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COLIN RYRIE

With deep sadness, we report the passing
of our Managing Director, Colin Stirling
Ryrie,

Colin was only 42, and the boating
accident that cut short his life on Friday,
July 7, robbed his family, his co-workers,
and countless friends around the world, of a
remarkable man.

His drive and vitality led him into many
fields of endeavour, but his two outstanding
interests were magazine publishing and
sailing.

Sailing came earliest. State and National
12-foot skiff champion while still in his
teens, he later moved to the Finn monotype
class and twice represented Australia in the
Olympic Games — at Melbourne and Tokyo.
And it is a tribute to the wide sweep of
Colin’s imagination that it was he who first
suggested, and helped initiate, Australia’s
most spectacular yachting venture — the
challenge for the America’s Cup.

Colin’s entry into publishing came almost
as early in life. He became editor of a
yachting magazine at 19, then moved to the
advertising side and in five years gained
enough all-round experience in publishing to
move out on his own,

In fact, Colin and | moved out together —
to start Modern Magazines, whose first
publication was Modern Motor. This was in
1954; other titles followed, and today
Modern Magazines (Holdings) Ltd. produces
a dozen periodicals, each a leader in its field.

Electronics Today International is one of
our newest ventures — and the
“International’’ part of its name is again a
tribute to Colin Ryrie’s pioneering spirit. He
conducted the negotiations that made ETI
the nucleus of an international network —
the first such venture by an Australian
magazine publisher. As our readers know,
the British edition of ETI is already on the
streets; another overseas edition is due out
later this year, and others still will follow.

Our sympathy goes out to Colin’s widow,
Anthea, and his two children by a previous
marriage, Kim and Caroline; and with it our
pledge, that the publishing house Colin built
shall endure. We say this in the knowledge
that Colin built well, making the task easier
for us who follow.

One member of the staff with a special
interest in this pledge is young Kim Ryrie
who, like his father, entered publishing
while still in his teens. You first saw his
name in ET| as Projects Adviser; now his
interest has turned to photography. So we
still have a Ryrie working with us — and
that's good.

Jutes Feldman
Editor-in-Chief

Who
stands
to gain?

T is both right and proper that the implications of technological
development should be closely scrutinized by those in any way
affected by the consequences of resultant change.

And in many areas, subjective observations from lay people have
as much validity as similar observations from those expert in any
particular field. Equally there are occasions when valid criticism
can only be based on objective measurement and expert opinion,
factually presented by non-interested parties.

The extraordinary brouhaha surrounding the Far Eastern tour of
the Anglo-French Concorde supersonic airliner is in this category.

Here the extraordinary statements of those anxious to flog the
thing are exceeded only by those with a vested interest in
otherwise competitive non-supersonic aircraft. Such statements
range from BAC’s “"Concorde will be one of the greatest steps
forward in world transportation since the invention of the wheel”,
to the opposition’s claim that “Ozone poisoning will kill all the
Concorde’s passengers’’.

But in the assessment of the two major criticisms of the aircraft
— firstly that it will upset the atmospheric balance of the
stratosphere, and secondly that its noise level will be excessive —
the layman is clearly out of his depth, for neither parameter can
be evaluated subjectively. They are both matters for measurement
and calculation.

In these areas the layman can only attempt to assess data that are
available to him, and which are within his understanding.

Even then caution is necessary. For example few of those groups
concerned with the preservation of the environment have realized
the extent to which their ‘facts’ have been supplied by those
whose interests have little to do with ecology.

When such data is presented all one can do is to ask — as did
Socrates — "Who stands to gain?”’

If historians are correct in their belief that travel is the catalyst
of civilization, then an aircraft that is capable of reaching
practically any part of the world within twelve hours must be
judged rationally and dispassionately, using evidence not
obfuscated by issues vital only to those with rival commercial or
political interests.
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SUPPLY
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FUEL FEED
MECHANISM

ELECTROLYTE SUCTION PUMP |
ELECTROLYTE-FUEL MIXING TANK

FUEL-CONCENTRATION DETECTOR

In Japan, the Sony Corporation
recently demonstrated a prototype
electric car claimed to be capable of
speeds up to 56 mph.

The power source is a ‘re-fuelable’
zinc-air 6 kW battery consisting of
256 individual cells each measuring
6" by 8.

Each cell has two positive porous-
carbon electrodes with a negative
electrode sandwiched between them.
Separators prevent the electrodes
touching.

An external tank contains the fuel
which consists of powdered zinc sus-
pended in an electrolyte. This fuel is
pumped into the spaces between the
positive and negative electrodes for an
eight second period every 52 seconds.

The powdered zinc suspended in the
electrolyte becomes trapped on the
negative electrodes. Air entering the
cells (which are vented to atmosphere).
permeates through the porous-carbon
positive electrodes thus oxidising the
zinc and liberating electrons. The
expended zinc particles are then
flushed from the cells at the end of the
52 second period.

As some zinc is dissolved in the
electrolyte-during the 52 second power
cycle its concentration is measured
during the flushing cycle. A concen-
tration detector linked to the fuel
supply system then maintains the
zinc at the correct level.

The finally-used-up zinc is recycled
by an external electrolytic process,
power tor which is taken from the

6

240V mains. The recycling process is
reasonably efficient and Sony claim
that just under 4 kWh are required to
process the quantity of zinc requnred
to produce one kWh of energy in the
battery.

The prototype vehicle also carries a
10 kW nickel-cadmium booster which
is switched into circuit for starting,
accelerating and hill climbing. This
battery also provides power during
the eight second cell re-fueling period.
It is charged from the main zinc-air
battery when the car is running at
steady speeds.

According to Sony, the cost of the
battery will be approximately $600.

1985

u.s. End (Mithon $)
[ o 1970 | 1975 | 1980 | 1988

L e =
Total 282739 ru.su.z 56,9548 | 80.922.6
Consumer 44950 | 6.520.0 | 8800.0 [ 129000
Enterainment 43500 | 60000 | 7.800.0 |10.900.0
Automotive 65.0| 2000 | 7000 16000
Other Consumer 80.0 220.0 300.0 400.0
Industrisl 111789 |19.994.2 |29.354.8 | 45.5226

Dets Processing 5.849.0 | 10,801.0 |14.702.0 | 22.306.0
Other Office & Store | 361.0 | 1.345.0 | 2.135.0 | 3.300.0
Telop. & Toleg. 813.2 | 14406 | 2.621.9 | 4787.2
Other Comm, 2,247.0 | 3.0860 | 4.557.5 | 69544
Test & Measurement, 554.4 8438 | 1.261.6 | 1,967.7
Lab & Medicsl Inst. 613.1 | 1,122.6 | 1,899.7 | 28545
Process Control 741.2 | 13552 | 21771 | 33s2s
Govermnment 12.600.0 | 15,000.0 |18,800.0 | 22.500.0
Military 10.800.0 | 12.500.0 |15,800.0 | 18,500.0
Civil Agences 600.0 | 1.200.0 | 1.500.0 | 2.000.0
uASA lxzoo laooo_j_xsooo'zoooo
. el | W
l.lnn.dswn

I 1970 | 1975

I Votal Components 5.195 7.646

Electron Tubes 1.057 | 1,008

Receiving Tubes 242 180

TV Prcture Tubes | 451 499

Power and Spec. Purpou] 364 ' 329 !
Discrete Semiconductors | 754 | 715 ' 1,210 | 1402
Integrated Circuits | 792 | 1175 | 2276 | 4278
Monolthic 402 ' 715 | 1.540 I 3,100
Hybrid | 390 460 } 736 ' 1178
Capecitors [ e ses | 720 840
Resistors 350 | 424 ‘ as4 | ml
Tranmsformers & Reactors | 375 [ 425 | 458 515
Connectors | o | ses| 70e | 1050
Relays 295 325 332 31 |
Switches for Electronics | 160' 245 | seo“ ]
Speskers | 273 397 | 5% “}
Blectronic Parts, NEC 1,251 | 1760 | 2322 | 2158
Microwave Components 116 233 | 401 646 |
Printed Circuit Boards ‘ 103 159 214 | 274‘
Magnetic Tape 300 501 671 [ 859
!AII Other NEC | 732 | 8n | 10% | 1379

5 May 1972, Elactromcs indusiries Assaciation

Predictions of US electronic compo-
nent and equipment consumption
for the next fifteen years were made
recently at a seminar entitled ‘Elec-
tronics 1985’ held by the EIA.

Extracts from two of the published
tables are reproduced above. (It should
be appreciated that these tables are
merely projections based on collected
data — Ed.)

{Turn to page 12)

CASSETTES REPLACE
PUNCHED CARDS

A new low-cost data handling system
from Computer Electronics of Shire
Hill Industrial Estate, Saffron Walden,
Essex (UK), uses standard tape
cassettes. The cassettes are claimed
to be more convenient and more
speedily handled than punched card,
paper tape and ‘naked’ magnetic tape
currently used. The cassette is claimed
to be capable of handling the same
amount of data as 2000 punched
cards. Information can be retrieved
and edited by using a standard electric
typewriter keyboard.
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THAT’S THE NEW

RAYSON “OXFORD”
STEREO SYSTEM!

Australian National Distributors:

Stier Gray ey JLedl,

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Telex: 31904
Sydney Office: 53 Victoria Ave., Chatswoed, N. Tel. 40 4522°

Canberra Office: 25 Molonglo Mall, Fyshwick, A . Tel. 95 6526

Adelaide Oftice: 301 South Terrace, Adelaide S.A. Tel. 23 621¢

INTERSTATE REPRESENTATIVES:

N.T.:. Pfitzner's Music House, Smith Street, Darwin. Tel. 3801. Q'land: Sydney &. Hughes, 154-158
Arthur Street, New Farm, Brisbane, 58 1422, Tas.: K. W. McCulloch Pty. Ltd,, 57 George Street,
Launceston, 2 5322, W.A.: Athol M. Hill Pty, Ltd., 1000 Hay Street, Perth, 21 M861.
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looking for a medium
the only questionis...

Selecting a stereo amplifier in the medium price range poses only
one major question...not which brand.. . but which model Sansui?

There’s absolutely no doubt that dollar for dollar Sansui solid state
stereo amplifiers offer more performance, more real power and
greater reliability. So down to the nitty-gritty. Which model Sansui?

THE ALL-NEW SANSUI MODEL AU-505. Wwe confidently predict that the all-new

Sansui AU-505 is destined to become one
of the most popular stereo amplifiers ever
available in Australia.

With almost double the power of the

AU-101, the AU-505 represents terrific

value at only $199 . . . and that’s the most
Now examine these abridged AU-505 you will pay, for trading in your old
specifications: b 5

equipment can reduce the price

Power output: Music power — 90 watts at 4 ohms i
70 watts at 8 ohms considerably.

R.M.S. power — 70 walts at 4 ohms  Facilities on the new AU-505 offer great
50 watts at 8 ohms

Frequency flexibility in tone control . . . provision is
response:  20-60,000 Hz. + 2 dB. made for A-B speaker switching . . . a new
T.H.D.: Less than 0.5% at full rated output. : ' Y " "
Channel flip-switch instantly provides tuner input
separation:  Better than 50 dB. .. . and both headphone and microphone

Input

sensitivity: 3 mV. (magnetic pickups), 4 mV. jacks are situated on the front panel,
{microphor;e). 200,7_1V. Stuner. together with a DIN tape recorder socket.
ape recorder, auxiliary). 96 :

Dimensions: 16" x 11" x 4%," Ask for completg specnﬁcahons when you

Price: $199" (recommended price). visit your franchised Simon Gray dealer!

*All Sansui models feature all-silicon transistor design
*All output stages are semi-complementary Darlington SEPP-ITL OTL designs
— nE.igput or output transformers — consequently less distortion

0O @ @

O 3 S Sansul w03

Simon Gray Pty. Lid , g
28 Elizabeth Street, Melbourne, 3000 ‘

: ;fel::; 35109:: me all the facts about the Sansui '

FULL DETAIce | Model Aliiot”'nison alisiehla soail 0 |
SEND THE COUPON | name |
RIGHT AWAY AND | ApobRess |
WERCTE. e e = ot o g e L B

ANSU| — COMBINING TONAL QUALITY AND POWER.



riced amplifier?
evhich .

Sansur?

THE PROVEN AND POPULAR SANSUI
MODEL AU-101.

When reviewing the all low-noise silicon
transistor AU-101 “Electronics Australia” said
... "“the best comment we can make about
the AU-101 is that few amplitiers, regardless
of price, give an overall test result as good as

THE CHOICE OF THE ENTHUSIAST —
THE SANSUI MODEL AU-555A.

Few amplifiers have received the acclaim
afforded the Sansui AU-555A by the dedicated
high fidelity enthusiast. All over Australia (and
the rest of the world) the AU-555A has been
selling in ever increasing volume. What's the

this." “Electronics Today” said . . . “‘Perform- secret?
ance of the Sansui AU-101 belies its low : . - )

b o o 3 Basically, tonal quality. Similarly priced com-
price” . .. “The hum and noise performance petitors are left a long way behind . . . and

are both very good and better than most other

% ; om id music lover aim t r
amplifiers at twice the price" . .. o TR ot WIES vary

little perceptible difference between the AU-

555A and the top-of-the-line Sansui AU-999

in terms of tonal quality. Of course, the AU-
999 is a simply superb amplitier . . .

Look at these abridged AU-101 specifications:

. Let's look at the abridged AU-555A specifications:

Power output: Music power — 50 watts at 4 ohms

44 watts at 8 ohms

R.M.S. power — 36 watts at 4 ohms

30 watts at 8 ohms

Power output: Music power — 85 watts at 4 ohms
R.M.S. power — 66 watts at 4 ohms
50 watts at 8 ohms

Frequency 60 watts at 8 ohms
response: 20-60,000 Hz. + 2 dB Frequency
T.H.D.: Less than 0.8% at tull rated output. response: 20-40,000 Hz. +~ 1 dB.
Channel T.H.D.: Less than 0.5% at full rated output.
separation: Better than 45 d8. Channel
Input separation:  Better than 60 d8.
sensitivity: 3 mV. (magnetic cartridge), 4 mV. input
{microphone), 200 mV. (auxiliary sensitivity: 2 mV. (magnetic pickups), 180 mV.

(tuner, tape recorder, auxiliary)
Dimensions: 15%," x 11 x §%".
$237° (recommended price)

and tape recorder).
Dimensions: 16" x 11" x 45;"
Price: $149* (recommended price) Price:

T D@ @

® 0 ®?® 33 () m=

*PRICES. Prices quoted are recommended prices only . . . the actual cost can well be
less. Trade-in valuations can make a world of differencel See your Simon Gray franchised dealer!

Sansui Distributors: Australia, excluding W.A.: Simon Gray Pty. Ltd. Head Office: 28 Elizabeth Street, Melbourne.
3000. Tel. 63 8101°. Telex: 31904. Sydney Office: 53 Victoria Avenue, Chatswood. N.S.W. 2067. Tel. 40 4522*.
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. 2603. Tel. 95 6526. Adelaide Office: 301 South Terrace, Adel-
aide, S.A. 5000. Tel. 23 6219. N.T.: Pfitzner's Music House, Smith Street, Darwin. 5790. Tel. 3801. Qld.: Sydney
G. Hughes, 154-158 Arthur Street, New Farm, Brisbane. 4005. Tel. 58 1422. Tas.: K. W. McCulloch Pty. Ltd.,
57 George Street, Launceston. 7250. Tel. 2 5§322. W.A. Distributors: Atkins Carlyle & Co. Pty. Ltd., 1-9 Milligan
Street, Perth. 6000. Tel. 22 0191. Sansui equipment is manutactured by: Sansui Electric Co. Ltd., 14-1, 2-chome,
lzumi, Suginami-ku, Tokyo, Japan.

5G-3A.8672




AUTEL SYSTEMS rrv L10

Sydney’s Leading N}Y[o Specialist
NIVICO

SEE OUR DISPLAY AT THE
AUSTRALIAN HI-FI SHOW!

Sounds From
Tuner Amplifiers

NIVICO




AUTEL SYSTEMS PTY LTD

PRESENTS THE WORLD’'S TOP EQUIPMENT AT SYDNEY'S BEST PRICE

Our Price

‘ "1
A —

* Above system includes Dual 1214 Turntable, JVC Nivico 5010 40 watt Tuner Amplifier
complete with SEA tone control system and BLA 500 speakers.

* JVC Nivico also has a full range of Tuner Amplifiers 40 watt/
watt/75 watt/140 watt/200 watt. Ask our price and be amazed.
amazed.

For those that require clean control of power without the additional
SEA feature of above, TEAC Tuner Amps are the answer at prices equal
to straight amplifiers.

Our Price

$299

| ' < ‘
: . i

* For those who do not require a tuner (we cannot see why at above price) we have our Dual
1214. Complete choice of Pioneer SAS00A, Sansui 101, Kenwood KA2002 and the JVC Nivico
BLAS00 speakers. It sounds unbelievable for the price.

All above can be bought Mail Crder plus freight.
<. N\ \
v
MTEL SYSTEMS PTY LTD A\V VICTORIA ROAD =
o =
0\5»

20 Pittwater Rd., Gladesville. PH: 89-0663.

Authorised JVC Nivico/Teac Service Agents.




JASCAR
TRANSFORMER
BOBEINS

MAIL ORDER — add 20c pack/post

Transformer bobbins made from acetal
resin. Excellent electrical insulation, low
moisture absorption, intermittent service
temperatures up to 2B0COF., with the

ability to withstand solvents and
impregnation temperatures up to 315°F.
Designed for use with standard wasteless
“E.N." Lamps.

DIMENSIONS Price
a:gf:w Stack Description Ce:ts
1/4” 1/4" Slotted Holes 12
3/8" 3/8" Open Slots 13
1/2" 1/2" Open Slots 14
9/16” 19/16" | Open Slots 15
9/16"" [9/16" | Centre Divide 16
9/16" |9/16" | Off Centre Divide | 16
9/16” |11/16"’| Open Slots 16
9/16" | 7/8" Slotted Holes 16
11/16"° |13/16"| Open Slots 22
3/4" 3/4" Open Slots 24
3/4” 3/4" Centre Divided 25
3/4" 1 Open Slots 25
7/8" 7/8" Open Slots 26
7/8" 1 Open Slots 29
U2 1 Open Slots 30
1 11/4" 1 Glass Filled Nylon | 52
3/4" x 15/16" x 2 1/4"

lSIotted Holes 50

MANUFACTURERS’' PLEASE NOTE

Huge discounts available on quantities in
excess of 100. Other sizes available on
request and in certain instances glass-filled
nylon A198 can be made available for
temperatures in excess of 3150F.

JAYCAR PTY.LTD,,

RETAIL SALES SECTION OF JOHN
CARR & CO PTY LTD, 405 SUSSEX

FUZZ FINDER

The Nuremberg Police Force (Ger-
many) has been testing a system
developed by Siemens for locating
patrol cars by computer. From radio
signals transmitted at regular intervals
by the vehicles they can be monitored
on a TV screen by the dispatcher.

Aithough computer-controlied
location is not new in principle, until
recently it was thought to be imprac-
ticable for urban areas because build-
ings impede the straight line propa-
gation of radio waves. Siemens has
now demonstrated that urban appli-
cation is feasible. The computer was
programmed to evaluate the signals
resulting from radio waves rebound-
ing from buildings. As this is carried
out in fractions of a second, the
position of each car at any given mo-
ment is established by the “differ-
ences in propagation time’’ of the indi-
vidual signals and the results are
flashed on to a data display unit.

This new system eliminates delays
inherent in radio communication

where headquarters contact cars indivi-
dually one after the other and the
dispatcher gradually charts a unified
view of their positions, resulting in

loss of valuable time before they are
directed to the scene of action. It has
similar application for fire departments,
emergency repair and maintenance
services and ambulances.

USE IN SURFACE AND
SUBSURFACE NAVIGATION

Omega is the only navigation method that is as
well-suited for submarines as for aircraft or sur-
face vessels. Its low frequencies penetrate sea-
water to appreciable depths. They also travel
through sea ice. Thus a completely submerged
submarine can be guided by Omega through any
seas. including those that lie beneath the frozen
polar regions. Only reception is required, so the
submarine user does not reveal his position.

These illustrations are from the brochure
distributed by the US Navy OMEGA Project
Office. The brochure is titled "OMEGA"’ —
a Worldwide General Purpose Navigational
System for Air, Surface and Subsurface.

A WORLDWIDE GENERAL-PURPOSE
NAVIGATION SYSTEM FOR AIR. SURFACE AND SUBSURFACE

ST., SYDNEY P.O. BOX 39,
HAYMARKET  2000.
2115077. 2115077
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UNDERWATER DATA

This underwater data centre — pro-
duced by GEC-Marconi — accepts
inputs from almost any oceanographic
instruments and records time-corre-
lated data in computer retrieval form
on magnetic tape.

