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the ﬂ]?agd-headed Dolby!

Sony presents the models you've been
waiting for...

TC-134SD

SONY announces two stereo cassette tape decks that
get the best out of Dolby* wih new Ferrite & Ferrite
Heads. What's Dolby? Dolby is a noise reduction
system. Low-level high frequencies are boosted before
recording and then attenuated during playback. S/N
ratio is significantly improved; recorder noise and hiss
are virtually eliminated.

But Dolby only gives impressive results it the tape
deck is impressive to begin with.

SONY's new Ferrite & Ferrite Head assures the

SYDNEY: 26 2651, MELBOURNE: 329 6866,
ADELAIOE: 93 2388/9, BRISBANE: 44 4488,
PERTH: 28 5725, LAUNCESTON: 25 322,
Agents: CANBERRA: 47 9010, NEWCASTLE:
61 4991, FAIRY MEADOW: 84 8022,

JACOBY &3

KEMPTHORNE

excellent tape-to-head contact that Dolby recordings
require. Perfect for Cr02 tapes, Ferrite & Ferrite Heads
last 200 times longer than ordinary ones.

Other TC-134SD desirables include automatic total
shut-off, peak limiter with defeat, normal/Cr02 tape
selector. In addition the TC-161SD features closed-loop
dual capstan tape drive, hysteresis synchronous motor
and a memory tape counter which automatically stops at
any preset “000" when rewinding.

Hear SONY’s hard-headed Dolby decks soon.

ONY

) - . The people who invented the transistor, then went to the moon.
“Dolby is a trademark of Dolby Laboratories Inc.

SN1957
For further information please fill in the Reader Service coupon in this issue.
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Home Grown
14 SeriesTTL’s

Diffused - Assembled - Fully Life Tested

i in Australia
by Philips
ofcourse

Don’t specify Philips TTL’s just because they are made
in Australia.
Price, design, and delivery must be matched by reliability of
performance if you're to be sure of getting the exact TTL’s you need.
With Philips, you get it all.

Application information and design assistance available

Electronic Components & Materials Division
pH I ll ps of Philips Industries Limited

Sydney + Melbourne +Brisbane + Adelaide « Perth+ Canberra - Hobart

38.2036
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pocket calculators and the ubiquitous transistor radio are all

taken for granted by engineers and scientists as well as by the
man in the street. Yet it is only 25 years since Doctors Shockley,
Brattain and Bardeen, (at that time with Bell Labs), made the
momentous discovery which produced all these and many other
technological marvels,

The discovery of the transistor, rivalled only perhaps by nuclear
fission in its impact on mankind, earned for its co-inventors the
Nobel Prize for physics in 1956. At first the transistor received
little acclaim, but never in the history of mankind has one
discovery led to such far-reaching technological developments.

The mammoth companies of Texas, Motorola and Fairchild owe
their entire market empires to products based on the first crude
device fashioned by Shockley and his co-workers.

In the future it is to be hoped that solid-state electronics will be
applied to the betterment of the world’s environment, rather than
to instruments of war, and thus help create a utopian future for
our descendants.

Electronics Today International joins with the entire electronics
industry in paying homage to Shockley, Brattain and Bardeen in
1973, the 25th anniversary year of their discovery. ®

Space flight, computers, advanced instrumentation systems,

Electronics Today International
Australian Consolidated Press,
107 Fleet St., London, E.C.4.
Telephone: 353-1040
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Denis Jacob /7 I/LQ/’
Editeur .
Christian Darteuvelle / / f\'ca/l/\,

Directeur de la Redaction

Edouard Pastor
Directeur de la Publicite

Electronique Pour Vous
International

17, rue de Buci, Paris.
Telephone.: 633-65-43



THE WORLD’S LEADING

1C Troubleshooters

Logic probe and pulser

Logic clip Logic comparator
Model 10525T Logic Probe Model 10528A Logic Clip Moqel 10529A
® Dynamic indicator of logic activity ® Displays IC logic states at a glance Logic Comparator
¢ Pulse stretching for pulses down to 10ns e Self-powered, self-contained ¢ Dramatically cuts troubleshooting time
® Bad level detection ® No adjustments required e In-circuit IC testing with no unsoldering

® No adjustments required e Compatible with TTL/DTL logic levels

® Indicator at finger tips
® TTL/DTL compatible
® Safe overload protection

10526T Logic Pulser

® In-circuit stimulation without unsoldering
® Automatic injection of proper polarity pulse
* Greatly simplifies digital troubleshooting
¢ Output protected against overload

e TTL/DTL compatibie

® Enhances utility of Logic Probe and Clip

HEWLETT @ PACKARD

HEWLETT e PACKARD AUSTRALIA PTY. LTD.

