get a 12 V V W (or any other car) you 
si mply flick a switch for 12 V operation. 
install it yourself. Supplied co mplete with 
big 7 X 5 speaker, aerial, suppressor etc. 
Nor mal price 583.00. We have the m at 

(P d. P $1.00). Can be usil0 with pos. 
or neg. earth on any 6 or 12 V vehicle. 

Multimeter Scoop. 
Did you hesitate over our $10.50 offer - 
too bad. We knew that there would be 
terrific de mand so we have made arrange-
Monts for so me more meters. Check then 
and don't delay. 

Model 3-030 has 5 dc ranges fro m 5 to 
1000 V, 4 ac ranges fro m 10 to 1000 V, 2 dc 
current ranges, 2 resistance. Off position 
and decibel scale. 50 uA protected move-
ment. Mirror scale. Co mplete with battery 
and test leads, Full 20,000 oh ms per volt. 
S̀o ws for lust $12.50, full instructions and 
Circuit Supplied (PL P51.00). 

Model 62D has 6 dc voltage ranges, 5 ac 
voltage ranges, 3 dc current, 2 resistance and 
2 CAPACITANCE. Large mirror scale 50 uA 
move ment. Off position. Full instructions, 
battery, test leads etc. The only meter at 
this price that can do checks on capacitors 
fro m 10pF to 0.1 uF. But hurry, only $13.00 
(P & P51.00). Protected move ment. 

DICK SMITH WHOLESALE PTY LTD 
P & P 50c or unless stat ed otherw se 

Head Office and Mail Orders to 160-162 Pacific Highway, Gore Hill, NSW 2065 
Telephone 439-5311 

also at - 361 Hume Highway Bankstown (100yds from Chapel Road) Tel 709-6600 
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cii-*1 Tat'lie 
HIGH VOLTAGE CONSTANT CURRENT SUPPLY 
+ 

100 

C2 
100n 

WHEN a constant current source is 
required and the various advantages 
offered by the use of IC's are to be 
exploited, an input voltage limit of 40 
or,  possibly,  50 V  is  normally 
necessary if the IC's are not to be 
damaged. 
Neil  Wellenstein,  an  applications 
engineer  working  in  Motorola's 
Phoenix,  Arizona,  laboratories, 
discovered a means of obtaining a 
variable constant current supply with 
input voltages as high as 750 V using a 
standard regulator IC. In fact, the 
input voltage is limited only by the 
breakdown voltage of the series pass 
transistors employed. 

CR4 
154001 

1101  

MI5 W O 

82 'Olt  ft 
too 

CR5 
154001 

CR3 
154031 

Tr2 

MJE 340 

85 

5 

The IC used by Wellenstein was the 
Motorola MC1566L which has the 
ability to "float" on its own output 
voltage.  However,  when  used 
conventionally,  a voltage  sensitive 
error occurs in the constant current 
mode and this is large enough to 
prevent the device from being used as 
a precision constant current source. 
Normally the constant current feature 
of the MC1566L would only be used 
to provide short circuit protection 
when the device is employed as a 
voltage regulator. The magnitude of 
the current error is small enough to be 
of no consequence in this application. 
The  MC1566 contains a current 

sensing and a voltage sensing amplifier 
which "float" on the output voltage 
and which are supplied  from an 
on-chip  regulator.  The  on-chip 
regulator receives its input from an 
auxiliary 25 V supply external to the 
chip. 
When used conventionally a constant 
1 mA flows from pin 3 through a 
resistor to ground to establish the 
reference  voltage  for the  voltage 
sensing amplifier. The error voltage 
appears between pins 8 and 9. When 
the device goes into the current limit 
mode (short circuit conditions) part of 
the 1 mA output from pin 6 can flow 
through a diode to pin 9 thereby 
upsetting  the  error  voltage  and 
producing a voltage sensitive output 
current error. 
Wellenstein discovered by reversing 
the roles of the voltage and the current 
sensitive amplifiers, he could eliminate 
this  problem  altogether.  The 
net effect is that any portion of the 
reference current that appears in the 
load must pass through the current 
sensing resistor (R9) which cannot be 
bypassed as was previously the case. 
The maximum input voltage to the 
circuit is limited by the series-pass 
transistor. In the case of the MJE340 
shown, the maximum input voltage is 
300 V. The circuit provides a constant 
current output which is adjustable 
from  200 µA  to  100 mA; above 
10 mA take care not to exceed the 
ratings of the MJE340. At both the 
200 µA and the 1 mA settings, output 
impedance exceeds 20 M ohms. 