The unit can for example take read-
ings from up to ten current sensor
units and will operate for over 1,000
hours from its self-contained batteries.
Six hundred feet of seven track tape
may be loaded into the unit, and
sampling and integration periods are
available from fractions of seconds to
over two hours.

Usually located on the sea bed to
avoid surface weather conditions, the
unit with its associated electronics and
battery power source can be readily
housed in a standard oceanographic
sphere, 24 inches in diameter,

SONY IN CHINA

The Communist Chinese Govern-
ment has invited engineers from
Japan’s Sony Corporation to visit
China to discuss the Trinitron Colour
TV system.

CAR DISTANCE WARNING

In the USA, the Radio Corporation of
America have demonstrated a radar
system that tells a driver if he is too
close to the car ahead.

Unlike most previous designs of this
sort the RCA device uses a passive
reflector on the rear of the preceeding
vehicle. The reflector contains two
arrays each of 128 dipoles. The car
behind transmits a vertically polarized
9GH?z signal and this is received by the
array and — after passing through a
passive non-linear device — is frequency
doubled and retransmitted back to the

car behind (this time horizontally
polarized.

A small computer in the transmitter/
receiver then measures the distance to
the car ahead, relates this to vehicle
speed, and if the distance is too close
for safety at that speed, sounds a
warning. {presumably the system is
disabled when overtaking).

Selling cost is said to be about $10 for

for the reflectors and $80 to $100 for
the transmitter/receiver,

The manufacturers do of course
appreciate that as reflectors would
have to fitted to all vehicles the system
is not really viable unless it is made
obligatory by legal sanction.

BIG BROTHER’S LOCATOR

A new personnel location system
known as "“Trakatron’’ model 2002
{not 1984) has been released by
Recognition Devices Inc of New York.

The system enables individuals to be
located anywhere throughout a
building instantly, without requiring
their consciousness or involvement,
The locating device uses ultrasonics to
track the whereabouts of any person,
indicating within one second the
telephone extension and room number
where he can be reached. The system
can cope with up to 4096 individuals.

The Trakator operator console is
normally located on the telephonist or
receptionist’s desk. Each room to be
monitored is fitted with a room sensor
and each person is provided with a pen
sized transponder.

In use, the operator selects the code
number assigned to each person by
means of a touchtone keyboard, there-
by transmitting a coded ultra-sonic
tone by means of every room sensor
in the premises. |f the individual being
sought is anywhere within the building,
his pen transponder will receive the
coded signal and respond with an ultra-
sonic signal back to the room sensor.

Since the signal code is selective, no
other person’s transponder will be
triggered. The control console there-
fore displays the number of the room
where the response was generated,
together with the nearest telephone
extension number.

A second control system known as
"Penlock’’ may be used with the pen

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1972

ELECTRONICS P/L

Manufacture — Sales — Service

392 Centre Road, Bentleigh, Vic.,
3204. Tel.: 97 4832 A.H. 97 5539

NOW AVAILABLE —
TRANSISTORISED

ULTRA-VIOLET

BATTERY PORTABLE
LIGHT

Can be used for Prospecting, Mineral
Identification, Fluorescent Research,
Secret Messages, Plans, Party Fun,
etc.

COMPLETE WITH BATTERIES
$39.00

NOW AVAILABLE IN
INEXPENSIVE KIT

FORM
METAL DETECTOR/
TREASURE FINDER

Printed board, 5 transistors, all
electronic components, With battery
Special introductory Price

$19.00

COMPONENT BARGAINS

Mono 3 speaker selector $2.70
X-over with tweeter pot . $2.70
Headphone adaptors . $2.75
Footswitches . $2.85

We carry a range of Multimeters,
Panel Meters and Test instruments,
Also available now Temperature
Probe to plug in to any multimeter
High sensitivity Thermistor Sensing
Element range from — 60°F to
4000F. Model TP1, Price $16.00. P/P

20c
FIBRE OPTICS

360ft. 10 mil plastic fibre 6t lengths ., $5.37
96ft. 20 mil plastic fibre 6ft lengths .. $5.37
36ft. 30 mil plastic fibre 6ft lengths . . $5.75
36ft. 45 mil plastic fibre 6t lengths . . $8.27
6ft. jacketed fibre 19 x 17 mil fibres . $4.67
6ft. jacketed fibre 37 x 17 mil fibres .$4.87
4 channel light head 6-12v AC/OC ... $3.35
2 bulbs 3 watts {low heat) .....

Eyelet assortment for fibre endings . . ..
Adhesive end-treat compound

Fibre Optic Manual .

3ft. jacketed fibre 7 x 17

This is a special introductory

Fibre Optic Kit offer normal value
$14.52 Super Special at only




SPECIAL

R.F. POWER TRANSISTORS
BLY 89

25 watts out at 175 MHz 13.6v supply
Balanced Emitter. $9.00 ea. P/P 20c
2N3927 15 watts 175 MH2 $4.00 ea.
P/P 20c. 2N3866 1.2 watts 175 MHz
$1.50 ea. P/P 10c

CAPACITORS
ELECTROLYTIC

1000 uF 100 volit $1 ea P/P 25¢c
40,000 uF 10 volt $2.00 ea P/P 25¢
35,000 uF 15 volt . .$2.00 ea P/P 25¢

POWER TRANSISTORS

2N3055 . $2.00 ea. P/P 20c
AD140 . $1.00 ea. P/P 20c.

INTEGRATED CIRCUITS

SN7490N Decade Counter .. $2.35 ea.
SN7441N Decoder Driver .. $2.75 ea
SN7475N Quad Latch . $2.45 ea
SN7400N Quad 2 Input . $1.00ea
SN7401N Triple 3 Input $1.00ea
SN7472 JK Flip Flop $1.85 ea
SN7473 Dual JK Fiip Flop . $2.45 ea
LM709 OP Amp . $1.50 ea
LM304 Neg Regulator $4 .90
LM305 Positive Regulator $3.80

Postage on 1/C’s 10c ea

TIL 209 LIGHT
EMITTING DIODES
$1.50 ea. P/P 10c.

LM 380 2 WATT
AUDIO I/C

12-18 voit Rail. High input impedance
voltage gain so output has short circuit
current limiting and thermal overload
current himiting for safe operation
Output 8 ohms. Priced at only $2.83
ea. P/P 20c

TRANSISTOR DC-DC
CONVERTOR

TRANSFORMERS

12 volts input, 320

output, $3.00 ea. P/P 20c
TRANSFORMERS

240 voit Primary — 25 wvoit CT
Secondary 1 amp — $2.50. P/P 25¢

WAYNE
COMMUNICATION
ELECTRONICS

757 GLENFERRIE RD..
HAWTHORN 3122.
PHONE 81 2818

volts 150Ma

_news
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transponder system for ‘high security’
operations such as electronic door
access. |

Presumably the next stage will be
surgically to implant the transponders
in one's head.

IRH/THORN AGREEMENT l
|

IRH Industries Limited has concluded
an agreement to take over the opera-
tions of Thorn M.I. Australia Pty.
Limited with respect to variable speed
motor drives and related control equip- l
ment.

The newly acquired Thorn M.1.
activities will be integrated into the
operation of the Equipment Division
of IRH Industries, which already
manufactures a wide range of equip-
ment and control systems for industry,
complementary to that now being
introduced.

In addition to the Thorn M.I.
arrangement, IRH Industries Limited
has reached agreement with Thorn
Automation Limited of the U.K.
to represent and manufacture under
licence in Australasia the entire range
of products and systems which Thorn
Automation offers for industrial
equipment and process control require-
ments.

NORTHERN AUSTRALIA SURVEY

The first commercial SLAR survey
of Australia has been completed by a
high-flying Caravelle jet airliner.

Owned by Litton Industries, the
twin-engine Caravelle performed the
assignment this week on behalf of the
Department of National Development
in remote territory between Mt. Isa
and Cloncurry.

Carrying advanced electronic mapping
equipment, the aircraft silently char-
tered 2,000 sq. miles of N-W Queensland
by the Side-Looking-Airborne-Radar
method — otherwise known as “SLAR"

SLAR is an extremely accurate
method of mapping the earth in which
the photo image is produced through
high frequency radar waves rather than
conventional camerawork.

The SLAR equipment mapped the
Queensland outback in a 22-mile wide
path on either side of the plane, at
speeds of up to 500 m.p.h.

In this way, a huge amount of terri-
tory that would take weeks to record
by normal aerial camera methods, was
covered in a couple of days.

Originally developed in the U.S. for

military applications in the late 1950’s,
the SLAR system is able to function
regardless of whether the earth is
hidden from the air by clouds, storms
or darkness. Further, from an altitude
of 40,000 feet, the SLAR signals are
able to pick up details of objects on
the ground a few feet in size and
discriminate between features less

than 50ft. apart.

A spokesman for Litton's Aero Ser-
vice Company said that the results of
the SLAR survey would enable the
Department of National Development
to evaluate the new method of high
speed mapping. |t was possible that
the SLAR technique had particular
application to New Guinea and other
jungle covered areas of the South
Pacific, the spokesman added. It was
also equally applicable to vast ice
covered areas of Antarctica.

Resembling a flying computer
station, the Caravelle cabin is packed
with electronic recorders, monitors
and meters togetner with a doppler
radar profiler and aerial cameras.
Extremely accurate automatic navi-
gation is achieved by using a Litton
LTN-51 inertial navigation system —
the same equipment as employed by the
the Concorde SST.

DRAFT STANDARD FOR
LOUDSPEAKERS

The Standards Association is seeking
comment on a draft Australian stand-
ard for sound system loudspeakers,
issued for public review as DR 72079.

The draft prescribes and defines the
characteristics of loudspeakers, drivers
and systems which must be specified
in order to adequately describe
electro-acoustic performance and
specifies relevant measuring methods.

This draft is technically compatible
with the recommendations of Publi-
cation 268-5 issued by the Internation-
al Electrotechnical Commission (IEC).
Grateful acknowledgement is given
for the assistance received from this
source. '

The draft forms Part 5 of a compre-
hensive set of proposed standards on
sound system equipment.

Copies of DR 72079 may be obtained,
without charge, from the various
offices of the Standards Association
of Australia in all capital cities and
Newcastle.

Comment on the provisions of the
draft is invited from persons or organi-
zations experienced in the manufac-
turing, use and testing of sound system
equipment, and should reach the head
office of the Association, 80 Arthur
Street, North Sydney, N.S.W., 2060,
or any branch office, not later than 31
August 1972.
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“Sizzling!
the only word
to describe
the extraordinary
performance of
the new Wharfedale
“Denton’’ and
“Linton”’ compact
speaker
systems.

DENTON 2.

Size: 14” x 93" x 8%”./Fre-
quency response: 60-16,000 Hz.
= 3 dB./Power rating: 20 watts
DIN./Speaker complement: 8"
bass speaker, 2” tweeter./Cross-
over frequency: 1,400 Hz./Finish:
Oilled teak or polished wainut.

LINTON 2.

Size: 19” x 10”7 x 9%2"./Fre-
quency response: 55-17,000 Hz.
=+ 3 dB./Power rating: 20 watts
DIN./Speaker complement: 8”
bass, 2" tweeter./Crossover fre-
quency: 1,200 Hz./Finish: Oiled
teak or polished walnut.

LINTON 3.

Size: 19” x 10”7 x 9%2"./Fre-
quency response: 55-17,000 Hz.
= 3 dB./Power rating: 25 watts
DIN./Speaker complement: 8”
bass, 4” mid-range, 2” tweeter./
Crossover frequencies: 1,100
and 4,000 Hz./Finish: Oiled teak
or polished wainut.

DENTON 3.

Size: 14”7 x 93" x 8%"./Fre-
quency response:. 65-17,000 Hz.
* 3 dB./Power rating: 25 watts
DIN./Speaker complement: 8"
bass, 4” mid-range, 2" tweeter./
Crossover frequencies: 1,100 and
4,000 Hz./Finish: Oiled teak or
polished walnut.

4 FINEST BRITISH
A\ DESIGN.

WHARFEDALE A s 4FS

Come and hear the difference Wharfedale experience makes. Call at your nearest franchised Simon
Gray dealer — ask for a no-obligation demonstration. Imagine how well they'l sound at home
then find out how little they cost!

Australian National Distributors:

o
SB @@WEQ%EGC&Z, N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel, 63 8101 * Telex: 31904 Q'fand: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422
sydgﬂ Ofgcffﬂ 53 Vic'“;ii ‘I"i'd ‘iriésw;ﬂd.k"f-g’iT§|~|4g;g§; Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel,
Adelaide Office: 301 South Terrace, Adelaide, S.A. Tel. 23 6219 W.A.: Athol M. Hill Pty. Ltd., 1000 Hay Street, Perth. Tel. 21 7861

INTERSTATE REPRESENTATIVES:
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IN BRAIN X-RAY

Computerized brain X-ray machine is major advance in diagnostic

radiography.

CONVENTIONAL radiograph
Ashows the varying densities of

body tissues interposed between
the X-ray source and a sensitized
photographic plate. Dense areas then
absorb the most radiation — and vice
versa. A major limitation of this
technique is that a feature has to be
comparatively thick or dense to
register on a photograph at all,

A chart of the absorption
coefficients of the body’s constituents
is shown in Fig. 1. Taking the
absorption coefficient of water as the
base (zero) between fat (-10%), and
tissue (+8%), it can be seen that there
is only 18% variation in absorption. It
will also be seen that all tissue {(muscle
etc.) falls within the narrow band of
only 4% or so overall variation,

This narrow separation of absorption
coefficients is the major stumbling
block in the use of conventional
radiographic techniques.

A further difficulty is the confusion
of information caused by the
superimposition of three-dimensional
information on a two-dimensional
photograph. In fact studies of
conventional X-ray techniques have
shown that only one-hundredth part
of the information potentially
available from the radiation of X-rays
is actually realised on the
photographic record.

These problems are compounded in
brain examinations for the brain’s
constituents are composed of soft
tissue which is effectively masked by
the shield of bone from which the
skull is formed. Variations in bone
thickness — and the consequent effect
on X-ray absorption — completely
obliterate tissue details.

COMPUTER TECHNIQUES

In 1969, the Central Research
Laboratories of EMI (UK) supported

ABOVE: Mr Godfrey Flounsfield of EMI’s
Central Research Laboratories developed
the ariginal technique and led the team
that deseloped the final machine,
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BREAKTHROUGH
IN
BRAIN X-RAY

by the British Department of Health
and Social Security (based at St.
George’s Hospital, Wimbledon) began
investigations  into  the use of
computers in an attempt to overcome
the inefficiency of conventional X-ray
techniques.

It was soon realised that the
technique was capable of recovering
large amounts of data that would have
otherwise been discarded. Following
satisfactory initial valuation, a clinical
version of a computer X-ray machine
was developed for diagnosing,
investigating and precisely locating the
presence of cerebral disorders and
diseases such as tumours, cysts,
haemorrhages, lesions, atrophy etc.

The equipment takes X-ray pictures
of a three-dimensional body as a series
of slices. The X-ray scanning unit —
rotates around the patients head,
taking 56,000 readings from a narrow
beam of X-rays passing through the
head and examining two adjacent
tomographic slices of the brain, each
approximately 1 cm thick, in one four
minute scan.

These readings are then aigitized and
fed to a computer which, by solving
28,000 simultaneous equations on the
readings for each slice, calculates the
absorption coefficients of the material
in the slice to a very high order of
accuracy. A picture is then built up as
a 25,600 point {160 x 160) matrix in
which each point represents a 1’2mm
square area in the slice.

For general clinical work, where less
comprehensive data has proven to be
adequate, a resolution of 6,400 points
{80 x 80 picture matrix) is used. In
this lower resolution picture each

Viewing unit. Results may be examined directly or photographed using the inbuilt Polaroid
Land camera.

point covers a 3mm square area.

A viewing unit allows the operator to
vary the black and white levels to
cover a small range anywhere in the
picture and to expand the range of
numbers between ‘black and white’ to
cover the full range of tones seen on
the display. This ‘window width’
control indicates the numbers
obtained on the final print-out and
allows specific levels of absorption
coefficients to be emphasized
selectively so that minute variations in
absorption may be studied in detail.

Normal visual display of results is by
pictures on a cathode ray tube for
direct examination and for recording
on Polaroid film. Computer print-outs
of absorption coefficients are also
available. These provide detailed
information on the atomic number
and tissue density at each matrix point

500 vlo
Bone i
1201 MATERIAL ABSORPTION CHART ] < 1
= nor /| Cakeiticatien |
w [ 28 ~
gL 00F +100% — 30 1500
Z 90r Congealed
& 80 Blood +400
x 70F  Mochne ' 20 t
e 60O  Accuracy | White matter [ 18 7\ ++300
& 50 \.\\.‘ i
N 40 Grey matter L 12 \\ o200
b= \
z O Tone Ra \ b
= J A on P-cu?rg: A \
2 20] Blood 6 — \, 4100
frd | WHITE o .
) a%‘ot—n{ s —— = | ——8% \\‘“s
8 o S BLACK - 2] Water [e] -%0
-10 v % Fat -50 -4
8 -20[ \ .00
'y -30 \ WATER TISSUE FAT BONE i
4 Varigtionhs of
Q "Ot tissue within l-200
@ -50 this percentage t
K3 '°°|' r*300
-0t L
-9 t-400
- 9 +
AR -100 -Aie -500 —— ---500

Fig. 1. Absorbtion coefficients of the body ‘s constituents.
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thus providing an additional aid to
diagnosis.

Variations in absorption coefficients
of soft tissue, too small to be detected
precisely until now, are easily
indicated and quantified. From the
patient’'s point of view the new
technique has a lot to offer for the
existing alternatives — such as
angiography,  ventriculography, or
radio-active isotope scanning require
the patient to be anaesthetised or to
have an injection of radio-active
material.

FAST AND ACCURATE

The new technique is both fast and
accurate. It gives the diagnostician
accurate information on the nature
and location of diseased or damaged

tissue, revealing features quite
impossible to discriminate by
conventional X-ray techniques.

Patients can be screened at the rate of
four an hour and do not require any of
the medical preparations demanded by
other methods. The system is ideal for
use with out-patients and as a first-line
diagnostic tool on suspect cases
without making demands on hospital
beds or skilled medical staff. It
requires only a single operator with
little or no medical knowledge.

The technique also eliminates the
major physical and psychological
discomforts which have been
unavoidable with most other methods.
The radiation dose received by the
patient is no greater than that for a
conventional X-ray picture.

The price of the present units will
range from $100,000 to $200,000 —
depending on the degree of
sophistication required. Ten units are
currently being assembled at EMI’s
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laboratories and firm orders have been
received for at least two of these. A
world market of two or three hundred
machines is forecast.

The computer used in the prototype
was =MI's own model ICL 1905,
However the intention is to sell the
unit complete with its own
mini-computer — possibly a PDP 12 or
equivalent 24k store machine.

With growing experience in this new
techn que, a marked reduction is
forecast in the need to resort to the
more expensive, unwieldy and
complex methods which also involve
fer greater discomfort to patients. In
the short evaluation period in direct
clinical use, it has already opened up
vital new possibilities in medical
research — and without doubt the
experience gained with this new
technique will be utilised in many
other applications in science and
medicine. [ J

200. 2A
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Here are two pictures showing disorders
revealed in detail by the new technique.
Above. Astrocytoma Il cystic left front
lobe. Below. Cranio pharyngioma.

In addition to the pictures produced on the cathode ray tube viewing unit, the results of (he
X-ray scans may be printed out by computer. This numerical print-out shows the absorption

coefficients of the material at each point, providing detailed information on the atomic
number and density of the tissue at each picture matrix point.

EXISTING METHODS

ANGIOGRAPHY

Requires patient to be
anaesthetised, contrast-media
injected into the arteries of the
neck, and X-ray photos taken of
the head. Abnormalities in
vascular pattetn are interpreted
for causative lesions. Attendance
of highly skilled staff needed.
Process most uncomfortable to
patient; hospitalization required
before and after; accompanied
by a certain morbidity.

VENTRICULOGRAPHY
(Pneumography of
“Air-Study”)

Requires patient to be
anaesthetised, air (or gas)
injected into the central
ventricular system by lumbar
puncture or via burr-hole in
skull-bone, and positioning the
head to make the injected air
occupy vaious parts of the
vascular system to study contour
anatomy or structure
displacement. Lengthy
procedure with risk of serious
complications, always
accompanied by some
morbidity. Demands skilled
medical attendance.

RACIO-ACTIVE ISOTOPE
BRAIN-SCAN

Requires injection of patient
with a small amount of

radio-active material which will
accumulate in abnormal tissue
areas (tumour, abscess,
haematoma, etc.) or certain
chemicals for selective
absorption by certain types of
tumours.