22-26 Weir St., Glen Iris, Vic. 3146. Phone 20 1371
Cable Hewpard Telex 31024

Branches in ADELAIDE - BRISBANE + CANBERRA + PERTH » SYONEY
Also in AUCKLAND and WELLINGTON — NEW ZEALAND

® Simple to use with no adjustments

® Dynamic errors stretched and displayed
e Compatible with TTL/DTL logic levels
® Self-powered

|
il

FOR FURTHER INFORMATION OR
DEMONSTRATION MAIL THIS COUPON TODAY

e

O PLEASE SEND FURTHER INFORMATION

0O PLEASE MAKE APPOINTMENT TO
DEMONSTRATE THE IC TROUBLESHOOTERS
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: [ quality and the obvious
§ - e dynamic range. In every price
e eC ' bracket your new Sansui
B ) - amplifier sounds like a much
L more expensive unit. These
o are not idle words. In the

— < review of the least expensive
SU S r AU-505 A Sansui amplifier, the AU-101,
- i a leading Australian journal

ol

o« , S said ... ". .. few amplifiers,
When you're considering the regardless of price, give an
Om | ers Or purchase of a complete new overall test result as good as
cee stereo system, the control this”. Another review said . . .
amplifier is the key to the “ .. better than most other
. ) whole program. Sp it's worthy amplifiers at twice the price”.
SU erlor des' n of detailed .analys1s. With those comments made
There are six audibly about the AU-101
. . superior control amplifiers in (recommended price $149)
U er e |neer|n the Sansui range . . . from can you imagine how effective
30 watts RMS to 100 watts the other models in the Sansui
9 RMS. All feature all-silicon range are? With more power
r |n er Ormgnce transistor design — and and, let’s face it, higher
distortion is considerably price tags?

less with Sansui control Let's look at the complete

amplifiers, as output stages Sansui stereo amplifier range:
are semi-complementary

Darlington designs without
[ input or output transformers.
Transformers have always
caused some distortion = D' N
problems in amplifier design .
— but not with Sansui! s O )

The startling difference you
will notice with any Sansui
stereo amplifier is the tonal s Lo

MODEL POWER RATING FREQUENCY RESPONSE REC, PRICE
at 8 ohms.
AU-101 30 watts RMS 20-60,000 Hz. =2 dB. $149
AU-505 50 watts RMS 20-60,000 Hz. =2 dB. $199
AU-555A 50 watts RMS 20-40,000 Hz. =1 dB. $237
AU-666 70 watts RMS 10-40,000 Hz. = 1 dB. $325
AU-888 90 watts RMS 10-70,000 Hz. = 1 dB. $403
AU-999 100 watts RMS 5-100,000 Hz. =1 dB. $460

IMPORTANT: All prices are recommended prices only. The actual cost can
well be less — as trade-in valuations can make a world of difference. See
your Bleakley Gray franchised dealer!

Bleakley Gray Corporation Pty. Limited,
28 Elizabeth Street, Melbourne, 3000.
Please send me complete details about the Sansui amplifier Model l

and the name of my nearest Bleakley Gray dealer.

NAME l

ADDRESS

. POSTCODE S )
ansui
- r . 1 1 1 1 1 1 1 /|

Sansui Distributors: Australia, excluding W.A.:

Bleakley Gray
Corporation Pty.Limited.

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101°
Telex 31904; Sydney Office: 177 Salisbury Rd., Camperdown,
N.S.W. Tel 519 5555°; Canberra Office: 25 Molonglo Malil,
Fyshwick, A.C.T. Tel. 952144°;, Adelaide Office: 301 South
Terrace, Adelaide, S.A. Tel. 23 6219; Brisbane Office: 3 Prospect
St., Bowen Hills, Qld. Tel. 52 7333; Perth Office: 27 Oxford St.,

Leederville, W.A. Tel. 81 4988. INTERSTATE REPRESENTATIVES:

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

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

W.A. DISTRIBUTORS: Tel. 25322.

Atkins Carlyle Limited, 1-8 Miiligan St., Perth, 6000. Tel. 22 0191
sansui equipment is manufactured by:— Sansul Electric Co. Lid., 14-1, 2-chome,
lzumi, Suginami-Ku, Tokyo, Japan.

BG—SA—1272




INSTROL

ADC 220X .. $17.00

ADC 220X. Type: induced Magnet; Output: 6 mV at
5.5cms ’ sec. recorded velocity; Tracking Force: 1
to 22 grams; Frequency Response: 10 Hz to 18 kHz
+3dB; Channel Separation: 20d¢B from 50 Hz to 10

SLASHES
A.D.C. PRICES

ADC STEREO CARTRIDGES — AMERICA'S QUALITY CARTRIDGE

ADC 10E mk4 ... $51.00

Type: Induced Magnet*

Output: 4 mV at 55 cms/ sec. recorded velocity
Tracking Force: 7 gram

Frequency Response: 10 Hz to 20 kHz + 2 dB

Channel Separation: 30 dB from 50 Hz to 12kHz
Compliance: 35 x 10~ cms / dyne
Elliptical Stylus Tip: Contact radius:
lateral radius: .0007'*