DIFFERENTIAL 
TEMPERATURE CONTROL 
THERE are many occasions when it is 
necessary to detect a difference in 
temperature between one point and 
another and to take some action 
should the temperature differential 
rise beyond some pre-set level. An 
application that immediately springs, 
to mind is the control of cooling fans 
in equipment cabinets in response to 
the difference between the internal 
temperature  of  the  cabinet  and 
ambient. 
Here is a simple, inexpensive circuit 
for just this purpose, which has a 
resolution of about 0.15°C and a 
differential range of 5.5°C. 
Temperature  measurement  is 
performed by general purpose silicon 
diodes  (1N4001)  which  have  a 
temperature coefficient of about 2 

no. 
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mV/°C over a very wide temperature 
range. When two of the diodes are 
connected in the bridge configuration 
shown in Fig. 1, a voltage appears 
between terminals A and El which is 
proportional  to  the  temperature 
difference between the two diodes. 
The potentiometer provides a variable 
offset current giving a temperature 
offset range of about -± 5.5°C. 

The bridge output of 2 mV/°C 
temperature  differential  must  be 
amplified before it can perform a 
power switching function. A standard 
low cost operational amplifier was 
chosen for this purpose (see Fig. 2), 
used open-loop to provide a gain of 
some 100 000 times. A temperature 
differential of 0.15°C will therefore 
cause the output of the amplifier to 
swing almost the whole power supply 
voltage of 26 V. 
The output current capability of the 
op/amp (5 to 10 mA) is insufficient to 
drive most power relays, so a buffer 
transistor is included in the circuit for 
this purpose. A zener diode provides 
the necessary level shifting between 
the output of the op-amp and the 
in  t of th buffer. 

"OXFORD," 
RADIO CHASSIS 
INSTRUMENT CASES 
ENGRAVED & PRINTED PANELS 
"MINI BOXES" (Aluminium) 
Speaker Cues  • 
Rack & Panels (To Order) 
Stainless Steel .Work (To Order) 

Wardrow and Carroll 
Fabrications Pty. Ltd. 
Box 330 Caringbah 2229 

Phone 525 5222 

FERGUSON  

Manufacturers of: Electrical/ 

electronic equipment, wound 

components  and  lighting 

control equipment. 

BRANCHES 
IN ALL STATES 
FERGUSON TRANSFORMERS 

PTY. LTD. 
HEAD OFF ICE 

331 High St., Chatswood. 2067 

Phone 02-407-0261 

 ftvi 

now available •• 
for all 
audio systems 

4. 

_ s_siaitgAlubrid gtglig.p.„2/y9Lamplifiers 

Series S1-1000A Sanken Audio Amplifiers are high power hybrid 
amplifiers for Hi-Fi, stereo, musical instruments, public address systems 
and other audio applications. Two power ranges of 25 and 50 watts rms 
output are provided. The amplifiers are completely self-contained, 
requiring only an output ,coupling capacitor, parasitic oscillation supp-
ressors and a power supply. • Single-ended push-pull output. • With-
stand a 5 second output short-circuit • Less than Vs %  distortion at 25 
and 50 watts. • I/2 dB response from 20 to 100,000 Hz. 

SI -1010 Y 
f-rBRI0 4111.11E1,10C 

Model S1-1010Y Sanken Audio Ampli-
fiers are medium power hybrid ampli-
fiers for Hi-Fi, stereo, musical instru-
ments, pub ic address systems and 
other audio applications. The ampli-
fiers do not require a heat sink for 
operation at 25°C ambient or less. 
• Single-ended push-pull output. • 
Withstand a 5 second output short-
circuit 

Sanken Hybrid voltage Regulator S1-
3554M (5v, 3A). • High power hybrid 
voltage regulator of monolithic cir-
cuitry and a power transistor chip, • 
Power supply for TTL and DTL IC's in 
control and measuring equipment. • 
Few external components and no fur-
ther adjustment required. • Built-in 
circuit protection against continuous 
overload and short circuit. 