Mechanical * scanning with a
collimated detecting device takes
25 minutes, the result piotted on
a photographic plate;
alternatively a gamma camera
ca® be used. Limited to (though
very good for) areas served by
blog#l. Little discomfort to
patient but process is slow and
risks due to radio-active
accumulation in the body not
fully determined.

CONVENTIONAL X-RAYS

Insufficient sensitivity to
discriminate between tissues of
slightly differing densities. (As
shown in the chart the
absorption  coefficient range
between fat and tissue is only
18% wide, and the range for all
types of soft tissues is a mere 4%
wide.) Also confusion caused by
presenting three-dimensional
information on a
two-dimensional photo, the
dense bone-tissues and variations
in skuli-bone thickness
obliterating soft-tissue details.
Hence the realisation of only
about 1% of data potentially
available from the photo record.

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1972




IS THE

CONCORDE?

In this article, Louis Challis describes the latest methods
of evaluating aircraft noise and details the results of his
noise survey undertaken on the recent Concorde’s

Far Eastern tour,

by, the more prosperous that a
country becomes, the greater the
incidence of noise producing devices
and the greater the stress for that
minority of the population most
adversely affected by these devices.

Of the noise producers, possibly the
most objectionable is the modern jet
aircraft, and the people who suffer the

| F our present experience is any to go

greatest annoyance are those living
adjacent to airports.
The problem of airport noise

presents aviation authorites with one
of the greatest technical headaches of
this decade, for whilst it is possible to
produce quieter subsonic jets, the rate
at which aircraft movements are
growing, together with the probable
introduction of supersonic transports,
creates an almost insurmountable
problem

Complaints of annoyance from
aircraft are dependent on two factors;
these are:

a. the peak level of aircraft noise

b. the number of aircraft movements
taking place on a short term or long
term basis.

These two factors are particularly
interesting as, apart from aircraft such
as the Concorde, the noise power per
pound of thrust for most newly
developed jet engines is being reduced
at a very satisfactory rate. Thus, the
first of the factors is being tackled on
a rational and scientific basis.

The number of aircraft using most
modern large airports is increasing at a
rate that (typically) doubles the
number of movements every seven
years. Surprisingly, this is about the
same rate of increase as motor vehicles
registered in this country and the
result ts the same in both cases;
saturation limiting the capacity of
both forms of transport. Whilst the
road authorities may find this problem
a limitation, the airport authorities
have to some extent been presented
with a solution — in the form of larger
aircraft carrying more and more
people. Thus, whilst the total number
of aircraft movements double every
seven years, the number of passengers
carried doubles in a far shorter period
of time, typically four yours.

Until 1970 it was a safe bet that each
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Fig. 1. Curves for determining noisiness of
bands of sound used in Kryter's method of
calculating perceived loudness.
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Fig. 2. International standard
A,B, and C weighting curves
for sound level meters. Also 50l
shown is the recently accepted
D weighting curve for moni-
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toring jet aircraft noise.

STATISTICAL ANALYSIS SYSTEM FOR MEASUREMENT CF AIRCRAFT
PERCEIVED NOISE LEVEL

Impulse precigion
Sound l.evel Meter
Type 2204

new aircraft was noisier than the last
and that each new aircraft introduced
resulted in the replacement of an
aircraft which was generally smaller,
and invariably much quieter. The
Boeing 747 B was the first aircraft to
reverse the trend and, although its
noise level is far from satisfactory it
does represent a turning point in the
technological quest for quieter
aircraft.

THE MEASUREMENT OF NOISE

Because the human ear responds to
noise in a non-linear manner, the units
used for measuring noise are also
non-linear. Thus, the unit of the
decibel is used for sound measurement
and it is defined as —

Sound Pressure Level in decibels = 20

log1o Bo)
where P is the root-mean-squared
pressure, and Po is the reference

Level
Recorder
Type 23055

Statistical
Distribution
Analyser
Type 4420

Fig. 3.

pressure of 0.0002 microbars (or
dynes) per square centimeter.

This is a physical measure of sound
intensity. It follows the ear response
(roughly) in being logarithmic, but
fails to allow for variation in response
with pitch.

There have been many systems
proposed for the measurement of
noise, including the simple A, B, and C
Scale weightings, and the more
complex Phons and Sones. Most of
these systems are intended to correct
for the subjective human response to
pitch. But, because of the unusual
characteristics of aircraft noise, only
one has gained a reasonable degree of
acceptance for the measurement of
aircraft noise, and that is the
""Perceived Noise Level’

Within the last decade the perceived
noise level abbreviated to NBdB has
largely replaced the physical decibel as
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MISTOGRAM OF PNLT VALUESes

Fig. 4 Aircraft certification requires compu-
tation of effective perceived noise level
{ENPL). Computation of tone-corrected
noise levels (PNLT) every 0.5 second is part
of this procedure. A Hewlett Packard audio
data processor computes PNL T and stores
the latest 120 values until the maximum
PNLT occurs as the aircraft flies over the
test point. The system then computes the
EPNL using the PLNT values inside the white
area.

After computing the EPNL is printed out
and also PNL T values or a PNLT histogram
like the one shown here.

a measure of the subjective "‘noisiness’
of aircraft and certain other noises. It
has arisen as the outgrowth of a large
number of listening tests, especially
fly-over tests, conducted in the United
States of America.

The research which led to the
development of the Perceived Noise
Level scale was initated by the Port of
New York Authority. The Authority
concluded that jet aircraft could
operate at Kennedy Airport and they
set a limit of 112 PNdB for take-off
noise at communities under the
take-off path. (Heathrow Airport has
set a limit of 110 PNdB).

Stevens and Rosenplinth, the two
acousticians primarily involved in this
work, developed a set of curves called
“NOY  Curves” “(Fig.1)  which
presented intensity against frequency
used to determine the annoyance of
the noise rather than its loudness. This

X+X STCONDS



HOW NOISY
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CONCORDE?

is particularly important as annoyance
and loudness are not synonomous.

The specification has been defined
and redefined as more data has
accumulated. The result is a weighted
average over a spectrum such that the
PNdB rating of a complex sound
should approximate the decibel rating
of a 1000Hz (1000 cycles/second)
octave band of noise that sounds
equally noisy.

The simplest method available for
the measurement of Perceived Noise
decibels is to use a sound level meter
fitted with a “'D’* weighting network.
{See Fig. 2). This “D” network has
been specifically designated as the
curve to be used for the measurement
of aircraft noise and is the inverse of
the “40 — Noy contour”. To obtain
the approximate noise level in
Perceived Noise Decibels the D scale
reading is increased by 7 decibels, i.e.

LPN = LD max t 7
The advantage of this form of
measurement is that a rapid
determination of the approximate
Perceived Noise Level can be made
with relatively simple instrumentation
without recourse to the complex
calculations which have been a feature
of such measurements in the past.

More important, the approximately
perceived noise level can be
continually monitored and recorded
by existing equipment for more
detailed analysis.

Whilst this form of measurement is
not as accurate nor as desirable as the
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more complex automatic perceived
noise analysers which have recently

been developed in Germany, this
approach provides a practical method
of evaluating the long term statistical
perceived noise level.

EFFECTIVE PERCEIVED NOISE
LEVEL

The first problem  with a
measurement of the type performed
by the above technique — or any other
which only takes into account the
peak level of noise — is that it ignores
the vital factor of the time duration of
the noise exposure. {More specifically,
the instantaneous sound pressure level
in each of 24 one-third octave bands
of the noise is required for each one
half second increment of time during
the aircraft fly over). Hence the
Effective Perceived Noise Level scale
which takes noise duration into
account.

The calculation procedure which
utilizes physical measurements of
noise to derive the EPNL evaluation
measure of subjective response consists
of the following five steps:

a. The 24 one-third octave bands of
sound pressure level are converted to
perceived noisiness by means of a noy
table. The noy values are combined
and then converted to instantaneous
perceived noise levels, PNL(k).

b. A tone correction factor, C(k), is
calculated for each spectrum to
account for the subjective response to
the presence of spectral irregularities.

SPADE
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A cross section of engine nacelle of Concorde.

22

ENCINE

c. The Tone correction factor is
added to the perceived noise level to
obtain tone corrected perceived noise
levels, PNLT(k), at each one-half
second increment of time,

PNLT(k) = PNL(k) + C(k)

The instantaneous values of tone
corrected perceived noise level are
derived and the maximum value,
PNLTM, is determined.

d. A duration correction factor, D, is
computed by integration under the
curve of tone corrected perceived
noise level versus time.

e. Effective perceived noise level,
EPNL, is determined by the algebraic
sum of the maximum tone corrected
perceived noise level and the duration
correction factor,

EPNL = PNLTM+D
The subsequent data required for this
is even more compiex than indicated
here and even the NOY curves are
relatively complex. Whilst some
excellent work has been carried out all
over the world using equipment
systems similar to that shown in Fig. 3
and derivations based on the same
approach, it has been clear that
systems of the type installed originally
in Stuttgardt by Hewlett Packard
GMBH {and recently in Sydney), offer
much more flexibility and
instantaneous processing directly into
Effective Perceived Noise Decibels.

The Hewlett Packard System uses a
series of terminals at remote locations
which are connected back to a central
computer controlled processing unit
by means of data lines or,
alternatively, from mobile units using
tape recorders. (Each land line is
frequency equalized over the range 50
Hz to 12 kHz)

The heart of the system is the
Hewlett Packard Model 2114A digital
computer together with the Model
8054A Real Time spectrum analyser,
which provides the 24 one-third octave
band filters between 50 Hz and 10
kHz.

The computer is capable of being
programmed to provide a read out
(Fig. 4), or of converting the data into
other internationally accepted Aircraft
Noise Rating systems.

ASSESSMENT  OF
NOISE DISTURBANCE

In order to give a numerical value to
the degree of annoyance caused to the
community by aircraft, many
researchers have put forward equations
for determining the degree of
annoyance. An equation which gives
an annoyance index for aircraft noise
will include terms involving some or all
of the following quantities:-

a. The relative effect of a loud noise
occasionally compared with a quieter
noise over a long period.

AIRCRAFT
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Bruel & Kisor

747 CONCORDE
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Fig. 6. PNd8 curves for 747 and Concorde fly-overs. Chart speed 3mm/sec. Maximum levels 747 122PNdB Concorde 132 PNd8.

b. The number of
movements in a given period.

c. A lower tolerance to noise
occuring during the night, compared
with during the day.

NOISE AND NUMBER INDEX

This index is historically important
since it is one of the earliest attempts
to derive an annoyance index for
aircraft noise and has subsequently
gained wide acceptance. The concept
of a Noise and Number Index, N.N.I.,
resulted from the work carried out by
the famous Wilson Committee in
England which correlated
measurements at Heathrow Airport
with a social survey on the reactions of
the population to noise. Two of the
several conclusions that were drawn
are as follows:-

Firstly, the survey gave a scale by
which the degree of annoyance caused
by aircraft noise could be assessed.
This was of fundamental importance
because it meant that numerical
investigations could be made of the
relationships between annoyance and
other measurable factors, notably the
physical characteristics of the noise.
Second, the survey provided a
tentative basis for establishing a
combined ‘‘nofse and number index’’
defining the total noise exposure
which caused annoyance. The Wilson
Committee concluded from the data
that, in causing annoyance, a four fold
increase in the number of aircraft
heard was very approximately
equivalent to a rise in average peak
‘noise level of 9 PNdB.

The resulting equation is:-

N.N.I = Le +15 |Og1o N — 80
where L is obtained from equation 3
with g equal to 6, L equal to the peak
noise level in PNdB, and N, the total
number of aircraft movements in the
given period.

aircraft

The Concorde engine.

NOISE EXPOSURE FORECAST

The U.S. Federal Aviation
Administration recently proposed the
use of Noise exposure Forecasts
(N.E.F.) as a method of rating aircraft
annoyance. This system is similar in
many ways to the Noise and Number
Index. The major difference is that the
N.E.F. is based upon the use of
Effective Perceived Noise Level rather
Perceived Noise Level. The Effective
Perceived WNoise Level takes into
account the duration of the noise and
represents the most accurate method
of determining the subjective effect of
aircraft noise currently available, and
the Noise Exposure Forecast appears
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to give the most accurate assessment
of the annoyance caused to individuals
by aircraft fly-overs. Whilst such
assessments are of untold value for
planning of new airports, the primary
problems facing the airlines and civil
aviation authorities of the world are
those at existing airports, and this is
where the Concorde’s problem arises;
for here is the first large aircraft which
may change the current trend to bigger
and quieter a.rcraft.

You might well ask at this juncture
why should some aircraft by very
much noisier or quieter than other
aircraft. The reasons are associated
with the main noise sources of an
aircraft. See summary next page.
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HOW NOISY
IS THE
CONCORDE?

Source of Noise

1. Jet Noise

The turbulence aft of the jet nozzle Interaction of

turbulence and shocks in jet.

2. Axial-flow compressor Turbulence or unsteady flow passing over blades
Boundary-layer pressure Fluctuations on blades. Wake
of compressor blades.

3. Turbine Noise

Turbulence and fluctuating flow over turbine blades.

Turbulence separated flows, and unsteady flow over

vanes.

»

Propellers

Rotation effect of blades

(thickness of blades).

Rotation effect of blades passing with lift and torque

forces.

The initial problem is associated with
the velocity of the jet exhaust for, as
has been shown by Lighthill in 1952,
the acoustic power P varies as
p2 Dz Vn
p is the jet density
D is the exhaust diameter
V is the exhaust velocity
n is a factor varying
between 5 and 9
Whilst the noise increases by a power
of velocity raised to the 5th power or
greater, thrust is directly proportional
to the velocity raised to the 2nd
power.

The earliest jet engines also produced
very high levels of inlet compressor
noise, particularly during landing, but
this could be adequately controlled by
simple redesign of the compressor
stages.

Now the jet engines proposed for the
seventies produce larger jet exhaust
areas, together with lower exhaust
velocities and very high levels of
by-pass flow which effectively shield
the high velocity mixing region around
the jet exhaust. As will be readily
realised, techniques such as these are
not technically capable of being
utilized in an aircraft which is
intended to travel at Mach 2.2. The
manufacturers have, therefore,
developed a whole new range of engine
silencing techniques that are intended
to reduce the noise level of supersonic
aircraft to that produced by normal
aircraft.

where
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THE CONCORDE

Visually the Concorde is a beautiful
combination of grace and symmetry.
However this does not impress
conservationists, who dislike it because
it brings problems of sonic boom and
higher noise levels into the residential
domain. When the Concorde
prototype 002 came to Sydney in
mid-June we took the opportunity,
which was relatively unique and
unlikely to be repeated for some years,
of measuring its noise.

These measurements, unlike the
previous surveys which we have
conducted, were aimed at determining
the Effective Perceived Noise level,
rather than PNdB alone. Our original
surveys used the system shown in Fig.
3, whilst this survey used a large

number of precision sound level
meters, Kudelski Nagra tape recorders
and acoustical calibrators for
accurately recording the calibration
level on the tape.

The technique utilized was, firstly to
record the calibration level from a
‘pistonphone’ which produces a
precise acoustical level corresponding
to 124 decibels on the tape recorder,
with the sound level meter set to 124
decibels and the level control of the
tape recorder locked, so as to produce
a modulation level corresponding to
—10VU. Then, if the sound to be
measured is substantially louder or
quieter, the attenuation of the sound
level meter can be adjusted up or
down by the desired number of steps
of 10 decibels and the equivalent level
of the calibration signal is similarly
(automatically) adjusted up or down
with reference to the recorded noise
signal.

The equipment that we used to
analyse the noise of the Concorde is
shown in Fig. 5. It consisted of a
Measuring Amplifier, (Bruel and Kjaer
type 2607) a one-third Octave Band
Filter set (Brue! and Kjaer type 1614)
and a High Speed Level Recordei
(Bruel and Kjaer type 23058).

Each fly over was analysed into a
series of sequential one-third octave
band components on the level
recorder, between 50 Hz and 12 kHz.
These were then digitised and fed into
a computer, which was
pre-programmed to compute out the
value of the EPNdB.

The measurements were taken at the
internationally accepted positions — of
1 mile and 2 miles from the point of
touch down under the glide path — at
0.35 nautical miles on both sides of
the centre line of the runway for side
line - noise, and (in our case
unsuccessfully) 3% miles from start of
roll on the extended centre line of the
runway.

Some of the resuits do not agree with
the previously published data which
has been disseminated in the press.

{Continued on page 94)

Fig. 7. Concorde 002: Approach Noise at 2 miles.
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PREENTING...

A TRUE QUADRIPHONIC SYSTEM COMPLETE IN
MAGNIFICENT MATCHED TEAK OR WALNUT CABINETS
COMPRISING OF DUAL GERMAN TURNTABLE, SHURE
MAGNETIC CARTRIDGE ONKYO Y3A AMP (REVIEWED
JUNE EA) COMPLETE WITH SOUND FIELD COMPOSER PLUS
DANISH PEERLESS 12" 3-WAY SPEAKER SYSTEM.

Ring for after hours
appointments

MIRANDA Hi-FI

Shop 67, Top Level,
MIRANDA FAIR, N.S.W.

WE STOCK ALL BRANDS
525 6745
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SHURE M91ED
CARTRIDGE

Detail changes improve the performance of this excellent h.gh-trackability cartridge.

electronics .
TODAY

INTERNATIONAL

product test
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HURE have an excellent and

fong-standing reputation for

building top quality pick-up
cartridges, tone arms and
microphones. The company’s top
cartridge, the V15 Mk Il has been in
production for several vyears, and
because of its excellent performance,
will probably be made for many years
to come.

Apart from the V15 Mk.Il, the
company have produced a wide range
of medium priced cartridges. First of
these was the M44 series and whilst
this series has been surpassed by many
others in the Shure range, very many
M44 cartridges are providing good
service today.

Latest cartridges in the Shure range
are the 70 series and the higher
performance (and price} 90 series. Of
the 90 series the MO1ED is the latest
to be released, and is the subject of
this review.

The MI1ED is an improved version
of the M91E cartridge released
approximately a year ago, and the
changes in the physical construction of
the cartridge are relatively minor.
Shure have changed from the ‘quick
fitting” mounting bracket back to their
original combination mounting and
integral cartridge body. This, we feel,
is a worthwhile change since the
mounting bracket supplied with the
M9Y1E was a simple pressed metal
bracket with elongated holes, into
which the cartridge body was fitted.
The major problem with this mounting
was that very short screws were
needed and these could not always be
obtained. Also the actual bearing
surface of the screw or nut was only
over half the available area. This

required that the screws be very tight
to ensure that the cartridge was
positively held in position.

Apart from the changes in
mechanical construction, the
remaining improvements are difficult
to quantify, because most Shure
cartridges already offer a genuine 20
Hz to 20 kHz frequency response to
within two or three decibels together
with channel separation better than 20
dB over most of the audio frequency
range. There are few areas left for
improvement excepting the related
ones of effective stylus mass, tracking
weight and trackability.

TRACKABILITY

It is a combination of the effective
mass and tracking weight that governs
the upper limit of the groove
modulation which a stylus will follow.
When the effective stylus mass
multiplied by the acceleration level of
the record groove becomes comparable
with the tracking weight, tracking
errors become apparent and distortion
of the electrical output and the record
groove results.

Theoretically, it is simple to measure
the effective stylus mass using a force
transducer and an accelerometer to
measure the applied force and the
resultant motion. This is a very
common technique used for measuring
this parameter. In practice however
such a measurement becomes very
difficult indeed for the forces and
masses related to a record stylus are
minute compared with the forces and
masses related to the transducers.

The situation is like trying to
measure the voltage across a charged
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100 pF capacitor with a standard
voltmeter — in that the energy
required to obtain a meter reading is
many times greater than the energy
that one is attempting to measure.

But whilst in the case of the
capacitor voltage measurement,
electrometer voltmeters are available
which impose practically zero loading,
there is no equivalent instrumentation
available that may be used to measure
the effective mass of a stylus.

Another and at first sight more
practical approach, is to measure the
effect of the stylus mass, by using a
test record with a range of frequencies
recorded at various velocities, and then
to measure the resultant distortion.
But there are problems related to this
too. The most serfous is that there are
no commercially available test records
with trackability grooves of really
accurately known velocities. Even if
there were, they would be practically
unusable after a few playings for as
soon as a stylus loses ‘tracking’ its
resultant movement in the record
groove causes considerable damage.

This forces a reviewer of pick-up
cartridges to using commercially
available records which, by their
nature, only allow the crudest of
measurements to be performed on one
of the most important parameters on
pick-up cartridges. This is a fact that is
glossed over by most equipment
reviewers — even ourselves on
occasions. The problem is even more
serious in the case of a review such as
this, where the main claim to

improved performance is in
trackability.
Because of the problem involved in
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'SHURE M91ED
CARTRIDGE

measuring trackability to fine degrees
of accuracy we decided that the best
way to appraise the new Shure

cartridge was to listen to a number of
recorded passages known to be
‘difficult’.