For fug information please write or 'phone: 
Exclusive Australian Agents: TRISTATE ELECTRONICS PTY. LTD. 
Distributed by:  . 

- • GEORGE BROWN & CO. PTY. LTD. Or Sussex•& Druitt Streei., 
Sydney, N.S.W. 519-5855 
TECHNOLOGY PRODUCTS. 70 Milton Parade, Malvern, Victoria 
20-7839 
FRED HOE & SONS, PTY. LTD, 246 Evans Road, Salisbury North 
Brisbane. Qld. 47-4311  • 
CONTINUOUS MUSIC SYSTEMS & ACOUSTICS-(W.A.) 8 
.Oswald Si., Victoria Park, W.A. 61-4464 
K.D. FISAER & CO. 72 McClaren Street, Adelaide, S.A. 223-6294 
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Eat your 
heart out: 

Whoever said that the best things in 
life are free must have lived a very, 
very long time ago. 
Because, should you decide to 
purchase this AKAI 2 or 4-channel 
stereo tape deck and this 2 or 4-
channel tuner amplifier, then you'll 
have to part with around $1900. 
Which isn't exactly surprising. 
Because they are possibly (modesty 
prevents us from saying "probably") 
the world's two most sophisticated 
pieces of 4-channel equipment. 
Not to worry. For AKAI manufacture 
a wide range of other tape decks and 
amplifiers. 

The AKAI AS 980 tuner 
amplifier for CD4, Discrete, SQ, and 
Matrix 4-channel, conventional 
2-channel stereo or mono. 

As well as tape recorders, cassette 
recorders, cassette decks, turntables 
and speakers. Most of which boast 
many unique features. All of which 
are superb. And all of which are very 
reasonably priced. And all covered by 
the AKAI Complete Protection Plan 
giving you 12 months warranty, 12 
months free insurance and a lifetime 
warranty on GX recording heads. 

For Opera House Lottery 
winners. 
Or, for that matter, the true hi-fl 
enthusiast, we'd like to say a little 
about this equipment. 
The AKAI AS-980 stereo tuner 
amplifier is equipped with high grade 

circuitry for top quality performance 
of Discrete, CD-4, SQ and Matrix 
4-channel stereo, conventional 
2-channel stereo, or mono. 
This single tuner amplifier has four 
independent level meters to assure 
precise level adjustment, and a highly 
sensitive FM/AM tuner section. 
In short, anything that has been done 
with 2- or 4-channel sound can be 
done with this amplifier. Maybe a few 
other things as well. 

Words fail us. 
As with the amplifier, the 
GX280D-SS four channel stereo tape 

deck is in a class 
very much by itself. 
And we say that in 
all honesty. As well 
as featuring all of 
the advantages of 
4-channel, it also 

features a repeat circuit for 
continuous 4-channel playback and 
4-channel recording. 
In brief: three motors, four heads 
(including GX Heads with lifetime 
guarantees), automatic stop/shut off, 
pause control, sound-on sound, 
mixing, automatic direct function 
change, remote control and S.R.T. 
Switch. 

Cats can't always have the cream. 
Like we said before, these two pieces 
of equipment are the ultimate. The 
cream of the AKAI range. And they 
are expensive. However there are 
lower priced models in the AKAI 
4-channel range: cartridge recorders 
and decks, amplifiers, turntables, and 
reel to reel recorders and decks. 
So unless your ambition in lifeis to 
conduct the Sydney Symphony 

Orchestra, we think you'll be more 
than happy with other AKAI hi-fl 
equipment. 
Quite superb, but not quite so 
expensive. And still, we hasten to add, 
well worth eating your heart out over. 

The AKAI GX280D-SS 4-channel 
stereo tape is in a class very much by 
itself. 

AKAI Australia Pty. Ltd. Telephone 
Sydney 61 9881, Melbourne 81 0574, 
Brisbane 440171, Adelaide 74 1162, 
Perth 65 5833, Launceston 31 5815. 

AKAI 
The very real sound experience 

piu370507 
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INTERNATIONAL ELECTRONICS UNLIMITED 
'AL INTEGRATED CIRCUITS 

La  Ea.  Ea. 
7400  $ .19  7447  51.15  74141 51.23 
7401  .19  7448  1.22  74145  1.15 
7402  .19  7450  .24  74150  1.09 
7403  .19  7451  .27  74151  .89 
7404  .22  7453  .27  74153  1.29 
7405  .22  7454  .39  74154  1.59 
7406  .39  7460  .19  74155  1.19 
7407  .39  7464  .39  74156  1.29 
7408  .25  7465  .39  74157  1.29 
7409  .25  7472  .36  74161  1.39 
7410  .19  7473  .43  74163  1.59 
7411  .29  7474  .4 i  74164  1.89 
7413  .79  7475  .75  74165  1.89 
7415  .39  7476  .47  74166  1.65 
7416  .39  7483  1.11  74173  1.65 
7417  .39  7485  1.39  74176  1.09 
7420  .19  7486  .44  74177  .99 
7422  .29  7489  2.75  74180  1.09 
7423  .35  7490  .76  74181  3.65 
7425  .39  7491  1.29  74182  .89 
7426  .29  7492  .79  74184  2.69 
7427  .35  7493  .79  74185  2.19 
7430  .22  7494  .89  74190  1.59 
7432  .29  7495  .89  74191  1.59 
7437  .45  7496  .89  74192  1.49 
7438  .39  74100  1.65  74193  1.39 
7440  .19  74105  .49  74194  1.39 
7441  1.09  74107  .49  74195  .99 
7442  .99  74121  .57  74196  1.09 
7443  .99  74122  .53  74197  .99 
7444  1.10  74123  .99  74198  2.19 
7445  1.10  74125  .69  74199  2.19 
7446  1.15  74126  .79  74200  7.95 

LOW POWER TTL 
74100  .33  74151  .33  74190  1.69 
74102  .33  741.55  .33  74191  1.43 
74103  .33  741.71  .33  741.93  1.69 
74104  .33  74172  .49  741.95  1.69 
74106  .33  74173  .69  74198  2.79 
741.10  .33  74174  .69  741164 2.79 
74120  .33  74178  .79  741165 2.ZR 
74130  .33  741.85  1.25 
74142  1.69  74186  .69 

HIGH SPEED TTL 
744100  .33  74H21  .33  744155  39 
744101  .33  74H22  33  744160  .39 
744104  .33  I 74H30  .33  744161  .39 
744108  .33  ' 744140  .33  744162  39 
744110  .33  741450  .33  74H72  .49 
744111  .33  74H52  .33  744174  .59 
744120  .31  744153  .39  741+76  .59 

WOO SERIES TTL 
8091  .59  8214  1.69  8811  .69 
8092  .59  8220  1.69  8812  1.10 
8095  1.39  8230  2.59  8822  2.59 
8121  .89  I 8520  1.29  8830  2.59 
8123  1.59  8551  1.65  8831  2.39 
8130  2.19  8552  2.49  8836  .49 
8200  2.59  8554  2..19  8880  1.33 
9210  3.49  8810  .79 

9000 SERIES TTL 
9002  .39  9309  .89  9601  .99 
9301  1.14  9312  .89  9602  .89 
Please ipecity dots sheets required  with ardor.  Add 