The range of recording covered bass
drums, pianos, Moog synthesizers,
female vocalists (where the 'sibilance’

is so difficult to reproduce without
distortion), and many more.

In all cases the performance was
excellent, and no mistracking could be
detected. lrrespective of the material
that we tried, the cartridge appeared
to perform faultlessly.

The measured performance of the
cartridge was equally as good. Using
our latest automated Bruel and Kjaer

MEASURED PERFORMANCE OF SHURE M91ED CARTRIDGE

Frequency Response
Channel Separation at 1kHz
Channel Difference at 1kHz

Output Sensitivity
(at 1kHz — re bem/sec)

Cartridge Impedance
Cartridge Weight

Price

20Hz to 20kHz + 1dB

measuring equipment we found the
frequency response to be within +0
and —2 dB from 20Hz to 20kHz. The
channel separation was also very good
being better than —25 dB between
50Hz and 8kHz.

Of the trackability tests that we
conducted, the most pleasing result
was the ability of the cartridge to
faithfully track modulation levels in
excess of 10 cm per second (at
frequencies above 15kHz) at one gram
tracking weight. This performance is

27dB

Less than %.dB

4.6mV nearly as good as the Shure V-15 Mark
Il improved cartridge and is indicative
of what the M91ED cartridge has to

offer.

47k$2

The Shure M91ED is an excellent
cartridge, well worth the consideration
5.8 grams of those who are looking for a
cartridge in the $50.00 price bracket.
$50 It exceeds the manufacturer’s

specifications and outperforms other
cartridges which we have tested in the

same price range. L4
If you are thinking about buying a tape punch, then ask yourself these ten questions. . . .then compare !
—— - - - . — . —
FACIT|BRAND FACIT'BRAND
| 4070 X 4070 X
— — — |
1 Does it operate at all speeds up to 75 characters per YES 6. Does it automatically indicate tape supply and tape YES
second asynchronousty? | 1 running low?
P—— . e i — I
/2. Does it have built-in supply and take-up facilities of | . f >
| compact design? YES | 7. Are versions available for TTS tape? YES
— g W e T S
‘3. Does it have a low noise level? 0 dB when idling? YES G :)sm:mi:,e!,o" versionjiotiowipowericonsumption YES
1 Af == — — L
4. Does it feature integral control circuitry, which ' .+ ]
l gua(rante’es troublefree connections to different| YES 9. Does it feature automatic dc checking? YES
systems?
{ ) A .
) e tacili : ’IO. Is a choice offered between stand mounting and
| 5 ggin&::nocr;? components facilitate service and| ygg et (D ety 9 YES
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Please send me more

[ about your FACIT 4070 tape punch
detailed information

O about all your peripherat data equipment
[OPiease get in touch with me

Name

Address . . .

EAI-ELECTRONIC ASSOCIATES PTY. LTO.

48 ATCHISON STREET, ST. LEONARDS, NSW 2065 AUSTRALIA
TEL. 439 7522 ¢ CABLE PACEAUS @ TELEX 21130

225 Park Street, South Meibourne, Victoria
3205 Australia e Telephone 69-6108 e Telex
21130 e Cables ‘‘Paceaus’ Sydney
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ow to see with your ears

Before you say it's not possible—itry this.

Seat yourself somewhere near a pair of Sonab
omnidirectional stereo speakers. Playing the Stravin-
sky Firebird.

Close your eyes.

Then listen.

And there. right behind vour closed eyelids, you'll
be able to see.

I'he entire orchestra. Every instrument just where
it should be. Spread in front of you in an arc.

Then try the same experiment with a pair of front
facing speakers.

What you see will be rather different.

Instead of an orchestra you'll see two front speak-
ers aiming solid wedges of sound at you.

And that’s all.

Why the difference?
I'he Sonab ommidirectional  system reproduces
sound exactly as it was originally produced.

Using the acoustics of the room. Using the walls.
ceiling, floor as reflecting surfaces.

It seems so simple. But it took twelve years of
university research and several world patents 1o get

the Sonab syvstem right.

Don’t take our word for it.

I'ry the experiment.

And see with your ears for yourself.

Write or phone us—and we’ll send you the Sonab

literature—and the name of your nearest stockist,

\””"t\
)

Sonab

Sonab of Sweden Pty. Ltd.. 114 Walker Street. North Sydney, N.S.W. 2060. Telephone: 929 4288 /4554.
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Sophisticated laser technique is

non=contact
velocity
measurement

used to solve difficult measurement problems.

ESPITE dramatic advances in
Dmeasurement techniques in the

past decade, it is only quite
recently that a method has been
devised for non-contact velocity
measurement of gas flow, and other
‘non-cooperative materials.

This problem has been overcome by
a sophisticated laser doppler technique
developed in the UK by Dr Bohdan
Watrasiewicz and Dr Michael Rudd.

Dr Watrasiewicz graduated in
physics, obtained his M.Sc. on
semiconductor technology and his
Ph.D. at the Applied Optics Section of
Imperial College. During his
subsequent time at the British Aircraft
Corporation, in Bristol, he became
involved in optical and acoustic
holography, laser interferometry,
infrared, albedo and solar sensors, and
imagining in partially coherent
illumination.

In 1967 Dr Michael Rudd, then a
Ph.D. research student from the
Cavendish Laboratories at Cambridge,
joined the team headed by Bohdan to
develop a non-contacting measurement
technique for studying flow velocities
in fluid dynamics research. Within 18
months a laboratory prototype had
been developed and Michael Rudd
returned to Cambridge to continue his
main research interest.

The potential of the method' was
realised at the time for many other
uses could be made of the same basic
instrument. However, BAC could not
see a way to finance the market
development and Dr Watrasiewicz
joined Cambridge Consultants Ltd (a
year ago) to nurse the prototype
through its development stage.

The move was a logical one for
Cambridge Consultants have been
developing skills and experience in
sophisticated electronic technigues for
several years.

30

BLACK BOXES

To the wuser, the laser doppler
velocimeter consists of two black
boxes (in both senses of the word)
each having a lens as the only external
feature. Coupled to both is an
electronic unit displaying velocity in a
digital readout form.

From the larger optical unit, (Fig. 1)
radiates two pencil-size laser beams
that cross in front of the unit. In use
the second, smaller unit is placed to
see the intersection spot either as a
reflection from a surface or as
transmission through a fluid or
transparent solid.

Setting up time is therefore minimal
and special skills are not required.
Once installed the instrument will

Fig. 1

measure over a dynamic velocity range
from 100um/sec to 100m/sec using
several  preselected settings. The
near-future aim is to be able to handle
Mach 1 velocities (about 300m/sec)
For the instrument to operate, the
surface or fluid needs some scattering
particles — but not many. The natural
flaws in ordinary glass, or the dust
specks on a mirror create enough
signal for the system to measure
velocity. It is this aspect that requires
a complex electronic system, for the
signal to noise ratio is extremely low.

Another feature of the system is its
pinpoint resolution. It measures the
average velocity of only 10-3mm3 of
volume. For this reason alone it is of
great value in fluid velocity profile and
turbulence measurements.
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The apparent simplicity is just a
feature of good ergonomic design, for
the inside operation is, in fact, a battle
to extract high quality data from a
rarely existing and noisy signal.

HOW IT WORKS

To explain the operation let us first
consider the optical principles
involved. The optical layout is shown
in Fig. 2.; some sections have been
exaggerated in size for the sake of
clarity.

A medium price, unstabilised, laser
acts as a high brightness source of
light. (The technique will work in
principle, with any intense light
source). The output beam is folded to
pass through the special dual-prism.
This acts as a beam splitter providing
two parallel, spatially coherent beams.
These two beams are focussed to cross
at the point of interest. As the two
optical path lengths are identical and
the beams coherent, an interference
pattern is produced in the spot — as a
series of light-dark rings similar to
those produced by a pinhole which is
illuminated by light. As the circle of
intersection is fractional millimetres in
diameter, only a few fringes are
produced.

The photo detector picks up the
scattered and unscattered light from
direct transmission or reflection. If the
surface or fluid is moving the total
light received by the detector, due to
the doppler effect, has a frequency

component dependent upon a
magnitude of the velocity. When
measuring by reflection from an

opaque surface the angle of incidence
of the detector is unimportant. For
transmission use the reading is in fact
the sine of the velocity so correction is
needed unless the detector views at
close to 90°.

THE ELECTRONIC CIRCUITRY

The signal from the photo-detector is
now electronically processed to
provide a measurement of velocity.

The received signal consists of short
bursts, or wave pockets (as shown in
Fig. 3). Each burst contains the
doppler frequency of interest. They
occur randomly with time and their
length may vary from one to fifty
cycles. These factors are determined
by the scattering properties of the
surface or fluid.

The task of the electronic unit is to
measure the frequency of the cycles to
a precision of better than 0.1%. To
obtain such precision it is necessary to
measure and average the period times
for those cycles (many are not
complete or sufficiently noise-free to
be used) over a period of time.

A schematic diagram of the system
electronics is shown in Fig. 4. The

basic essentials are cross-hatched and
will be described first.

The first process — after initial
preamplification at the photo-detector
— s an automatic gain control
bandpass filter and amplifier. Their
function to reject the lower
frequencies provided by the envelope
of the bursts. Due to limitations
elsewhere in the system this unit is
mode-switchable to cover a series of
20:1 velocity ranges that cope with all
speeds of interest.

The phase splitter provides a second
signal which is 900 phase shifted from
that of interest. This is a requirement
of the heterodyne filter following.

In order to improve the signal noise

band-width of the signal used for
counting. However the frequency can
range widely due to variation in
velocity. A band pass filter with a
fixed centre-frequency would thus
have to be quite broad and therefore
ineffective. For this reason the system
has an automatic process that tracks a
narrow bandwidth fifter over the range
selected. This concept is shown in Fig.
5.

The heterodyne box provides a dc

tracking signal that controls the
frequency output of the voltage
controlled oscillator (VCO). It s

unusual in that it provides only the
wanted signal, there being no
extraneous frequency sum-component
that needs filtering, as is usual in most
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tracking filters. By this approach the
quality of the doppler frequency
bursts are improved enormously.

The next stage is to square up the
bursts and count the periods.
However, as the bursts are short and
may have incomplete start and finishes
of cycles it is easy to see that a
timer-counter will read falsely so the
end effects are liable to provide errors
of one part in 25. For this reason
Cambridge Consuitants have devised
an adaptive gate unit which applies a
test to see if a complete cycle has
occurred. If it has the value is used. As
some bursts may be only 3-4 cycles in
duration a criteria of calculation for
greater than 2 is used.

Figure 6 shows a burst. At (a) the
up-crossing of the trigger, the level is
tested. |f it occurrs the next zero
crossing is recorded. The time is stored
and it another half-cycle occurs at the
end of the burst the two are utilized.
This technique uses as much of the
inherent signal information as is
possible to enhance the precision
period measurement of short bursts.

The counter also, is a little different
from normal practice. If the gate of a
frequency counter were actuated for a
given interval in this system it would

TEST LEVEL

only indicate the total numix )1
burst cycles in that line, not the pernod
of the cycles. For this reason a
pseudo-time scale is used in which the
counter is controlled so as to be gated

open for a given total period,
(operated by the squared cycles)
rather than a continuously opened
gate. Once the time period has
expired, the count is displayed — giving
the integrated period or average
frequency which is a measure of
velocity. Up to 90% of bursts may be
rejected as unsatisfactory in which
case the actual duration to make, say,
a one second integration will be
approximately 10 seconds.

The VCO output is made available.
This is a reasonable, but not highly
accurate, measure of average velocity
for the oscillator tracks the doppler
frequency. Also available in the
commercial unit is an analogue
velocity output for chart reading. The
one common feature in all velocity
measurement applications for the unit
is the doppler frequency. Different
cases however, need velocity shown
various units, so plug in boards are
used to set up the output display as
needed.

Although involved, the actual

circuitry uses only a few
printed-circuit boards and the entire
electronics are housed in a standard 19
inch instrument case. Once designed
and proven, the cost could reduce as
demand grows for much of this unit is
common to many other areas of
measurement, for examptle in doppler
sonar and structural resonance testing.

So far, orders include a unit for the
British lron and Steel Research
Association (BISRA) who assisted
financially in the development of the
electronics. They are to use the unit to
measure the air-flow in the exhaust of
a steel furnace in order to be able to
compute the mass flow rate of waste
products as a continuous process.

Another unit is to be used to
measure the velocity of fine nylon
fibre as it is drawn. This method lends
itself because of the high accuracy and
the small non-contact probing volume.
The work will assist a better
understanding of the drawing process.

Salford University have a unit for
research into fluid dynamics of the air
velocity around nozzles.

Other potential uses are to monitor
water-flow over a range from a drop to
thousands of gallons per minute, to
measure velocity of ‘‘uncooperative”
surfaces such as hot steel and plastics.
1t has also been suggested that this
may be the answer to berthing
supertankers and as a speedometer in,
high-speed marine work. At a cost of
£4760 this is value for money if
non-contact, high precision, pinpoint
velocity measurements are needed. @

T LI TR G S T A R T

TRANSDUCERS IN MEASUREMENT
AND CONTROL

Part 5 of this continuing series will be
published in our September issue.
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forget our rave reviews and
our research and sit in judgement
on two fascinating experiments....

™~

Take your most exacting records to your nearest Bose dealer and . . .

other speakers, regardless of their size or 2 feet clearance) any other speaker using

price, And make an A-B listening test with woofers, tweeters and crossovers and perform

your records. the A-B listening test. (Don't ask the price of
the 501 before the test).

1 Place the BOSE 901's directly on top of any 2 Place the BOSE 501's beside (with at least

Then just enjoy your records. When you finish you will know why we get much more
satisfaction from our work than could ever be derived from profits alone.

We enjoy telling you about our continuing research in sound reproduction and the
rave reviews of our products, but the research and the reviews are of only academic
interest unless the speakers really are audibly superior. YOU are the ultimate judge,
for you are the one who lives with the sound you choose.

....unless they're audibly superior
to you, it's all academic

BOSE 901
$785

Recommended retall price
per pair.
including equaliser,

®
You can hear the difference MHSE

Australian Distributors

WEDDERSPOON

. ’ ) Yo s ; BOSE 501
W. C. WEDDERSPOON PTY. LTD. $518
Showroom Recommended retall price
193 Clarence Street, Sydney. 29 6681 (X (e

Bose systems may be purchased from the following Australlan dealers:
NSW: Sydney Hi-Fi Centre ACT: Homecrafts WA: Leslie Leonard VIC: Douglas Trading TAS: P, & M. Distributors QLD: Stereo Supplies, SA: Sound Spectrum

83 York Street Petrie Street London Court 191 Bourke Street 87 Brisbane Street 100 Turbot Street 33 Regents Arcade
Sydney. 2000 Canberra. 2600 Perth. €000 Melb. 3000 Launceston. 7250 Brisbane 4000 Adelaide. 5000
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THE NOVIK
LOUDSPEAKER

Australian-made speaker enclosure uses

8|eCtr0nics South American drive units.
TODAY

INTERNATIONAL

N many Latin American countries,
secondary industries are making
significant contributions to
increasing gross national products. In
fact many have great difficulty in
keeping pace with the demand.

Hence it did not come as a very big
surprise to discover that a factory in
San Paulo in Brazil is currently
manufacturing a range of high-fidelity
speaker drive units.

These drive units are used in the new
range of Novik speakers currently
being manufactured in Australia.

The Novik enclosures are extremely
well made and bear a strong physical
resemblance to the AR4X enclosure —
but that is where the resemblance
ends.

Our customary practice is to look at
the construction of equipment before
we start to take any electrical
measurements. In this instance it was
not easy, for the grille was more
solidly attached than any previous
grille that we have encountered. A
further complication was that the
grille is recessed.

Having finally removed the grille we
were surprised to find three little
aluminium angle brackets lying at the
bottom of the enclosure, together with
the sheared off heads of three screws.
Apparently these brackets were meant
to be holding the woofer in place.

However despite the failure of the
screws — probably caused by initial
overtightening — the woofer was more
than adequately retained by a sealant
used on the rear face of the speaker
mounting frame. (The manufacturers
tell us that they have recently
modified the mounting arrangements.)

DRIVE UNITS

The drive units consist of a 10"
diameter woofer, a 5" mid-range unit
and a 2" cone tweeter.

The woofer has a flexible cloth
surround, locating the  flimsiest
speaker diaphragm that we can ever
recall seeing. This diaphragm is not
very effective and has a tendency to
‘break-up’ on high level signals — as
shown in the distortion tests. The five
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MEASURED PERFORMANCE OF THE
NOVIK LOUDSPEAKER — SERIAL NO.
100006.
Frequency Response

50Hz to 15kHz +6dB
Total Harmonic Distortion

100Hz 1kHz 6.3kHz

1 watt input 4% 0.5% 0.5%

5 watts input 6% 1% 1%
Electro-Acoustic Efficiency

0.4%
Cross-over Frequencies

900Hz

8kHz (refer graph)

Woofer Resonance

In Free Air 43Hz

In Enclosure 68Hz
Measured Impedance

100Hz 1kHz

902 112
Enclosure Volume

1.5 cubic feet
Dimensions

14" wide x 12" deep x 23%" high
Weight

2951b. ©
Price

Suggested retail price $129 each

quite
good

unit s
provides

inch  mid-range
conventional  and
mid-range presence.

The two inch cone tweeter is of a
type that is prone to high
directionality at frequencies above 8
kHz. It is not typical of the current
state of the art.

During our preliminary evaluation,
the amplifier that we were using
became unstable, and at one stage
appeared to burst into oscillation. The
reason was not at first apparent until
we measured the speaker’s impedance
characteristics — and found that the

Briel & Kjoer 5 Potentiometer Range:
O

50__dB Rectitier:

5” mid-range unit was open circuit.
The second speaker enclosure that we
tested was satisfactory in this respect.

Having sorted out this problem we
then measured the frequency response
of the Novik speaker — with rather
surprising results.

Firstly the change in output leve! at
250 Hz is unusual, and secondly, the
high frequency directivity was more
pronounced than in any other
enclosure that we have seen for many
years. Overall, the frequency response
is reasonable but a little boomy

_RMS.

Lower Lim. Freq.:

Hz Wr. Speed:

because of a resonant peak at 70 Hz
and a drop off in response between 80

Hz and 200 Hz. Impedance
characteristics were generally quite
good.

The distortion tests were very

interesting. There was a high level of
distortion from the woofer, yet a low
level of distortion from the mid-range
and tweeter units.

The cross-over network consists of a
large air-cored inductor and a series of
1uF block encapsulated foil capacitors
glued together to provide the 6uF

315

mm/sec. Paper Speed: 3 mm/sec.
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THE NOVIK
LOUDSPEAKER

capacitor connects the mid-range
speaker to the tweeter. The tweeter
output is adjustable by a four-position
switch located on a terminal panel at
the rear of the enclosure. The four
positions are marked ‘out’, -3, 0 and
+3 and switch a number of resistors in
parallel or series with the tweeter to
provide boost or cut. In the ‘out’
position the tweeter is switched out of
circuit.

Cross-over frequencies are nominally
stated to be at 1300Hz and 8kHz.
However the the first crossover
actually occurs at 900Hz. An
interference notch at 1600Hz is not
audible on programme material. It is
caused by the 5’ mid-range speaker
being out of phase with the woofer at

that frequency.

%" veneered particle board. The
internal base is solidly glued into the
box and internal damping is provided
by a number of 6 by 4” blocks of
low density fibreglass. A pair of
banana plug sockets are located on a
recessed panel at the rear of the
enclosure.

As with the cross-over network, the
enclosure has been designed in
Australia and both are extremely well
made.

SUBJECTIVE IMPRESSIONS

On actual listening tests the Novik
was rather disappointing, as the
colouration at the low frequency end
of the audio spectrum was audible; in
fact on some programme material it
was quite pronounced.

The mid-range performance was good
and the tweeter was quite acceptable
provided that one was directly facing
the enclosure. But if one moved to one

high frequency content was very
noticeable in an acoustically dead
room. In a live room the performance
was more acceptable but not totally
satisfactory.

Novik speakers are guaranteed for
five years against faulty workmanship
and components. However the unit
must be returned — at the purchaser’s
expense — to the manufacturers, for
their assessment and repairs at their
discretion. The unit will be repaired
and returned free of charge if they
validate the claim.