1.50 pei data shire, for terns priced less O w 5180 each 

CM OS 

74C00 
74CO2 
74C04 
74C08 
74C10 
74C20 
74C42 
74C73 

.39 

.55 

.75 

.75 

.65 

.65 
2.15 
1.55 

74C74  1.15 
74C76  1.70 
74C107 1.50 
74C151 2.90 
74C154 3.50 
74C157 2.19 
74C160 3.25 
74C161 3.25 

74C162 
74C163 
74C164 
74C173 
74C195 
80C95 
80C97 

3.25 
3.25 
3.50 
2.90 
3.00 
1.50 
1.30 

4000 SERIES RCA EQUIVALENT 

CD4001 

CD4009 

CD4010 

C04011 

CD4012 

.55 C04013  1.20 CD4023 

.85 CD4016  1.25 C04025 

.85 CD4017  2.95 C04027 

.55 CD4019  1.35 CD4030 

.55 CD4022  2.75 CD4035 

.53 

.55 

1.35 

.95 

2.85 

M11.' 01.111 S 

1101  256 bit RAM M OS 

1103  1024 bit RA M M OS 

5260  1024 bit RA M Low Power 

7489  64 bit RA M TTL 

8223  Programmable RO M 

1.75 

4.95 

3.95 

2.75 

4.95 

LOGIC PROBE KIT 

• Ten nano/sec capability 
• Checks TTL & DTL logic 
• Dual slope memory 
• Internally or externally powered 
• Internal 5V regulator 
Kit is complete with all neyessarY components, case 
probe, complete instructions and logic chart  419.95 

PHONO AMP (fur ceramic/Mal cartridge) 

' 2 9,111 RMS at 0 ohms 
• Build into turntable for sell contained 
amp with tone control 

• Power supply not included  can use 
battery supply 

Complete with components  Mono  . 
& instructions  Stereo 

7.95 
14.95 

POWER SUPPLY SPLITTER 

• Ground reference for positise & negaine 
output from single supply - any DC source to 205: 

• Balanced output ndiustment 
• I amp-current capability with sink 
• increase usefulness of your power suppls 
Complete with all components & instructions 54.95 

Hi Voltage Power Transistors - Prime Quality 

Typically 40 Beta at 50 Is1H4. 1015, IA max TO-5 

NPN 

NPN 

NPN 

400 VOI T 

300 VOLT 

200 VOl T 

52.45 ea. 

1.20 ea. 

With combined 

total of 100 

trans - 15'. Off 

CALCULATOR CHIPS 

.iiI 1St i50-Pin, Add, subtt , mull P. div, 12-dig 

Data supplied with chip  83 95 ea 

Data only - Refundable with pUrchase  1 00 

5002 LSI similar to 5001 exc des for sattery 

operated • Data supplied with chip  7.95 ea 

Data only - Refundable with purcltan  1.00 

5005 LSI 128 pin/ hill 4 fund. rnem. 12-dig. displ. 

talc. 7 seg. mite's. oulp. Data suppl. an/chip 8.45 ea 

Data only - Refundable with purchase  1.00 

MM5736 18 Pin, fa-dig., add. subtr., teWi., div.  3.95 ea. 

DIGITAL CLOCK CHIPS 

MM 5311 28.pin ans re.doui 6.diK BCD rn.. 
wllt1 spec. sheet 

MM 5f12 24-pin any readout 4 dtgit Ipp. output 
BCD mitt with spec. sheet 

MM 5313 28-pin any readout 6 digit Ipps 
BCD miss with spec. sheet 

MM 5314 24-pin LED-Incandescent readout mux 
6-dIstst with spec. sheet 

MM 5316 40.pin norm alarm set snooze alarm-timer 
12 or 24-hr operat with spec. sheet  12.95 ea. 

9 95 ea. 

6.95 ea. 

7.95 ea. 

8.95 ea. 

LEDs 

hiSIOB 
M550 
Fes,5020 
M14 

Visible red TO 18  25 ea 
Axial leads nucromini dome  .25 ea.  5;1 00 
limbo clear dome visible red .35 ea.  3/1 00 
infra red (invisible/ dill Come  60 ea 

DISPL A Y S 

MANI 
MAN2 
MAN3A 
MAN3 M 
MAN4 
MANS 
MAN? 
mAN8 
MANEs6 
01707 

Red, 7 seg, .270"  52.50 ea. 
Red alpha numeric, .32- 4.95 ea. 
Red, 7 seg.. .127" in line leads  .79 ea. 
Red, 7 seg , .127" staggered leads 1.15 ea. 
Red, 7 seg., .190"  2.15 ea. 
Green, 7 seg., .270"  2.95 ea. 
Red, 7 seg., .270"  1.50 ea 
Yellow, 7 seg., .270"  3.95 ea. 
75 - high direct viewing LED  4.65 ea. 
Red, 7 seg., 3"  2.19 ita. 