Basically it must be said that the
performance of the woofer fitted to
these enclosures is not comparable
with that provided by the mid-range
and tweeter units, and in an era when
most manufacturers are able to offer
excellent performance at the lower
frequencies it is apparent that Novik
will have to put a lot more effort into
the design of the woofer before Henry

The enclosure is constructed from side of the median plane the loss of Kloss loses any sleep. ®
Briiel & Kjaer Potentiometer Range: .SQ dB Rectfier: _RMS  Lower Lim. Freq.: 20 Hz Wr. Speed: 315 mm/sec. Paper Speed. 3 _mm/sec.
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PRACTICAL
GUIDE TO

TEMPERATUR
ONTROL

ccurate, repeatable temperature

measurement and control is an

essential requirement in many
aspects of science and industry.

Many scientific experiments depend
upon the maintenance of a stable
temperature — often, as with
pathological specimens, over long
periods of time.

Even the cheapest usable laboratory
ovens and water baths must therefore
be capable of maintaining
temperatures that are constant to
within at least 10C — in fact many will
better this by a factor of at least two.

In the development of colour films
on an industrial scale, large quantities
of water must be held to close
temperature limits, even in industries
such as chicken hatching, large
volumes of air must be maintained to
astonishingly tight specifications.

THERMOSTATIC CONTROL

To various extents, all solids expand
when heat is applied to them. Thus,
when a metal rod is heated along its
length, each unit of its length will
become longer. This increase in length
(per degree of temperature rise) is
called the coefficient of linear
expansion and has different values for
different materials.

Table I shows the coefficient of
expansion for various materials. The
Table also shows the coefficient of

Temperature controlled
systems are used
throughout science and
industry — in this series
of articles Collyn Rivers
explains how they
work.

volumetric expansion — which is
roughly equivalent to three times the
coefficient of linear expansion.

From Table Il it can readily be seen
that the volumetric expansion of
mercury is over six times that of glass,
and that the linear expansion of
copper is considerably greater than
that of say, invar, (invar is an alloy
containing 36 percent nickel and 64
percent steel).

It is this difference between
expansion rates that is exploited in
devices such as thermometers and
thermostats.

The simplest form of thermostat
consists of a bimetal strip — usually

TABLE |
SCALE MELTING|BOILING | SYMBOL
POINT POINT

Celsius (Centigrade) 0 100 C
Fahrenheit 32 212 F
Reaumur 0 80 R
Absolute Celsius 273 373 K
Absolute Fahrenheit 492 672 -
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PART 1

invar and brass. As temperature rises,
the brass expands more than the invar
thus causing the strip to bend. This
movement is used to open and close a
pair of electrical contacts which in
turn make and break the electrical
energy supplied to the heating (or
cooling load. (Fig. |).

The thermostat is located within the
area to be controlled — for example, in
a laboratory water bath the thermostat
will be immersed in the bottom of the
bath.

A thermostat of any type is simply
an ‘on/off’ device: it is either open or
closed. This effect is shown
diagrammatically in Fig. 2. Here the
upper line represents the thermostat
movement whilst the lower line shows
the current flow through the heating
element which is controlled by the
thermostat. At the lowest temperature
the bimetal strip is straight and the
contacts are closed — hence current
flows through the heating element and
temperature begins to rise (T1). For a
time, temperature rises and as it does
so the bimetal strip begins to bend. At
a certain temperature — determined by
the characteristics of the bimetal strip

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1972
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Fig. 1. Basic thermostat: when heated, brass
{shaded) portion expands more than invar
thus causing strip to bend and contact to
open.

(o

and the spacing of the electrical
contacts — the bimetal strip bends
sufficiently to open the contacts (T2)
and the heating stops.

Thus the thermostat oscillates
between maximum  temperature
{contacts open) and minimum

temperature (contacts closed). This
variation is known as the ‘differential’
of the thermostat, and in top quality
units may be as little as %°C.

It should however be clearly
understood that the temperature
differential described above is that
achieved once the heated system has
reached a state of equilibrium. During
the initial process of coming up to the
desired temperature, the system may
well ‘overshoot’ by quite a substantial
amount. This action may then be

followed by several swings of
temperature  —  diminishing in
amplitude — above and below the

required set point.

The amount of initial overshoot is a
function of the design of the complete
heating system — including the
electrical size of heating elements,
time taken for the thermostat to
respond to temperature change etc. It
may be reduced by careful design but
can rarely be eliminated conpletely.
Hence on/off control systems must
only be used where these initial
characteristics can be tolerated.

A further article in this series will
describe various types of proportional
controllers — which do not exhibit this
overshoot characteristic.

Precision thermostats, such as those
used for laboratory applications,
whilst  still  exploiting the basic
principle of different coefficients of
linear expansion — do not use bending
bimetal strips. Generally they use long
rods of brass or copper located within
an invar framework. One end of the
rod is rigidly clamped to the invar
frame and the other end is linked to
electrical contacts via a lever
mechanism that magnifies the relative
movement between the two brass rod
and the invar framework.

This type of precision thermostat is
necessarily large and is therefore only

Point

ot

Ty 12)

Fig. 2. Operation of thermostat above and below set point, upper curve shows temperature
of load, lower curve shows heater being turned on and off.

suitable for large ovens and water
baths — or other applications where
space is not at a premium.
Nevertheless they can be very effective
devices indeed and differentials of
0.1% have been achieved.

A major disadvantage of nearly all
electric thermostats is that the
contacts are used to interrupt the
heating load current, which, in large
ovens or water baths may be at least
ten to fifteen amps.

This results in two problems — with a
common cause.

Thermostat contact points open and
close fairly slowly, and because of this
a certain amount of arcing takes place.
Unless the thermostat is very
conservatively rated, the contact
points become burnt and pitted and

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1972

must be replaced at frequent intervals.
Failure to do so may well result in the
points welding together and thus
supplying power continuously to the
heating element. If the element is used
to heat a pathological oven, months of
research can literally be burnt up in
less than half an hour. Many a
thankful of tropical fish has perished
for the same reason.

The second effect of point arcing is
that the heat generated in the arc
disorts or expands some parts of the
thermostat, thus affecting its operating
accuracy.

To overcome these problems, a few
top quality ovens use the thermostat
merely as a switching device to control
a main power contactor.
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THERMOSTAT
POINTS
o—
Fig. 3

This method is
expensive and clumsy.

A far simpler method of overcoming
the problem is to use the thermostat
contacts in the gate circuit of a
suitably rated Triac which in turn
switches the heating load. This
overcomes all the problems in one go
and is both cheap and effective.

The writer of this article has
modified several hundred laboratory
heating systems in this way over the
past eight years — and without
exception none has since required any
further attention to contact points. A
further bonus is that the temperature
regulation of the device is frequently
improved — by as much as 50 to 75
percent.

Figure 3 shows how the modification
is made. If installing this modification.
bear in mind that the Triac assembly
must be mounted in the coolest
possible location and not within the
heated part of the oven!

CONTACT THERMOMETERS

The construction and use of the
mercury-in-glass thermometer  is
familiar to us all. The contact
thermometer is in essence a standard
thermometer of this type but modified
to incorporate electrical contacts.

In its simplest form the contact
thermometer is made to switch at a
specified temperature. A typical
example of this type of thermometer
is shown in Fig. 4. Here, one wire is in
permanent contact with the mercury
pool in the thermometer bulb — a
second wire is attached to the inner
face of the tube and this is contacted
by the mercury at the predetermined
temperature.

An adjustable form of contact
thermometer is shown in Fig. 5. In this
device the leads enter the glass tube via
a plastic cap. A magnet mounted on
this cap is used to rotate an internal
armature; this is attached to a fine
threaded spindle terminating in a
platinum  contact, the operating

effective, but

40

TABLE i}
Coefficients of expansion {per ©C x 106)

SUBSTANCE LINEAR
Aluminium 23

Brass 18.9
Copper 16.8
Glass 8.6
Pyrex glass 3.2
Invar 0.9
Quartz 9.4
Steel 10.7
Tungsten 4.5

VOLUMETRIC

69
56.7
50.4
26.4
9.6
2.7
1.2
321
13.5

Fig. 4. Basic contact thermometer — designed to switch at 40°C. At that temperature,
the expanding mercury touches the second contact point.

temperature of which is read from a
calibrated scale.

Although far more fragile than
electro-mechanical thermostats,
contact thermometers are simple
devices capable of accurate, repeatable
switching for millions of operations.
The switching differential is largely a
function of the range that must be
covered — but accuracies of 0.1% and
better are quite common; and
thermometers with a differential of as
jow as 0.001% (over limited ranges)
can be obtained.

Contact thermometers are less
commonly used than they deserve to
be — probably because they were
developed many years before the
introduction and commercial
acceptance of cheap simple circuitry
that was capable of exploiting their
switching capabilities: for contact
thermometers have what was at one
time a major drawback — that is that
they can only switch very low currents
and voltages. This switching capability
is limited to preferably less than five
to ten volts — the lower the better
within reason — and the current flow
should be less than a few milliamps. If
these limits are exceeded, changes
within the mercury will shorten the
unit's life quite drastically — and apart
from this the heating effect of the

current {(which must inevitably pass
through the mercury cloumn) will
grossly affect the switching accuracy.
Originally, complex valve amplifiers
were used to magnify the low
acceptable switching currents to a level
which could be used to drive a load
contactor — these were clumsy and

expensive — although incredibly
enough, several companies still have
such anachronisms in series
production.

Unlike thermostats in which the
contact points close  as the
temperature falls — and thus reapply
power to the heating load — contact
thermometers switch ‘on’ as the set
point is reached. This is of course an
ideal characteristic for refrigeration
loads but is the opposite to that
normally required for heating loads.

Nevertheless a Triac switching circuit
may be used — switching the Triac
'off as the desired temperature is
achieved. One method of achieving
this is shown in Fig. 6.

In operation, when the contact
thermometer is ‘open’, the capacitor is
charged via the 150k resistor until the
breakover voltage of the trigger diode
if reached — usually around 30 volts —
the diode then breaks down triggering
the triac into conduction.
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Fig. 5. Adjustable contact thermometer. Rotating upper magnet
assembly (in top hat fitting) is used to adjust switching temperatwe

— here set at 359C.

The power loss caused by the minor
phase shift is negligible).

Subsequently, when the contact
thermometer ‘closes’, the capacitor is
prevented from reaching the trigger
diode breakover voltage and the triac
is prevented from conducting.

In practice this circuit works very
well indeed, although it may
occasionally be necessary to select
triacs capable of switching reliably at
low trigger energy levels. The voltage
applied across the contact
thermometer is higher than desirable
but in practice problems are rarely
experienced.

A more elegant (but also more
costly) version of. this circuit is shown
in ‘'Fig. 7. This latter circuit should
preferably be wused in critical
applications. Both switching voltage
and current is much lower than in the
version shown in Fig. 6. In this circuit
the contact thermometer is wired
across the capacitor in a UJT firing
circuit. When the contact thermometer
is ‘closed’, the capacitor is prevented
from reaching the UJT valley point (or
‘firing’) voltage and thus the triac is
not triggered.

This is an excellent circuit for
controlling laboratory water baths and
ovens for applications where the
characteristics inherent in ‘on/off’
control systems are acceptable.

150k TRIAC
0. tRiGGER
CONTACT DIODE
R THERMOMETER
3
Fig. 6
Yet another method — originally designed laboratory water baths and

developed by General Electric in the
USA — uses én SCR connected within
a full-wave bridge. (Fig. 8).

With the contact thermometer
‘open’, the SCR will trigger on each
half cycle and deliver power to the
heater load. When the contact
thermometer ‘closes’, the gate of the
SCR is effectively held at SCR cathode
potential and is therefore prevented
from triggering. Thus power s
removed from the heating load. In this
circuit the maximum current through
the contact thermometer is about 250
uA.

This circuit {Fig. 8), whilst limited to
switching loads of less than 150 watts
or so, is reliable, cheap and simple. It
is an excellent temperature control
system for small fish tanks, or other
similar applications where only low
energy heating elements are used.

As with electro-mechanical
thermostats, contact thermometers are
strictly ‘on/off’ devices, and because
of this the heating element that they
control (and hence the controlled
volume) will continuously cycle above
and below the ‘set point’.

This characteristic in inherent in this
— and othar — types of control
systems, but in a well designed system
the variations may be well within the
permissible limits. In fact using these
techniques the writer has successfully

240V

AC 240 to 12.6V

00000000000

0——@§

ovens with an overall temperature
diffentential of less than 0.1%. One
small water bath was produced with a
differential of less than 0.05%.

The following points should be noted
by experimenters seeking to obtain

optimum accuracy and long term
stability when using contact
thermometers.

a) The exposed glass column may
be at a different temperature from the
bulb. This may cause non-uniformity
in the temperature of the mercury
column. Where possible ensure that
the whole thermometer is at the same
temperature. |f the thermometer is
immersed in liquid, ensure that as
much as the cc column as possible in
immersed. If an immersion level is
specified, ensure that is is maintained.

b) Glass is slightly plastic, and if the
contact thermometer is changed from
a high temperature to a low
temperature there may be errors of up
to 0.50C until the galss returns to its
original dimensions. This may take
several weeks.

c) As the glass ages, there will be a
slight decrease in the volume of the
tulb. This may cause an error of up to
0.2% over a period of five to ten years.

The next article in this series will

describe the operation of thermistors
— and includes a number of practical
circuits. ®

TO CONTACT THERMOMETER
{TWIST LEADS)

Fig. 8
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R9 TO +Vce (28V)
T /T /TN 2.7k
AERIAL ; -
20k 27k
=
|
t
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t |_
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i 0.047uF
L
R5
M C9 ‘i‘é‘k C10 = cn
22uF 100uF 0.047uF
16V 5V T
ov
-l ’ ¢ _ _ ® —)

Fig. 1. Circuit diagram of the radio tuner.

Y- prosEcT 425

In this third installment of the
series, we describe construction
of the radio tuner and give
details of the cabinet woodwork.

HE radio tuner is built around

| the Philips integrated circuit

type TAAB840. This IC incorpor-

ates an RF amplifier, mixer-oscillator,

AGC, detector and audio pre-amplifier,

External components are limited to

the aerial coil, oscillator coil, IF filter,

tuning gang, nine resistors and eleven
capacitors.

The circuit, Fig. 1, is simple to align
and may be used as a separate tuner, if
required, and may operate on a variety
of supply voitages by simply changing
a few resistor values. The gain of the
tuner may also be altered if required
to match the sensitivity of other
amplifiers. The output voltage may be
increased to a maximum of two volts,
or reduced if required, again by
changing a few resistors.

Resistor changes necessary for a
variety of supply voltages are given in
table 1. Ensure that the voltage on
pins 5 and 13 (controlled by resistor
R9) is within the range of 5 to 7 volts.
In addition the voltage at pin 8 should
be within the same limits except for

o

«

3
=
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supply voltages of 6 volts (3.5V at pin
8) and 9 volts (4.5V at pin 8). The
voltage at pin 8 is determined by the
ratio of R3/R4 as follows:
(R3 + R4)

R4

The gain of the tuner may be
changed by altering the values of R3
and R4 by equal amounts. For
example if twice the output is required
the values of R3 and R4 must both be
doubled. The gain may be increased by
up to five times (normally set to
provide 400 mV RMS) providing that
a supply voltage of at least 12 volts is
available.

TUNER CONSTRUCTION

Assemble the components to the PC
board as shown in the component
overlay diagram Fig. 3. Pay particular
attention to the orientation of the IC
and to the polarity of the capacitors.

The shield of the output screened
cable is used as the OV return line for
the tuner, and should be returned to
the preamplifier OV.

TEST ANO ALIGNMENT
OF THE TUNER

Connect the tuner to a power
amplifier and switch on. Check that
5.7 volts with respect to the zero volt

line is present at pins 5 and 8 of the The completed cabinet with all electronics in position.
IC. Stations should be obtainable, but

TO TUNING GANG

SMALL SECTION emmmmmn
LARGE SECTION —

Vping>~14x

TO + Vce (28V)

AERIAL
ON POWER SUPPLY

ETO029

TO PRE-AMP
INPUT (RADIO)

Fig. 3. PC board layout for the tuner (full size)

SHIELD TO oV
ON PRE-AMP

Fig. 2. Tuner component overlay.
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Fig. 4. The fully assembled
cabinet.

PARTS LIST

IC1 integrated circuit type TA840
T aerial coil {Aegis type $201 or similar)
T2 oscillator coil (Aegis type $203 or similar)
IF1 IF filter (Murata type YFL455A)
uning gang MSP type K2X1/39260 or similar

T
R1 resistor  10kohm

5%

R2 2.7kohm **

R3 " 33kohm
R4 N 10kohm
R5 = 1Mohm

"

R6 S 220kohm **

R7 b 27kohm
R8 2 10kohm

R9 i 2.7kohm

(03] capacitor 220pF
Cc2 i 0.047uF
C3 i 0.047uF
C4 v 0.01uF
C5 v 0.047
Cc6 " 0.0047
C7 . 0.22uF
c8 2 0.1uF
c9 <4 25uF
c10 i 100uF
Ci1 7 0.047
PC board type ET029

% watt

NPO disc
disc

100V greencap
disc

disc

100V greencap
100V greencap
6.4V electro
16V electro
disc

TABLE 1
6V WV 12v 15v 18V 24V 3ov 40V 60V
R2 390 820 1.2k 1.8k 2.2k 2.7k 2.7k | *3.9k *5.6k
R4 22k 15k 10k 10k 10k . 10k 10k 10k 10k
R9 56 330 680 1k 1.2k 2k 2.7k *3.9k *5.6k
* 1 watt resistors
- -
— F 1]
1 —_
(o}
1
T
I

— |
! :
| =

Fig. 5a. The side panel.

44

Fig. 8b. Dimensions for fixing
the hinge and rear panel to the

side panel.

may be very weak and out of
alignment with the dial.

A high-impedance voltmeter and a
signal generator will make alignment
considerably easier, but are not strictly
essential. To align the coils with the
above instruments, connect the
voltmeter so that the voltage on pin 4
is monitored (this is the AGC voltage)
and connect the signa! generator to the
aerial input through a small capacitor
(200pF). Set the signal generator to
455kHz and using as low a signal level
as will give a useful reading, adjust the
IF slug for maximum reading on the
voltmeter. Set 600kHz on the signal
generator and adjust the tuner-dial to
the 600kHz position as indicated by
the pointer. Adjust the oscillator coil
slug until a maximum on the voltmeter
is obtained. Now peak the aerial coil
slug for maximum reading.

Now set both signal generator and
the dial to 1500 kHz and adjust the
oscillator trimmer capacitor {on the
smaller section of the tuning gang) and
the aerial coil trimmer capacitor for
maximum reading on the meter.

If a voltmeter is not available then
the audio output may be used as a
level detector. A lower signal level will
be required then when using the
voltmeter, otherwise the AGC will
prevent accurate tuning.

If a signal generator is not available,
radio stations at the low and high ends
may be used as signal sources. If no
voltmetér is available then weak
stations or a short antenna must be
used or again the AGC will prevent
accurate tuning.

Use a station at the low end of the
band to adjust the aerial coil, oscillator
coil and IF coil, and use a station at
the high end of the band to adjust the
trimmer capacitors. As there may be
interaction between adjustments
repeat the procedure several times.

CONSTRUCTING THE CABINET.

The fully assembled cabinet
woodwork is shown in Fig. 4. The
component parts of the cabinet are as
shown in Figs. 5 to 9. It is
recommended that particle board be
used for the sides, back and base. The

{continued on page 47)

Fig. 5c. Details of
front panel and
control panel
support strut
positioning.
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THE PROFESSIONAL AMPLIFIER FOR
PERFECTIONISTS WITH A LIMITED BUDGET

Like all Monarch ampl fiers SA600 gives you savings of
up to $100 over other amplifiers of similar performance.
22 watts per channel of clean undistorted power —
enough power for any speaker system. All silicon tran-
sistor circuitry means low noise. Harmonic distortion of
0.8% for transparent sound. Four slide controls for bass
treble, balance and volume. Main and remote speaker
connections. High and low filter.

See and test the SA300 at your Monarch dealer —
you'll agree, for your dollar, the most flexible compre-
hensive amplifier available.

Guaranteed for Two Years!

MONARCH SA600 $139.00

recommended retail price

Australian Distributors

WEDDERSPOON

w. C. WEDDERSPOON PTY. LTD

Showroom: 193 Clarence Street, Sydney. 29 6681

Available From:

NSW: Sydney Hi-Fi Centre ACT: Homecrafts VIC: Douglas Trading QLL, Tel-Air Electronics WA: Leslie Leonard TAS: P. & M. Distributors SA: Sound Spectrum
83 York Street Petrie Street 191 Bourke Street 187 George Street London Court 87 Brisbane Street 33 Regents Arcade
Sydney. 2000 Canberra 2600 Melb. 3000 Brisbane. 4000 Perth. 6000 Launceston. 7250 Adelaide. 5000
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We expect you to say “prove |t” whenwe

say Neo Hi-Top is the best value battery
onthe Australian market

Extensive testing has proved that the National Neo-Hi Top is streets ahead of alkaline batteries in cost/
performance results.