OP TO IS OL A TORS 

MCD2 

MCT2 

Diodes 

Tranystor 

51 09 ea. 

69 ea 

LINEAR INTEGRATED CIRCUITS 

3011  Po, V Reg isuper 7.: i  70.5 
Ili performance AMP  MINI•DIP. TO-S  :3792 Ls 301 

302 TO-5 
VNohl pit agii esi  c follower  Voltage Regul.  TO-5304   .09 ea 

305  Posiiive Voltage Regul.  10-5   

3 -y r4 

9 
307  Op AMP isuper 7411  MINI-DIP. T04 1,3055 e .aeas 
308  Micro Power Op Amp  SAINI-DIP 

. . 
a.e  

309H  S V Regulator 200 ma  TO-5  1.10 ea 
309K  S V lA Regulator  TO-3  1 
110  Voliage Follower Op AmpT0-5 
311  Hi perf Volt. Compartr  MINI-DIP, TO-S 11:0295,es. 
119  Hi-Speed Dual Company DIP 
320  Neg. Reg. 5.2. 12. 15  TO-3  1.35 ea. 
324  Quad Op Amp  DIP  1.95 ea 
139  Quad Comparator  DIP  71..9693 ...a. 
3401  Po, Volt. Reg. 

16V-8V-12V-15V. 18V-24Vi TO-220 
170  AGC,'Squelch AMP  TO-5 or DIP  'I71; :a., L 
;72  AF-IF Strip-detector  DIP 
373  AM;FM;SSB Strip DIP  3.25 ea  
376  Pos. Volt. Regulator  MINI-DIP  .59 ea. 

D.D liPPNi-DIP  211;4999 ....a... 177  2W Stereo amp 

1.25 ea. 
1..7799 .e.a.. 

180  2 Watt Audio Amp 

1499 e5 e : 1 

180-8  6W Audio amp 
181 '  Low-Noise Dual Pre-Amp DIP 
182  Low-Noise Dual Pre-Amp DIP 
550  PreY. Voltage Regulator  mDliPNI.Dip  

MINI•DIP 
555  Timer 
703  RF-IF AMP 

TO-5 or DIP  .29 ea. 

1.:125999 Ca. 

709  Operational AMPI. 
711  Dual Ditierent Cornea,  DIP 
723  Voltage Regulator DIP  

DIP, TO-5 .3395 .e.a. 
739  Dual Hi Pert Op AMP  mDliFTNi.  

1 1799 e.i: 

741  Comp Op AMP 
747  Dual 741 Op Amp TO-5 or DIP  
748  Freg Adi 741 MINI-DIP  

DIP 

1:96889952 eaC a 
. 

1303  Stereo Pre-Amp 
1304  Ta4 Mulps. Stereo Dernod DIP 
1307  FM Mules Siereo Demod DIP 
1458  Dual Comp. Op. Amp  MINI-DIP 

.4799 e% 

1.112111  Dual LM 211 Volt. Comp DIP 
3065  TV-FM Sound System  DIP 

.59 ea. 

3075  FM Det•LMTR iL Audio  DIP 

.65 ea. 
1.89 ea. 

1900  Qu DIP ill - AAmm pPlifier 
DIP 

.89 ea 

3905  Precision Timer 
7524  Core Mete Sense AMPS  DIP 
7525  Core Meet Sense AMPS  DIP 
7534  Core Mem Sense Amp  DIP 12.5195 e .a 
7535  Core Mean Sense Amp  DIP .  
8038  Function Generator  DIP  4.95 ea 
75451  Dual Peripheral Driver  MINI-DIP' .3399 eeia 
754  52 Dual Peripheral Driver  MINI-DIP  39 ea. 
75453  11511 Dual Periph. Driver MINI-DIP 
75491  Quad. see driver for  DIP  1.55 ea. 