Early predictions would suggest that the exceptional cost/performance qualities of National Neo-Hi Top
will allow it to completely dominate the Alkaline battery market.

PROOF
Let's take UMI (D size) as an example.

As a basis for performance, we’'ll rate Nationa! Neo-Hi Performance 188 COSt
Top at 100 points. :
Against that Alkaline performs 114 points, only 14%
more.

Now the important econo-
mic factor, COST. W.ith
National Neo-Hi Top again
at 100, we find Alkalines
cost 188. So the Alkaline
costs 88% more for 14%
more life.

Right through the range,
National Neo-Hi Top is |
consistently better value
than Alkaline batteries.
Compare these cost/per-
formance figures.

NATIONAI.

the ones fﬂl’ the mﬂney (3 year shelf life) GUARANTEED ACROSS AUSTRALIA BY Q

NB11

o
ALKALINE NEO ALKALINE




INTEGRATED
AUDIO
SYSTEM-ETI 425

{continued from page 44)

1750 ~ lz

0§

Fig. 6. Control panel support strut.

17575 '

-7/,

f R 175/5 1
e Fig. & Rar panel.
| 175/ |
~ oy S —
AF }
— 150 s
310l
Fig. 7. Front panel.
front, panel support and the two —1{--
braces should be of oregon or similar - 2
timber. B ol 5
All visible parts of the cabinet should = -
be veneered with iron-on-veneer. =
Inside surfaces should be veneered
before assembly.
Butt-joints, glued and nailed are 2 —-I !‘
suitable for all joints except for the Sy '
rear panel which should be dowelled ~

for extra strength.

The motor board, Fig. 10, is also
made of % inch particle board, which
we suggest should be surfaced with
black laminex or similar. Note that the
cutouts for the tuner and power
transformer do not extend through the
laminex. The cutout details shown are
for the Silcron MK3 turntable only,
and will have to be changed if another
turntable is used.

The motor board is supported on
springs to prevent acoustic and
mechanical feedback. To retain the
motor board during transport, wood
screws are inserted through the base
into the legs as shown in Fig. 11.
These screws should be adjusted so
that about 1/8 inch upward movement
is possible.

The method suggested for aligning
the legs and retaining screws is as
follows: Before the laminex is fitted,
nail and glue the legs to the motor

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1972

THIS EDGE IS AT 1
25° TO VERTICAL

=

Call and see the wide range of colours and weaves.
WE HAVE AUSTRALIA'S  (Country and interstate residents—for just 25 cents
| LARGEST RANGE OF — we will send you a sample swatch with prices).

| ACOUSTIC
'SPEAKER

NAME

__ Manutacturer & Wholesaler Enquiries Welcomed.
TRUSCOTT ELECTRONICS PTY.LTD.

I
'GRILLE
gﬁNDMARSH SQUARE ADELAIDEw |

/CLOTH (3!
[  SOUTH AUSTRALIA 5000

|
|
ADDRESS |
|
|
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board, place the motor board in | - "1‘;{_ T Trmeme 4‘*"“

position in the cabinet and drill a small ‘ L T "

hole right through motor board, leg | ¥

and base for each leg. This hole may

then be used as a pilot hole for further [ |

drilling and for fitting the retaining ‘

screws. The motor board may then be |

covered with laminex. |
The lid and hinges are as shown in A
Fig. 13. This is a standard lid, hinge I

assembly as supplied by Bleakley-Gray [

Corporation and should be available

from kit-set suppliers together with

the Silcron turntable and the Sansui

arm. |
Space limitations have prevented us

from supplying details of the tuner
metal-work and the dial mechanism

and these will therefore be described

in the last section of the project which

TF

°
>

&

will be published next month. L
Fig. 10. Motor board.
R S Gy (v A T T e ___—
ERRATA /,/"/ »

In the July issue, details of the ¥
preamplifier board were }
published and all details of the | Pt
printed circuit board as ‘
published are correct. However

Fig. 13. Details of lid and hinges.

e

e

some kit-part suppliers were
inadvertantly  supplied with |
negatives of a prototype board

rather than the correct one. If | :
you have been supplied with one E‘)‘[‘T"
of these boards, it can be used if |

the overlay as shown in Fig. 12

[T == [
4

is followed. The differences ’ S
are:— The juntions of C1, R1 q I

and C10, R17 must be made by ‘

twisting the two pigtails together Fig. 11. Detail of the motor- LL | I

as there are no pads for these board springs and the ~h—

connections on the board. retaining screws. )

Capacitors C16. and C16R

should be conventional \
electrolytics. If the TAG
capacitors as originally specified
are used, the leads will have to
be extended.

Fig. 12. Component overlay
for prototype preamplifier
boards.
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THE NEW ELAG/MIRAGORD G60 & a0H I

THEY ARE BUILT TO LAST

The new MIRACORD 660 and 50H 11 are built the same as yesterday’s Miracords — not just to last but
to satisfy through their lifetime. To be delicately sure footed in the way they treat your records, yet
rugged enough to maintain their delicate precision for years of faithful service, years of value.

But, if you are going to keep a turntable as long as most Miracord owners do, it had better be a turntable
your records will like. That’s why we gave the new models so many new features and refinements.

A new dynamically balanced tone arm, specifically designed to exceed studio specifications. This arm can
track faithfully, at forces down to 1/2 gram. That’s better than most of today’s cartridges can do.

Ultra precision bearing assembly for friction free tracking, rack and pinion counterweight adjustment for
precise arm balancing.

Exclusive single screw overhang adjustmert for the lowest possible tracking distortion.

Manual operation — a stepchild in some automatic turntables — is convenient as automatic operation
The turntable starts when you move the arm zowards the record — no ‘Start or ‘Auto/Manual’ switches
to manipulate.

A cue control that is damped in BOTH directions, floats the stylus safely to the record and lifts it just as
gently. For automatic operation, just the slightest touch to the feather touch, push button, automatically
sets the arm down at the beginning of a record. You don’t even have to adjust the record size control.

We could go on for pages, but you can be sure of one fact —
whichever Miracord you buy (and there are other models to choose
from), you can be sure . ..

THEY ARE BUILT TO LAST

Visit your dealer today, or, write for free brochures from

MAGNA-TECHtronics (Aust.) Pty. Ltd.,
P.0. Box 314, Crows Nest, N.S.W. 2065.

On view Aust. Hi-Fi Audio Show, Room 235, 3rd floor.
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Ancther great idea from [INliEaIsNg

doit yourself and save!

@@a_

HI - FIDELITY
SPEAKER KITS

Used throughout the world in quality scund systems.
SEAS speakers have the smooth response, superb
transient performance, long throw woofers and matched
dispersion characteristics for which they are justly
world-famous.

The new range of SEAS quality acoustic suspension,
neoprene surround speaker kits can be fitted into your
own readily-made enclosures, from 10 litres (1/3 c. ft) to
60 litres (2 c. ft) All kits come with speaker driver units,
correctly tuned cross-overs, complete assembly
instructions, all in shock-abosrbent protective package.

TYPE 10
Two drive units, 6%’ woofer, 1% dome tweeter. Frequency range
in 10 litre cabinet, 45-20,000 Hz Power rating 40 W. $49.50 ea.

TYPE 18
Two drive units. 8% woofer, 1%’ dome tweeter, Frequency range
in 20 litre cabinet, 35-20,000 Hz. Power rating GOW. $44.50 ea.

TYPE 30
Three drive units 10°° woofer, 1% dome tweeter. Frequency range $49.50 ea.
in 30 litre enclosure, 30-20,000 Hz. Power rating 70W.

TYPE 35

Three drive units 2 x 8%’ woofers, 1%’ dome tweeter. Frequency 0 ‘.
range 40 litre enclosure, 30-20,000 Hz. Power rating 120W. $69.50 ea. o
TYPE 60 (Kit illustrated)

Four drive units. 2 x 10 woofers, 4" x 6'° mid-range 1%’ dome 99.5

tweeter, Frequency range in 60 litre cabinet, 25-20,000 Hz. Power S .50 CSIB) Wig

rating 120W, cross over frequency 600 Hz. and 3000 Hz. ; -_.'?::om"
\m‘i',{-'é..“::r

Hear them at specialist Interdyn agents.

NSW: Encel Electronics Pty. Ltd., 260
Elizabeth St., Sydney, Tel 212-7322.
Q’LD: Stereo Supplies, 100 Turbot
St., Brisbane, 5000.

ALSO AVAILABLE IN CABINETS

The same speakers complete in quality Interdyn cabinets,
Suggested retail.

TYPE 10 (cabinet 14" x 8 ' x7") .......... $74.50 ea. S.A.: Challenge Hi-Fi Stereo, 6 Gays
" " " Arcade, Adelaide, 5000.

TYPE 18 17" x 107'% 9" i veans ix senwivns o $6950 ea. TAS: Audio Services, 72 Wilson St.,
e 40 @ Burnie, 7320.

TYPE3020" x 11" x10” . ............... $84.50 ea. VIC: Encel Electronics Pty. Ltd., 431

TYPE 3522 % V2% 9" sicsnicnies vheaais o $99.50 ea. Bridge Road Richmond, 3121. Tel

42-3762.
W.A.: Albert TV and Hi-Fi, 282 Hay
St., Perth, 6000. Tel 2-5993.

TYPEGO 25" x 17" x 11" ... ... ... ..., $149.50 ea.

For information, write to:
SOLE AUSTRALIAN DISTRIBUTORS: International Dynamics (Agencies) Pty. Ltd. PO Box 205, Cheltenham Vic. 3192.

50 ELECTRONICS TODAY INTERNATIONAL — AUGUST 1972



AMATEUR RADIO

OR studying the VHF/UHF
F portion of the radio spectrum, a

VHF/UHF converter must be
very sensitive, have a low noise figure
and by very stable. Any tendency
towards instability or regeneration in
the RF stages will degrade the
performance of the system.

To be able to detect noise radiated
by cosmic sources, the noise figure of
the front end of the receiving system
must be 3dB at worst — preferably
better. System gain should be
sufficient to provide a readily
measurable output at the detector
when the antenna is connected to the
receiver and aimed at a weak noise
source. An overall receiver gain of at
least 60dB should be adequate.

But choosing a low noise valve or
transistor amplifier for the receiver’s
first stage is not necessarily sufficient
to ensure a good noise figure. The
front end noise figure can almost
invariably be improved by adjusting
the tuning and matching of the first
stage.

NOISE GENERATORS

Basically a noise generator is a device
for creating a controllable amount of
RF noise over a wide range of
frequencies. This is generally referred
to as ‘'white noise’.

The simplest type of noise generator
(Fig. 1)} consists of a diode (either
vacuum or solid-state) in series with a
resistor having a resistance equal to the
characteristic impedance of the

transmission line that will be
connected to the radiometer input

Spectacular “‘diamond ring” effect occurring in the last few
seconds before a total eclipse.

RADIO .
ASTRONOMY

FOR

AMATEURS

a series-by Roger Harrison VK2ZTB ex-VK3ZRY

terminals. This resistor in effect is
substituted for the line, and the noise
voltage generated by current flowing
through the diode is thus fed to the
receiver input. The level of current
flowing through the diode determines
the amount of noise that is generated.

The circuit shown in Fig. 1 is very
simple and is adequate for making
front end adjustments or comparisons.
If constructed more or less as shown in
Fig. 1 (b) it will operate satisfactorily
up to a coudle of hundred megahertz.

To use the generator, plug the
chassis-mounted male

(solicd state)

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1972

BATTERY
/ TERMINALS N\

coaxial-connector into the receiver’s
input socket, and with the battery
switched off, measure the noise output
of the receiver using a VTVM, high
impedance voltmeter, or pen recorder.
Make sure that any gain controls (i.e.
RF or AF) are set well within the
range ‘over which the receiver response
is linear. If you are using a receiver
having AGC, make sure that it is
switched off or otherwise disabled.
Fig. 5 shows a block diagram of the
arrangement.

Turn the noise generator on and set
the potentiometer for a large receiver

1000pF |
FEED|
THROUGH

L

Fig. 1. Diode noise generator

SOCKET PIN FROM
9 PIN VALVE SOCKET

‘ cuie CHASSIS MOUNT
HOLDER | co-AX. PLUG

1000pF
FEED |[THROUGH

|

SIl
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RFC
1000pF 0.2 - 0.3 uH
—

o

2N3563
BZYBS* 2N3564

2k (Level)
LOG.
R1 5652
2.2k
33k
1000pF

BC108
B8F180
BFYS0

Fig. 2. Zener Diode
Noise Generator.
Q1 and Q2 are same type.

All capacitors are disc
ceramic.

Fig. 3. Valve diode noise generator.

1k 1k AL

Fig. 4. Vacuum diode current versus noise level
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10 15 20
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noise output, say twice the value just
measured, and note the potentiometer
dial setting. The front-end of the
radiometer, particularly the input
tuning and matching, is then adjusted
such that the same noise increase is
attained with successively lower
amounts of current flowing through
the diode after each adjustment to the
receiver’s circuitry is made. Never
make more than one change at a time.

The noise generator shown in Fig. 2
has the same operational limitations as
for the circuit shown in Fig. 1. It will
operate quite well up to 80MHz as
shown. The upper frequency limit may
be increased to at least 150MHz by
decreasing R1 to 1.8k, using BF180 or
BF Y90 transistors and following good
VHF constructional practices. This
generator is used in the same manner
as that described for the circuit of Fig.
1 above.

Uses of the two noise generators just
described are limited to making
receiver adjustments and for short
term gain calibrations. They cannot be
used for noise figure measurements.
This is a fairly serious limitation as
noise measurements are invaluable for
determining that the receiver s
operating correctly, and for making
direct comparisons between different
pieces of equipment.

The circuit shown in Fig. 3 has none
of these limitations. It operates by
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Halley s comet and the planet Venus

utilizing the ‘shot effect’ caused by
random emissicn of electrons from the
cathode of a vacuum tube diode. This
electron emission is of course the
anode current which flows through the

load resistance. The random
component of this current is the noise
output.

The emission of electrons from the
cathode is temperature dependant and
because of this can be readily
controlled by varying the filament
current. (fig. 4). (Note that the
filament itself is the cathode in noise
diodes of this type).

Vacuum tubes employing pure
tungsten or thoriated-tungsten
filaments should be used in this
application. For example the
transmitting tube type 24G is very
suitable. This tube is occasionally
available from surplus stores.

CONSTRUCTION

The noise generator should be well
shielded and decoupled from the
power supply. Separating the noise

diode (etc) from the power supply is
good practice. Good VHF
construction practices should be
followed to ensure correct operation.
A variable dc source may be used for
the filament supply if one is available.

The coaxial output connector should
match that used on the input of the
receiving system alternatively the
receiver and noise generator may be
coupled together by a very short
length of coaxial cable.

ADJUSTMENTS AND
MEASUREMENT

To measure the noise figure of the
receiver, connect the equipment as

NOISE

shown in Fig. 5 and allow it to warm
up for 20 minutes of so.

With the noise generator switched
off, adjust the gain of the receiving
system or attenuators so that a
suitable indication is obtained on the
chart recorder, (or other level
monitoring equipment). this value
should be noted and regarded as the
reference level.

Now turn on the noise generator,
wait until it warms up, and then adjust
the filament current until the output
power level has doubled. This is an
increase of 41% on an ac voltmeter or
3db on an audio level meter. The value
of diode anode current at this point is

OUTPUT VTVM

ETC.
NOISE FRONT I.F.and
GENERATOR END DETECTOR
METER
Fig. 5. Basic adjustment or calibration setup.
53
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ALEX ENCEL SAYS:

In both Melbourne and Sydney, our
custom stereo systems are finding high
favour with those who want the best
possible reproduction from their
recordings.

For instance, the Interdyn Jason system
at $238. This is a most popular system
incorporating the Interdyn x50
amplifier, recent recipient of a Good
Design Award, and the only Australian
amplifier to receive it. Jason has a
belt-driven turntable of exceptionat
smoothness. The arm features auto
return and switch off at the end of the
record, a magnetic cartridge with
diamond stylus, Interdyn Varby
Speakers. And Jason gives brllliant
performance from such an economically
priced system. Matching record storage
cabinets are available.

* * *

In a slightly higher price bracket we have
Interdyn *’Concept’, a fully Integrated
system for natural music reproduction.
Heart of the system is the Rotel 310
amplifier, the biggest seller in 1t’s class in
Australia: together with the Connoisseur
BD2 turntabte wit speed chan e,
emphatically the ‘‘best of British’
turntables. The arm will accept the
hI?hest quality cartridge, and is fitted
with the famous Grace FBL magnetic
cartrld?e with elliptical diamond stylus,
and drives Celestion Ditton 10 speakes.
These speakers are used as monitors in
broadcasting stations throughout
Australia. Hear Concept and you'll be
astounded that it's only $395.

* * *

And we have the recently formulated
Interdyn Jupiter system, which sells at
$779, and this Is powered by a Lux
503X amplifier, with a Micro MR 311
belt-drive turntable, a pair of Celestion
Ditton 15 speakers, and a Grace F8C
cartridge. A superb system in anybody's
language.

8 Track Blank Stereo Tape for less
than HALF PRICE!

High quality Ampex tape, used by
many world-famous Japanese
manufacturers under their own name.
400 Ft, 80 minutes recording time.
You'd pay over $10. eisewhere.
Buyers acclaim it as the best quality
and best value in Australia.

OUR PRICE $4.50 each, S tapes $20,

10 tapes $35.

TRADE-INS ON ALL SYSTEMS
LET'S KNOW THE MAKE, MODEL,
AGE AND CONDITION OF YOUR

CURRENT SYSTEM.

MAIL ORDERS to Box 286,
Richmond, Vic. 3121.

Australia’s foremost hi-fi
authorities.

CEL

STEREO

431 Bridge Rd. Richmond, Vic. 3121.
Tel 42 3762.
260 Elizabeth Street, Sydney, NSW 2000

Tel 212 3722.
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ASTRONOMY
FOR
AMATEURS

directly related to the noise figure of
the receiver.

Adjustments should be made to the
receiver input matching, tuning and
coupling, interstage coupling etc., so
that the same percentage increase in
the output level is obtained with lower
and lower values of noise diode
current.

Generally, the best noise figure will
be obtained when the input circuit is
slightly overcoupled. The final value of
noise diode current, after all the
adjustments have been made and no
further improvement can be obtained,
can be substituted in the following
formula to obtain the true noise figure
of the receiver.

Noise Figure (in db)
=10 1log10 20 x IR
where |
=diode current in amperes
and R
= terminating resistance in ohms

For example: if | is found to be 2mA
and as R is 50 ohms.
N.F.(db)

10 log , 420 x 0.002 x 50

The noise generator can be used to
calibrate the radiometer by feeding in
noise at predetermined levels (set by
the anode current). This should be
done at regular intervals if the system
is used for long sessions, or before and
after each observation if short sessions
only are undertaken.

Direct comparisons between one
system and another can be made —
providing they both have the same
input impedance. The measurement is

ANTENNA
I
VHF/UHF
A
TRANSMISSION| CONVERTER SLIERUSION
LINE
ANTENNA
ALTERNATIVE
PRE AMP FRONT END
VHE/UHF
CONVERTER [P

Fig. 6. Basic VHF radiometer.

ELECTRONICS TODAY

independant  of  bandwidth thus
allowing such comparisons to be made.

VHF/UHF SYSTEMS

A converter/IF amplifier
combination is not necessarily the
only system that can be successfully
used for operation at the high end of
the frequency spectrum.

VHF/IF amplifiers from microwave
radar units may be used directly (as
described in an earlier article in this
series).

Frequencies used in these IF strips
vary from 30MH:z to 400MHz or
500MHz. They generally have a low
noise first stage and combine high gain
with a low input impedance. Strips
such as these may be found in surplus
stores from time to time.

Figure 6 shows a typical VHF/UHF
system. The attenuators are those
described in the July issue. At this
stage the antenna does not have to be
a large high gain array but should be a
beam array having reasonable gain and
directivity. If the IF is a
communications receiver, the AGC
must be disabled and the RF gain
turned to maximum  sensitivity.
Initially, the attenuators should be
switched out of circuit.

ESTABLISHING INTERNAL NOISE

With the antenna disconnected, and
the receiver selectivity control set to
the broadest position switch on the
receiving equipment and allow it to
warm up.

With the chart recorder zeroed and
the receiver at operating temperature,
connect a resistor across the
preamplifier or converter input
terminals. This resistor should have the
same reSistance as the receiver input
impedance {probably 50 ochms).

Then, using a short time constant on
the detector output, record the noise
level, whether on the chart or by
noting down the reading. [f the
reading is quite high {i.e. more than %
scale), increase the attenuation

DETECTOR AUDIO
OuTPUT OuTPUT

I.F. AMPLIFIER OR
COMMUNICATIONS
RECEIVER

AUDIO
STAGES

ATTENUATOR
IF NEEDED

CHART
RECORDER

{Continued on page 123)
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You can tell the quality

by the SOUND

with fine crystal or with

KENWOOD

stereo amplifiers and speakers
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N\% S } KL-7080 5-WAY 6-SPEAKER SYSTEM

Big output sound with distortion-free
reproduction of every nuance. Max. input
30 watts RMS. Freq. response 25 Hz-
22,000 Hz. Free-edge 15" woofer, mid-
range horn, 5” cone-type mid-range,

2 horn-type tweeters and 1 metal cone
super tweeter.

KP-3021 AUTO. TURNTABLE

High quality 24-pole synchronous motor
brings smoothness, reliability and dur-
ability to the tone armoperation. Auto-
play, auto-return, auto-stop are
all-electric and automatic. Freq. response
20-20,000 Hz.

KA-6000 STEREQ AMPLIFIER

Ofters power output of 45 watts pe
channel RMS at 8 ohms. Harmonic
distortion less than 0.5% at rated
output from 20 Hz to 20,000 Hz. Freq.
response 10 Hz to 50,000 = 1 dB on
main amplifier. Stainless steel front
with timber side panels.

the sound approa(‘h 10 quah”y r - I D GED GEN GED GED GED GED GED GER aEn o 1
To: Jacoby, Mitchell & Co. Pty. Ltd,
l P.0. Box 2009, North Parramatta, N.§.W. 2151. I
K E N w 0 0 D Please send me detalls on Kenwood
[] KL-7080 [ KP-3021 (] KA-6000 |
(Tick models required) and | of t K d Sound Centre.
l NAME ’ |
SYDNEY: 630 7400 Jﬁ(@. MELBOURNE: 41 7551
ADELAIDE: 93 6117 MITCHELL BRISBANE: 44 4674 ADDRESS l
PERTH: 28 5725 HOBART 34 2666 I
CANBERRA: 47 9624 FAIRYMEADOW: 84 8022 POSTCODE E¥875
NEWCASTLE: 61 4991 L - G GED GED GED D SED GED DS I N G .. l
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INSTROL SLASHES

A.D.C. PRICES

ADC STEREO CARTRIDGES — AMERICA'S QUALITY CARTRIDGE

ADC 220X .. .$17.00

ADC 220X. Type: Induced Magnet; Output: 6 mV at
5.5cms / sec. recorded velocity; Tracking Force: 1
to 2¥2 grams; Frequency Response: 10 Hz to 18 kHz
+3dB; Channel Separation: 20dB from 50 Hz to 10
kHz; Compliance: 20 x 106 cms/ dyne; Spherical Channel Separation: 30 dB from 50 Hz to 12kHz
Stylus Tip Radius: 0007’ Vertical Tracking Angle: Compliance: 35 x 10 cms / dyne 1
150, Elliptical Stylus Tip: Contact radius: .0003’/;

lateral radius: .0007**

IM Distortion: Less than 20 — 400 84000 Hz at

143 cms/ sec. recorded velocity

Vertical Tracking Angle: 15 degrees

Recommended Load Impedance: 47000 ohms

nominal

ADC 10E mk4 ... $51.00
Type: Induced Magnet*

Output: 4 mV at 5.5 cms/ sec. recorded velocity
Tracking Force: .7 gram
Frequency Response: 10 Hz to 20 kHz 4- 2 dB

ADC 220XE ... $22 .00
ADC 220XE. Type: Induced Magnet; Output: 6 mv

Ax‘
ADC 550XE ...$30.00 ssme il

at 5.5 cms / sec. recorded velocity ; Tracking Force:
V to 22 grams; Frequency Response: 10 Hz to 18
kHz + 3 dB; Channel Separation: 20 dB from 50 Hz
to 10kHz; Compliance: 20 x 10® cms/ dyne;
Elliptical Stylus Tip Radli: Contact radius .0003*’.

Lateral radius .0007’; Vertical Tracking Angle:
L0

ADC 550XE. Type: Induced Magnet; Output: 5 mV
at5.5cms / sec. recorded velocity; Tracking Force:
Y to 2grams; Frequency Response: 10 Hz to 20 kHz
+ 2dB; Channel Separation: 20 dB from 50 Hz to 12
kHz; Compliance: 35x 10°®* cms/ dyne; Elliptical
Stylus Tip Radii: Contact radius .0003. Lateral
radius .0007'’; Vertical Tracking Angle: 150,

kY

SPECIAL INTRODUCTORY ADC OFFER ... SAVE $13.00
J. H. TURNTABLE (complete) This outstanding turntable value consists of : —
(A) J. H. TURNTABLE Belt drive, synchronous motor, un-
measurably small rumble, wow and flutter

of better than 0.04%, negligible hum
radiation, with 12’/ diameter of platter.

(B) LUSTRE ST510D ARM A high precision universal arm, stylus
pressure is adjusted by calibrated coun-

terweight. Oil damped cueing lift is fitted.

(C) A.D.C. 220X Magnetic cartridge. Tracking force 1% to 3

grams, extremely linear and smooth
frequency response.

(D) INSTROL 45 STAND

$90.00

This aesthetically designed player stand is
available in either oiled teak or walnut.

ALL THE ABOVE FOR ONLY (Hinged perspex covet $11.80 extra)

COMPLETE HI-FI CATALOGUE

Please send me your complete hi-fi catalogue
and price list. | enclose herewith postage stamps

& PRICE LIST ... ONLY 50c or money order to the value of 50c. |

Contains full specifications, retail pricing and discount pricing on the following understand that the 50c will be refunded on my
items: first purchase.

Turntables, Player Stands and Perspex Covers, Cartridges and Stylii, Amplifiers,

Amplifier Kitsets, Tuner Kitsets, Separate Speakers, Speaker System§, Spea.ke(

Enclosures, Speaker Kits, Equipment Cabinets (Built & Kits) for Hi-Fi, Hi-Fi

Accessories, Guitar Amplifiers and Guitar Speaker Systems (Built & Kits), Test

Equipment Kitsets, Technical Books, Instrol Products, etc.




INSTROL KITS

ELECTRONIC
TOOL KIT

For Hobbyists, Students
and Servicemen

An inexpensive, yet most comprehensive, pocket-sized
tool kit. The Soldering lron is an Australian made high
efficiency 30 Watt 240 Volt type. All the other hand
tools are imported, high grade steel. The complete

kit fits snugly into a strong attractive zip-fastening A
carrying sachet.

COMPONENTS

1—Soldering Iron  with  3-pin 1—Screwdriver  Set  complete
glug 30 watts 240v. with handle and  chuck,

1—Set 3 spanners. comprising:

1—Coil Resin Cored Solder. 2—Screwdriver bits,

1—Pair Pliers Standard. 1—Philips driver bit.

1—Pair Long Nosed Pliers. 1—Pointed Awl.

1—Pair Side Cutters. 1—Spintite for 1/8in. nuts.

1—Pair Tweezers.

INSTROL
EDUCATIONAL
| ELECTRONIC KIT

The Instrol 20 in 1 electronic kit will enable you to under-
stand in an absorbing, simple manner the basic principles
underlying electronics. You make 20 different experimental
circuits, including 10 working radio transistor operated radio
circuits. Audio Amplifier circuits, home intercom, testing
circuits including Audio Frequency Oscillator and Signal
Tracer, Morse Code practice set and telegraph transmitter,
efc.

No tools or soldering iron required

All components pre-wired, ready for clip-on assembly. 50
page Instruction Manual supplied. ONLY $19.6

SpEaKeR ISTROL ELECTRONCS CENTRE

Box 91a York St. (between King & Market Sts.), SYDNEY, N.S.W., 2000. 29-4258

Please send me the following:

[JELECTRONIC TOOL KIT at $14.95 and $1.25 reg. post.
[ EDUCATIONAL ELECTRONIC KIT at $19.65 and $1.00 reg. post.

6-90 [JINSTROL SPEAKER BOX at $6.90 and 40c post.
[J ADC CARTRIDGE or J.H. SYSTEM as outlined opposite.
1 enclose my Money Order/Cheque for $
To aliow others to hear the results you achieve, why not
obtain the Instrol SPI Speaker box. Completely assembled, in-
cludes transistorised audio frequency amplifier, dynamic speaker
and leads, housed in an attractive plastic box, and

ready to plug-in at any appropriate stage of your experiments
with the Instrol 20 in 1 Electronic Kit.




be first

over the line

~ with BASF
Olympia Cassettes

Keep 1972 on record with BASF Olympia Cassettes.

With the 20th Olympiad being held in

Munich, Germany, BASF has a specially

designed souvenir pack for collectors.

The brightly coloured pack features the

famous Olympic rings, together with the GET YOUR

BASF ~ special Munich symbol. Only BASF has the

0\ Olympia pack. Only BASF has the LH FREE 0|.Y||V|P|c
@ guarantee—Low noise and High output— KEY RING!
\ / to faithfully reproduce the sounds of '72

when the Munich Olympics are part of

Limited Number 4GB0 (@ BASF | history.
of these il ) By the way—ask your retailer

collector's packs. 2xpo.n: for your FREE Olympic key ring. %

BASF Australian Distributors:
Maurice Chapman & Company Pty Ltd
276 Castlereagh Street, Sydney NSW
146 Burwood Road, Hawthorn Vic

BA2042
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WEIGHING MOVING TRAINS

Fully automatic system
weighs coupled trains of
mixed stock at speeds up
to 5 mph.

ICTORIAN Railways has
Vinstalled an Avery electronic

weighing-in-motion system at its
South Dynon Goods vyard in
Melbourne. By weighing coupled
wagons on the move, it eliminates the
necessity to uncouple a train, marshall
wagons individually over static
weighbridges and then recouple.

The system is fully automatic and
records individual gross wagon weights
in trains of mixed stock travelling at
speeds up to five miles an hour. It is
designed to weigh both 100 ton bogie
wagons and four-wheel wagons, hauled
in either direction, and can
accommodate vehicles of either broad
(5ft 3in) or standard gauge (4ft 8%in).

It consists of a load-cell rail axle
weigher connected to static
instrumentation, which controls the
weighing cycle, computes axle and
wagon weights, and operates a digital
indicator and an electric tabulating
machine. Axle weights and total
wagon weights are printed by the
tabulator on continuous paper tape.

The operator initiates weighing by
pushbutton after the locomotive and
tender have passed over the
weighbridge. Proximity switches
alongside the tracks identify the
wagon type as each approaches the
axle weigher and set the weighing
instrumentation accordingly. Special
circuitry zeroes the system before each
weighing to allow for spillage, rain,
etc. on the platform of the axle
weigher. The system, which was
commissioned in September 1971, can
also be used for purely static weighing
when necessary.

Operation in detail

A large percentage of the traffic from
South Dynon Yard is handled by
transport agencies which have the
exclusive use of one or more wagons.
The agents load the wagons themselves
and advise the Railways of the gross
weight of each. The Avery system is
used to confirm these figures.

The wagons, all of which are
numbered, are marshalled and coupled
into a train behind a main-line
locomotive. On receipt of a proceed
signal from a weigh office sited
adjacent to the axle weigher the train
is hauled forward at a steady speed of
five miles an hour.

As the train approaches the weigh

M

A Weighing station.

station, the wagons are stabilized by
66ft-long guide rails to reduce the
amount of side loading due to yawing.
For the same reason, the lead-on rails
to the axle weigher are jointless and
level to within 1/16" in 25ft.

The axle weigher has a platform 5ft
3in long by 7ft 3in wide and is fitted
with  two rail tracks, one for
broad-gauge and the other for
standard-gauge  traffic. It is of
extremely rigid construction to inhibit
the generation of low-frequency
vibrations, which may affect weighing
accuracy. Gap-bridge rails and end
curbs are installed to reduce shock and
vibration as the wheels pass over the
nominal % inch gap between the dead
track and the weigh rails.

A process of axle counting identifies
the type of wagon approaching the
weigher and the instrumentation is set
automatically for either a bogie or
four-wheel wagon. The axles of bogie
wagons are between 5ft 9in and 6ft
centres &nd those of four-wheel
wagons arz2 at 10ft 6in centres. There
will, therefore, be either two axles
(bogie wagon) or one axle (four-wheel
wagon) between the switches, which
are 8ft apart. If the first switch
operates twice before the second
operates, a bogie wagon is about to
cross the weigher.

Each axle is weighed individually.
The analogue weight signals produced
by the 50,000Ib-capacity load cells are
transmitted to the transistorized
digital instrumentation, which
amplifies and converts them into
digital signals suitable for the weight
display and tabulating machine.
Free-motion devices are fitted to all

ELECTRONICS TODAY INTERNATIONAL —AUGUST 1972

load cells to minimize the effects of
non-vertical or shear forces.

The secret of successful
weighing-in-motion lies in the
suppression of both high- and
low-frequency vibrations. The first
mode arises mainly from the impact of
the vehicle on the weigh platform. It is
attenuated by the rigid structure and
an integral filter network.
Low-frequency vibrations are inherent
in the wagon and are more difficult to
counter. The Avery system owes its
high accuracy (%% of dynamic
weighing capacity) to a digital filter,
which averages a large number of
separate weight signals taken at
varying intervals during the weighing
period.

The axle weight is indicated on a
neon-type digital display reading from
0 to 100 tons in 14lb increments.
Simultaneously, the tabulating
machine prints out the weight on a
6in-wide paper tape. The second axle
is then weighed and recorded, and the
two weights are summed by the
instrumentation to give total wagon
weight. The consecutive number of the
wagon in the train is printed alongside
the total wagon weight thereby
identifying the wagon weight.

When the wagon leaves the weigher,
the ‘downstream’ proximity switches
notify the instrumentation that the
system is clear. All the following
wagons in the train are weighed in the
same manner. |f a wagon passes over at
too high a speed, the letter ‘E’ is
printed instead of a weight. In the
static weighing role, the system
indicates and prints weights in the
range O to 25 tons by 14Ib increments.

59



MINI-MAGNAVOX

-30
ENCLOSURE

The completed speaker without the front grille fitted.

The combination of Philips
tweeter and Magnavox
bass driver provide

superb sound from this
compact new design.

© PROJECT 425S

URING intial development of our
DETI 425 Integrated Audio
System it became clearly
apparent that whilst the modified
version of the Magnavox 8-30 speaker
enclosure (described in Electronics
Today International July issue)
provides what must be the best value
for money on the speaker market
today, there was a very definite need
for a smaller version of this enclosure.
It was also clear that whilst many
people sought a smaller enclosure
they were not prepared to sacrifice
any of the superb performance that
the larger units are unquestionably
capable of providing.

Nevertheless in reducing the size of a
speaker enclosure something has to be
sacrificed. Were this not so, few
manufacturers would build cabinets
larger than necessary. Except for the
newly rich.

Generally the sacrifice that has to be
made is that of efficiency — that is the
ratio of acoustic power out for
electrical power in, and thus,
everything else being equal, small
enclosures produce less sound than
larger ones for any given input level.

Equally however, smaller speakers
are generally used in small rooms
where there is less need for high
acoustic outputs for the power
required to produce any particular
sound level is directly related to the
size (and furnishing) of the room in
which the equipment is installed. The
efficiency of a speaker is also very
much a function of its design. A
typical small infinite baffle speaker
enclosure may have an efficiency of
0.1% whereas a bass reflex enclosure
of the same size may be well over 1%,
or even 2%. This does not mean to say
that the infinite baffle enclosure will
only sound 1/10 {(or 1/20) as loud as
the bass reflex design — for the ear has
a logarithmic response to sound levels
— but there will stil be a substantial
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Fig. 1. Cabinet dimensions.
difference batween them.

The larger 8-30 enclosure was built as
a bass reflex unit because that is the
optimum design for the Magnavox bass
driver.

The techn que has also been adopted
for the smaller unit — and so whilst
the efficiency of this new unit is
slightly lower that of its bigger
brother it i5 still a lot more efficient
than most other units of similar size.
Apart from the difference in absolute
sound levels the performance of the
two enclosures is virtually identical.
PRESENCE CONTROL

As described last month, one
problem that arose during
developmert was that the output of
the Magnavox 8-30 bass driver at low
frequencies — and of the AD 0160/T8
Philips tweeter at high frequencies —
was greater than the midrange output
of either. This resulted in a slight dip
in the midrange — but not one of such
magnitude that a separate midrange
driver was really justified. Our

Fig. 2. Cabinet assembly.
Fig. 3. Crossover network. ... ...
c2
. 1
INPUT IF PRESENCE 1 N
CONTROL IS USED ., ;'.:;;:%50 .
TWEETER
L (3]
INPUT O BE0
L3 _L _L + MAGNAVOX
8 30

WOOFER

COMMON O—

NOTE RVI1, Lt and C) only used it prese ce control 1s required

UNLIKE THE LARGER
BOX, THE TWO
SPEAKERS ARE IN
PHASE
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The Philips type AD 0160/T8 tweeter.

acoustical consultants overcame this
problem very ingeniously by including
a ‘presence’ control which in effect
‘lifts’ the midrange frequencies by
slightly attenuating the lower bass and
upper treble.

This midrange attenuation is not
quite as pronounced with the smaller
enclosure, and whilst in our opinion
the presence control is a very
worthwhile addition — especially when
used with ~an amplifier of the
performance capability that we have
built into the overall system — it may
be omitted by those seeking
reasonable performance at minimum
cost.

CONSTRUCTION

In keeping with our overall concept
of portability, the smaller enclosure is
constructed from thinner material
than the larger unit. Half inch particle
board is used and the essential rigidity
maintained by internal bracing.

Construction is quite simple and

.simple butt joints are used throughout.

The dimensions given must be
followed closely. All joints must be
both glued and screwed — the final
enclosure must be airtight.

The back panel must be a good fit
and should be held in place by at least
12 screws. A rubber gasket should be
fitted between the back panel and the

yp
r‘-ﬂ

| 2" DIA.

| |

Fig. 4. Suggested construction of former for winding coils L 1, L2
and L 3. Wooden former is held together by centre bolt — here
removed. Any suitable construction may however be used
providing dimensions follow drawing on right.
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MAIL ORDER BOOKS

FOR BEGINNERS AND SPECIALISTS

BASIC ELECTRO-

915"
$4.55. This covers
every important as-
pect of applied elec-
tronics using no more
advanced material
than principles of ap-
plied electricity and
elementary maths.
This course is as valu-
able to hobbyists as
to beginning students
of electronics.

FUTURE SHOCK —
ALVIN TOFFLER
815" x 5" 5
Future shock is the
most startling survey
on the present weak-
ness of our society

and its future yet
written. It is about
change and how we

adapt to it. It is about
the future and the
shocks that its arrival
brings.

%{vm

A study of mass
bewilderment in the face
of accelerating chango

LEARN ELECTRO-
NICS THROUGH
TROUBLESHOOT-
NG AYNE
LEMONS.

514", 576 pp $12.75.
In this excellent
book, illustrated by
many photographs

and drawings, the sub- §

ject matter is resent-
ed in terms o
cal troubleshooting
situations and simple,
reproducible exam-
les. These facts will
¢ indispensable
the technician enter-
ing the electronics
field

81/1" x B

pracu- |

HOW TO FIX TRAN-
SISTOR RADIOS &
PRINTED CIRCUITS
LEONARD C
LANE. $6.15. Semi-
conductor Fundamen-
tals, How Transistors

Work, Basic Ampli-
fiers, RF and [IF
Stages, Detectors,

AGC. and Audio Am-
phflelS Auto Radios,
FM Radios, Facts,
Tools, and Testing.
Servicin Methods,
Printe Circuits,
Troubleshooting
Charts.

RADIO RECEIVER

O]
h

RADIO RECEIVER
SERVICING GUIDE

— ROBERT G. MID-
DLETON 96 pages,
$6.45 General

Troubleshooting and
Isolating Procedures
Troubleshooung

RF and Mixer lag
Servicing Interme-
diate Fre%uency Am-
plifiers. roubles in
the Audio Section,
Automatic Volume
Control Troubles,
Troubleshooting Pow:
er Supplies, Restoring
Antique Radio Re-
ceivers.

104 ONE TRANSIS-
TOR PROJECTS
192 Pages. $4.95. Cir-
cuits are offered to
the student who
wants to set up and
test typical circuits
for his own instruc-
tion. For the designer
who wants  ready
made building blocks
and for the hobbyist
whose amateur inter-
ests will be served by
pre-designed pre-test-
ed circuits.