LED readout 
75492  Hex digit driver  DIP .  1.69 ea. 

Please specify which data sheets are required with order. 

Add 8.50 per data sheet for 'terns priced less than $1.00 
...wit 

E U 

ON ORDERS OVER $25.00 DEDUCT 10% 

ALL ITEMS ARE NE W, UNUSED SURPLUS PARTS - TESTED 
FUNCTIONAL. SATISFACTION IS GUARANTEED. THE PRICES 
AS LISTED ARE IN AUSTRALIAN DOLLARS.  SEND BANK 
CHEQUE WITH ORDER. IF INTERNATIONAL POSTAL MON-
EY ORDER IS USED SEND RECEIPT WITH ORDER. SHIPMENT 
WILL ME MADE VIA AIR MAIL - POSTAGE PAID - WITHIN 
THREE DAYS FROM RECEIPT.  MINIMUM ORDER - 55.00. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 1708  MONTEREY, CALIF. 93940 USA 
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• T e pow amplifier 
all the world has waited for 
BOSE 1801 
—500 WATTS RMS OF PRECISION. 
If you already have a good low-power 
amplifier and if you are satisfied with play-
ing music at moderate listening levels that 
do iiiit- erload your amplifier, then you 
are wise ,to keep your present equipment. 
Spending more on the Bose 1801 will bring 
no audible benefit at your present listening 
letels. 
However, if you want to take full advan-
tage of the ever increasing dynamic :ange 
on records and tapes, and if you want to 

AUSTRALIAN DISTRIBUTORS 

WEDIDERSPOON 
W  C WEDDERSPOON  Ply LTD 

enjoy the full impact of fortissimos and 
grand crescendos at volume levels compar-
able to those of the live performance, we 
believe that the Bose 1801 is by far the best 
amplifier to meet your needs. 
When the 1801 is used within its ratings of 
500 watts rms both channels driven into 
8 ohms or 800 watts rms both channels 
driven into 4 ohms, the amplifier contri-
butes no audible distortion or coloration of 
any kind on any music signals. It-serves 
purely to amplify the power level of the 
musical signals. 

- " -
3 Ford Street. Greenaae. 2190 

Telephone: 642 3993 642 2595 
Showroyrn demonst ron by appointm ent 



INSTROL 
now in 

SYDNEY& MELBOURNE 
Now the widest range of Hi-Fl from two superb Instrol showrooms, one in Sydney, and now in Melbourne 

Each Instrol Centre has over 2,500 sq.ft. of ground floor hi-fl display. 

Check These feaTures 

Only Instrol has the JUL Paragon. Now you 
can hear the Paragon in Melbourne. Also a 
complete range of professional reel-to-reel 
tape decks at low, low prices. 

The widest range of speakers, not an idle 
boast  but a fact  in  both Sydney and 
Melbourne. Instrol have over 30 pairs of 
speakers on their main comparitor. 

Instrol is famous for its audio furniture. 
Over  20 designs  to choose from. Also 
available in ready-to-assemble kits. See the 
furniture display in both Instrol stores. 

PLUS a second section of each showroom, 
where another large range of speakers can be 
heard. And prices ... Instrol's bulk buying 
means the lowest prices. 

Amplifiers,  turntables,  cassette  decks. 
Instrol have over 50 different models on 
demonstration at an/ one time. Call at 
either Sydney or Ma!bourne for a true 
choice. 

WARRANTY is a wo-d that Instrol believe 
in. All Instrol Hi-Fi Svstems are covered by 
at least 2 years lull unconditional warranty 
and in most cases even longer. (Up to 5 
years in some cases). 

INSTROL HI-I9 CENTRE 
91a YORK ST., SYDNEY 
(between Market and King Sts.,) 
(opposite Rank Xerox) 
Phone: 29-4258 

375 LONSDALE ST., MELBOURNE 
(near Elizabeth St.,) 
(opposite Cobb & Co., Car Park) 
Phone: 67-5831 