THE WORLD OF TO-
MORROW - K

cowsggll\‘" pmwﬂ*l TiE WORLD
illustrated in colour, 0! TOMORROW

$3.95. Board a Time
Machine and travel a
century into the fut-

ure Explore the
oceans and outer
space. lmagine creat-
ing dnd living in to-
morrow’s world! An
excellent gift book
for budding young
scientists and engi-
neers.

DICTIONARY OF
ELECTRONICS =
HARLEY CARTER.
410 pages, many illus-
trations. $5.95. Con-
tains concise butl ex-
})Ianatmy definitions
rom many branches
of Electronics, includ-
ing radio, television,
communication,
radar, electronics in-
strumentation and in-
dustrial electronics,.
Essential information
for engineers, stu-
dents, technicians and
apprentices.

DICTIONARY OF
ELECTRONICS

Harley Corter

REFERENCE DATA
FOR RADIO ENGI-
NEERS Fifth Edi-
tion. $£25.00. More
than 100
have helped create
this edition which
contains the wealth of
data needed in electri-
cal and electronic en-
gineering. Written by
professionals for pro-
fessionals.

engineers

REFERENCE
DATA FOR
RADIO
ENGINEERS

e menm TTT

pp
5 detailed
with clear and concise

$5.50. Well

circuit description.
Projects include auto-
matic light, two sta-
tion intercomm.,
lamp dimmer, baby
alarm. electronic bat-

COLOUR RECEIV.-
ER TECHNIQUES

Y. D. TOWERS
$6.50. Students and
especially bench engi-
neers will find this
book of great value in
understanding and
servicing colour T.V
Receivers. Book is
simple and clear with
minimal use of mdths

Semiconductor
Devices And
Circuits

 LARLESL ALLEY o8
NETH W ATWGUD

SEMICONDUCTOR
DEVICES AND CIR-
CUITS — ALLEY AND
ATWOOD. 490 pages.
S8.50. Semiconductors,
Junction Diodes, Junc-
tion Transistors, Com-
mon-Emitter Ampli-
fiers, Devnce with High
Inda Impedance,

Coupled Amplifiers,
Transformer-Coupled
Amplifiers, Small-Signal

tery, electronic timer, and a logical ‘‘pain-
model train control- less” guide on  the Tuned Amplifiers, Dir-
ler. PAL Svstem. ect-Couple Amphhers
— e e Multistage Amplifiers,
Power Amplifiers, etc.
I Prices are current at time of publishing but are subject to change.
\» * = s = MODERN BOOKS ANDPLANS = = = =
mamy———======1 BASIC ELECTRONICS . 18-20 BATHURST STREET, SYDNEY, 2000.
. PROBLEMS SOLVED 190 .
pages. $6.15. Known as a 1
= “cheat book’. Helps clarify . Please send me the following book(s)
WA basics encountered in any [ ]
- FR“BHMS electronics course. Particu [ ] .
5 SUWE[] larly for those without exten- B Add postage N.S.W. 60c. Other states 80c
' sive maths background. Ex: : { enclose $
=) zlams_ hc:w ‘ to| get Ithe job g Name
one in logical simple steps, 0
_ bimsd with rules, aids and direc- 8| “Raduesd i
= . » State PC
n
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gd!:‘l)l-MAGNAVOX
ENCLOSURE

main body of the enclosure if there is
any doubt about airtightness.

The presence control (if fitted), and
the input terminals shoulid be located
on a suitable rectangular aluminium
strip recessed into the back panel.
Again this must be airtight.

All inside surfaces except the front
panel should be lined with a two inch
thickness of soft fibreglass.

The Magnavox 8-30 bass drive unit
should be mounted from the rear of
the front panel using four suitable nuts
and bolts. The Philips tweeter on the
other hand must be mounted from the
front of the front panel. A gasket or
some form of sealing compound
should be used between the tweeter
mounting frame and the front face of
the enclosure to ensure an airtight seal.

The presence control and crossover
network are identical to those used in
the larger enclosure. Figure 2 shows
the circuit diagram. The three coils,
L1, L2 and L3 are identical. Each
consists of 109 turns of 20 gauge B&S
enammeled copper wire. These coils
are shown in Fig 3. Once wound, the
coils should be tied in several places,
removed from the former, and then
dipped in clear varnish or laquer and
left to dry. (Each coil will require
approximately 4 ozs of wire).
Remember that you need six coils for
two enclosures.

Capacitors C1, C2, C3 and C4 are
Philips type 344 25685,6.8uF, 100V.

When connecting the crossover and
presence network ensure that the
speakers are connected with the
polarity shown. (NOTE — the correct
polarity for the smaller enclosure is
not the same as that for the larger
unit). The positive terminal on the
Philips tweeter is identified by a red
spot. The equivalent terminal on the
Magnavox driver has a red insulating
bush.

The crossover and presence control
components should be wired onto a
suitable piece of Veroboard and
located within the enclosure in any
convenient place.

Connections within the speaker
enclosures, and from the enclosure to
the amplifier, should be made using
_twin flex not lighter than 14/0076.

The Magnavox driver and the Philips
tweeter can be obtained from the
majority of kit parts suppliers — many
of whom can also supply all
woodwork for the enclosures.

Build these speakers carefully and
you can be confident that the results
will be at least as good as many
professionally built enclosures costing
many times the price. ®

|
|

Buy a SCCPE and join
the club of satisfied
USERS — you need not
keep it a secret, others
don't. That's why SCOPE
IS KNOWNM AT ALL THE
BEST PLACES—in the
tool kit, on the bench, in
the boot, cn 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 QUICKEST, the
EASIEST, the SAFEST
... THE BEST OF ALL
SOLDERING IRONS.

ECONOMICAL
Consumes current only
whilst in use. Scope
performs alt the functions
of other irons from 40 to
150 Watts. (Miniscope —
up to 75 Watts).

FAST

Fast heating due to the
unique reolaceable
carbon el2ament. 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. Can even be
operated from a 6 volt car
battery. For convenience,
safety and complete
satisfaction use only the

* Approved Scope Trans-
tormer—look for the
name Scope.

*Approved by electricity
authorities APP.
No. N/360/6894-5

Fully guaranteed only
when used with the
approved 'Scope”
Transformer.

SCOPE DE LUXE

MINISCOPE

CONVENIENT

Ideal for those almost
inaccessible spots. No
burning of adjacent
insulation.

LIGHT WEIGHT
Scope De Luxe weighs
only 32 ozs.
Miniscope 1% 0zs.

All irons are supplied
complete with a spare tip
and two elements and
suitably packed for
presentation as a gift.

SPARE PARTS

No expensive resistance
wire heating elements to
reptace. 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.

SCOPE

soldering irons

SCOPE MEANS A LIFETIME OF SATISFACTION

' IRH Components Pty. lelted

| THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111

Interstate

Agents

HOB. TAS. 342811
LAUN. TAS. 22844
PERTH W.A. 82271
ADEL. S.A. 231971

BRIS. QLD. 211933

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

l--_—___—"'__—"_—-—""|

| Please Post free SCOPE literature

| NAME

ADDRESS

Ity

POSTCODE

THE COMPONENT DIVISION l
OF IRM INDUSTRIES LIMITED —
- s Gan GED D e MG WM WED Gmm D GEn Cma SeR G G
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SELECTOR

GROWN 16150
PREAMPLIFIER

vOLUMLE

Iviegraiod  Conil  Phoses Comochs

o L5 ]
LTI

A

BALANCE PANORAMA

l lNLIKE a number of present
day audio equipment manufac-
turers, Crown put performance

before price. They appear to build to a

specification rather than a marketing

formula.

The Crown Preamplifier, type IC-150
is built as a self-contained unit and
may be used in conjunction with any
suitable power amplifier, although it is
of course primarily intended for use

Q’s; o

hat

BASS TREBLE
S 77———“

with the Crown DC150 or DC300. it
contains all tone controls and selection
facilities normally to be found on
most combined amplifiers.

The front panel is constructed with a
polished aluminium section consisting
of three horizontal raised ribs; one at
the top, one approximately two thirds
down and one at the bottom. The top
section contains all the control knobs

GROWN DG300
MAIN
AMPLIFIER

64

he Crown DC 300 is a true
laboratory  power amplifier,
Even its external appearance,
with two large volume control knobs
and rack mounting facilities, has a

truly professional appearance.

In some respects the Crown DC 300
matches the IC-150 preamplifier, the
front panel having a black trim across

BOLIO STATE AMPLIFIER

POWER

OF ¢

the bottom part of the panel and a
brushed aluminium top section.

The level control knobs are located
at either end of the brushed
aluminium section with a power
switch located in the centre of the
panel and a small neon indicator above
the switch. The lower black section
contains a removable centre panel
retained by two, chromed

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1972



which are backed by a brushed
aluminium escutcheon plate. The
bottom section contains five push
buttons and is finished with an
imitation black leather facing. The
fluted black plastic control knobs are
fitted with brushed aluminium caps
and, from left to right, provide the
following facilities: —

a) input selector with positions for
phono 1, phono 2, tuner, auxiliary 1,
auxiliary 2, tape 1 and tape 2.

b} volume control

c) balance control

d) panorama control with
positions; namely, normal
mono, reverse stereo.

e) dual concentric bass controls with
boost, cut and flat positions.

f) dual concentric treble controls
with boost, cut and flat positions.

three
stereo,

A small “push on” ‘push off”
button located between the selector
switch and volume control, switches
the loudness circuit in and out. A
similar push button located between
the bass and treble control switches
the bass and treble controls out of

knurled-head screws. Removing this
panel exposes five fuses and four dc
balance adjusting potentiometers. This
panel also has four replacement fuses
clipped to the back of it.

All input and output terminals are
located on the rear panel between the
power transformer, which is located in
the centre of the panel, and the
respective channel heat sinks, located
one at each end of the rear panel. The
inputs are standard %’ tip and sleeve
sockets. The outputs connections for
each channel are located behind
removable metal boxes and consists of
a %' tip and sleeve socket and two
banana plug sockets, one coloured red
and the other black. Presumably the
covers are fitted to minimize
accidental removal of the output leads.

Behind each end panel a slide switch
is located for selection of the desired
VA overload characteristics. This
switch has two positions marked
Hysteresis and Normal.

The Hysterisis position will tolerate
much greater reactive VA phase
relationships at a given power output
and is therefore recommended for

circuit
response.

Five rectangular push buttons
centrally located in the bottom part of
the front penel provide, monitoring of
tape 1 or tape 2, selection of high or
low filters, and mains on.

All input and output sockets are

to give a flat frequency

inductive loads such as
loudspeakers. The Normal position,
with its closer tolerances, is mainly for
laboratory applications and, in most
instances, will limit the power output
so that the fuses will not blow, even
when the output terminals are shorted.

The amplifier circuit consists of a
transistor preamplifier stage driving a
single ended push-pull stage with four

=¥
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located at the rear, on a recessed
horizontal panel, {as opposed to the
more common location on the vertical
back panel). The left hand end of this

panel contains five 2-pin power
outlets, four switched and one
unswitched.

Adjacent to these sockets on the

electronics

TODAY
INTERNATIONAL

product test

Westinghouse 2N 3773 transistors as
the final power stage. The overload
circuit consists of two transistors in a
feedback loop which varies the base
bias of the first transistors in the main
amplifier.

MEASURED PERFORMANCE
The measured performance was very
good and in most respects was equal to
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MEASURED PERFORMANCE OF CROWN PREAMPLIFIER, v
MODEL IC-150 SERIAL NO. 1471, : .

Frequency Response 20 to 20kHz +%dB

16-150

Channel Separation 100Hz 44dB ,
1kHz 44dB i right hand side are two screw
. " terminals. These have a jumper wire
Signal to Noise Ratio installed at the factory.
Phono Input 52dB Open-circuiting these terminals
Aucxiliary Input — Stereo Mode ~ 88dB : de-energises a muting relay which
— Mono Mode 78dB 3 shorts the preamplifier outputs to
Intermodulation Distortion . earth, A remote switch may be
960Hz and 1kHz 0.01% connected between these terminals to
provide remote silencing of the output
Input Sensitivity for Rated Output of 2.5V as relquired.' Thel left hand enfd Fc;:fctt;,‘e
panel contains eleven pairs of R.C.A..

!Pup:; '2“2\:_’ !'"o%u':s;mmm sockets — four pairs for outputs and
Auxiliary 1 & 2 225 100kS2 seven pairs for inputs. Two pairs of
Tape 1 & 2 225 100k d output sockets are for tape 1 and tape
Phono 0.76 47k 2 recorder inputs, the other two pairs
¢ d are for connecting to power amplifier
Harmonic Distortion inputs. One somewhat surprising
Less than 0.001% omission was a headphone socket for
Tone Controls monitoring with the speakers isolated.

e e - gl e .| ELECTRONIC CIRCUITRY
3 : The circuitry is very simple and is all
Treble };gg goost at 10kHz contained on two printed circuit
o at 10kHz S boards, with the exception of the
Loudness Control 17dB Boost = at 50Hz Rarsil] power transformer, the wafer type
3dB Boost at 10kHz v selector switch and the five push
' X ! buttons. The smaller of the two boards
Low Fi,"“ 4dB Cut at 50Hz kg ] measuring 2 x 3%, contains the two
High Filter 11dB Cut at 10kHz e phono input preamplifiers and is
Price '_3554 f y mounted internally on the back panel

in close proximity to the phono input

[ i SRR R S v v s R

DG300

<he manufacturer’s specifications.
Very low hum and noise figures and a
typical noise spectrum are detailed in
the instruction manual and we
checked these by examining a detailed
3.16Hz bandwidth spectrum analysis
of the noise. It is interesting to see the
extent of the harmonic content due to
the mains frequency — in particular
the third and fifth harmonics.

The intermodulation distortion and
harmonic distortion at the rated
output was much lower than we have
measured oOn any previous power

amplifier, being less than 0.1% at the
rated output of 150 watts (both
channels driven to full power.)
However, for any audio application,
harmonic or intermodulation
distortion below 0.1% in an amplifier
is of no real advantage because of
three significant factors: —

a) source distortion

b) speaker distortion

c) the masking characteristics of
the human ear.

Source distortion, be it from a recorc
or a tape lies typically between 1% anc
10% and can be as high as 20% on
peaks or transients. (These figures, of

MEASURED PERFORMANCE OF CROWN DC300
POWER AMPLIFIER, SERIAL NO A-1859

Frequency Reiponse:

20Hz to 20kHz +%dB

course, are the sum of the distortion
on the record or tape and the
distortion generated in the pick-up or
tape deck.) Speaker distortion is
dependant mainly on the power input,
and for normal listening levels lies
typically between 0.5% and 10%.

One of the curious effects of the
human ear which makes correlation of
instrument analysis to subjective
assessment very difficult and complex,
is the phenomena known as masking.
Considerable research has been
conducted by numerous organizations
into this effect and has resulted in the
publication of the International
Organization for  Standardization.
Recommendation No R532
“Procedure for Calculating Loudness
Level.”

If a fundamental exists together with
its second and higher order harmonics
then it is possible for the harmonics to

Power Output be audibly masked by the
(852 load-rated input 1.76V)  145W both channels driven fundamental.  Assuming  the
155W one channel driven fundamental is 500Hz at a sound
Channel Separation 100Hz—84dB A pressure level of 90 dB then, if the
(at rated output) 1kHz-84dB B second harmonic is below 65 dB, it
Signal to Noise Ratio will be inaudible. Similarly, if the third
(at rated output) 110dB harmonic is below 30 decibels it will
Total Harmonic Distortion Less than 0.02% 20Hz-20kHz also be inaudible. These levels
Intermodulation Distortion correspond to distortion levels of 5.5%
(1kHz and 960Hz) 0.02% and 0.1% respectively for the second
Dimensions and third harmonics. However, not
(rack mounting) 19" wide x 7" high x 9%"’ deep only would a level of 30dB be lost in
Weight -40Ibs
Price — $1075
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sockets. Each channel has gain are fitted into solderless receptacles to control which consists of two
adjustin otentiometers with facilitate easy replacement and to potentiometers and one three position
g

adjusting screws protruding through
the rear panel,

The second printed circuit board,
measuring 13" x 3", contains all the
control potentiometers, the muting
relay, and 1he two integrated circuits
preamplifier output stages. The IC's

the background noise under most
listening conditions but a level of 90
dB is approximately 20 to 30dB higher
than normal listening levels.

Because of all these factors it is
impossible under most listening
conditions to detect distortion less

than 1% (ie 40dB below the level of
the fundamental). On a theoretical

eliminate possible thermal damage
during the soldering process. The
power transformer is fully
encapsulated and located in the far
right hand corner when viewed from
the front. The most interesting feature
of the circuit is the “"Panorama’’

basis the sum of the individual
distortion components is additive on
an RMS basis. Therefore if we assume
a speaker distortion of 0.5%, an
amplifier distortion of 0.1% and a
source distortion of 1% the resultant
distortion is only 1.122%. Even if we
ignore the amplifier distortion the
resultant level is still 1.118%, a

rotary switch ganged together and
wired to provide variable stereo spread
from full normal stereo through mono
to reverse stereo.

The IC’s used are Motorola, type
3490 operational amplifiers with the

difference of 0.004% which cannot be
detected by most instruments or the
human ear. Going a step further, most
sources, be they tape recorders, record
players, or even a live performance,
rarely have a signal to noise ratio
exceeding 50dB, which is equal to a
distortion level of 0.3%. Even if the
signal to noise ratio was 60dB, which
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Harmonic distortion was exceptionally sections: No 1, General Operation, and
Ic 150 low — it was literally unmeasurable No. 2, Technical Description. The page
being below our source harmonic jabelted ‘‘From Box-to-Bach in 7
bass and treble controls in the distortion of 0.012%! minutes 30 seconds”” adequately

feedback circuitry.

The measured performance was very
good with most parameters being
equal to or better than the
manufacturer’s specification.

INSTRUCTION MANUAL

The 27 page instruction manual is a
loose leaf volume with a plastic
multi-ring spline. It is divided into two

describes the connections necessary
for immediate operation but shows the
cable between the preamplifier and
amplifier incorrectly connected to the
“tape one’’ record output which in

DG 300

most professional equipment does not
exceed, the equivalent distortion level
is still only 0.1%.

The intermodulation characteristics
of the Crown DC 300 were measured
at 0.2% at rated power and this is

particularly good by any standard.
Such a performance is exemplary, it is
in fact better than one would normally
require for even the most exacting
application.

SUBJECTIVE TESTING
Subjective tests were performed with
good quality speakers and different

high quality audio amplifiers to assess
whether any audible difference could
be detected between the Crown DC

300 amplifier with its known
exceptionally low distortion
characteristic and other amplifiers

with distortion characteristics varying
between 0.05% and 0.01%. However in
every case it was impossible to detect

{Continued on page 71)

Bruel & Kjaer Potentiometer Range 50 4B Rectiier = RMS__ Lower Lim. Freq: _20_ Hz Wr. Speed:_125 mm/sec Paper Speed: 0.3 _mm/sec
TV vy 1L 1 T v LW W L | U l ' | . L . | S TR RS BT |
Copenhogen { 1—1 = { - } e e e By
=1L i ! o o
-'-@T d 1 ! { Il L e 3
4 4 + _L:\__“ —t
I~ i o s ot
“ = ! S===E:
1 1 ! + o Dl el
Measuting Oby _1204 == 1 { ) S oy |
4 ' 4 4 4 — b
SPeces — | ~ = |8 | e
! 1 i Jeit S o e e Y
3 i vosr et 1
aeitete T T i E=EEE
Bil%m | [0 SE== =ESES
e 4 + -+ +4 4 y 3 i 1
WITH | —— - | i = R
$ { 41+ — 1
SHORTED 59 | _ 282 EEEE
INPUT ) - G I R —— 4
1 - ~14i == ! — e T
decibel t ey 3
n E ! i ._} - :
division 1 e i i = 1 == i
I ) I I o o
I J I T e T |
-I‘M ——- 1 1 A
Rec No ! S TR " -
Date 12/4/172 l: ] ey =g
Sign | ] | | ! e 2=
10 50 1 200 500 1000 I2’000 5000 10000 20000 400000 A B C Lin
QP 1124 Multiply Frequency Scale by Zero Level (1612/2112) A B C Lm

68

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1972



rciih:

M-650/P. Plastic dial cover.
Mirror scale.

200-H. 90 quadrant meter. Pocket size.

s . com

370W/P. Bench model.
Overload-Protected.

- ""‘“ﬁ"‘\'

A-10/P. Giant 6%:" Meter. Inbuilt signal
injector. Overload-Protected.

VALUE PACKED
UALITY MULTIMETERS

OL-64D/P. Popularly priced

AC/V 10V 50V 100V 500V 1,000V AC/V 2.5V 10V 50V 250V S00V 1,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>