IM Distortion: Less than 129 — 400 & 4000 Hz at
143 cms ’ sec. recorded velocity

Vertical Tracking Angle: 15 degrees
Recommended Load Impedance: 47000 ohms
nominal

kHz; Compliance: 20 x 106 cms/ dyne; Spherical
Stylus Tip Radius: 0007'' Vertical Tracking Angle:

150, .0003";

&
ADC 220XE ... $22 .00

ADC 550XE ... $30.00

ADC 220XE. Type: Induced Magnet; Output: 6 mv ’

a

ADC 550XE. Type: Induced Magnet; Output: 5 mVv
at 5.5cms 7 sec. recorded velocity; Tracking Force:
Jato2 grams; Frequency Response: 10 Hz to 20 kHz
+ 2dB. Channel Separation: 20 dB from 50 Hz to 12

at 5.5cms / sec. recorded velocity; Tracking Force:
1 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; = -° A ; X y Sl
Elliptical Stylus Tip Radii: Contact radius .0003"" kHz; Compliance: 35 x 104 cms / dyne; Elfipticat
Lateral radius .0007’; Vertical Tracking Angle: Sty!us Tip Radii: pontact raﬁnus .0003'’. Lateral
150 radius .0007''; Vertical Tracking Angle: 150,

SPECIAL INTRODUCTORY ADC OFFER ... SAVE$$$$

J. H. TURNTABLE (complete ) This outstanding turntable value consists of : -

o {A) J.H. TURNTABLE

Belt drive, synchronous motor, unmeasurably
small rumble, wow and flutter of better than
0.04%, negligible hum radiayon, with 12°
diameter of platter

(B) SANSUI TA1050 ARM A high precision universal arm Ol damped
cueing hft s fitted. Ant skate. Separate stylus
pressul e gauge

(C}) A.D.C. 220X Magnetic cartridge. Tracking force 1% to 3
grams, extremely linear and smooth
frequency response.

(D} INSTROL 44 STAND PLUS
HINGED ‘PERSPEX’ COVER.

$105.00

(fully assembled & packaged)

This acoustically sprung player stand is
available in either oiled teak or walnut,
complete with moulded perspex cover and
“stay-up’’ hinges.

ALL THE ABOVE FOR ONLY

COMPLETE HI-FI CATALOGUE
& PRICE LIST ... ONLY 50c

Piease send me your complete hi-fi catalogue
and price list. | enclose herewith postage stamps
Contains full specifications, retail pricing and discount pricing on the followin or money order to the value of 50c. |
iterns: P P 9 S P 9 9 understand that the 50¢ will be refunded on my
Lerns. = | . . first purchase.
Turntables, Player Stands and Perspex Covers, Cartridges and Stylii, Amplifiers,
Amplitier Kitsets, Separate Speakers, Speaker Systems, Speaker Enclosures,
Speaker Kits, Equipment Cabinets {Built & Kits) for Hi-Fi, Hi-Fi Accessories,
Guitar Amplifiers and Guitar Speaker Systems (Built & Kits) Technical Books,
Instrol Products, etc.




INSTROL SPEAKER

SYSTEMS

All the systems below are available in kit form. The cabinet kits come in either unpolished Queensland Maple veneer of
unpolished teak veneer. All kits are complete, and include speakers, crossover networks (where applicable), cabinet kits, grille

cloth and innerbond.

MAGNAVOX 8-30 SYSTEM

at reduced prices.

Featured in "“Electronics Today''. It handles 30 watts RMS, features
a new high performance 8" speaker, two 3' tweeters, and is
available in cabinet 20 7/8'" x 12 7/8" x 8 7/8' (1 cu. ft.) or 23
7/8'" x 154" x 10 7/8" (1.6 cu.ft.). Available in teak or walnut
veneer,

COMPLETE SYSTEM

$42.00{1cu ft), $52.00 (1.6 cu ft})
$55.00 {1 cu ft), $65.00 (1.6 cu ft)

SEPARATE COMPONENTS
Enclosure kit {1 cu ft) $16.50 (maple), $17.50 {teak)
Enclosure kit (1.6 cu ft) $26.00 (maple), $28.00 {teak)
Built Enclosure (1 cu ft) $29.00 (walnut), $30.00 (teak)
Built Enclosure (1.6 cu ft) $38.00 (Walnut), $40.00 (teak}
speakers & crossover only $26.00 (one side only)

Kit of Parts
Built and Tested

WHARFEDALE SPEAKER SYSTEM KITS

The Wharfedale Super Linton, Meiton and Doverdale || are now
available as build-yourself kits, featuring INSTROL quality cabinet
kits in choice of maple or teak veneer.

The Super Linton kit employs an 8'" and 3'' speaker, frequency
response 40-17,000Hz, cabinet 21" x 11%'" x9!2"", 15 watts RMS.
The Melton kit employs a 12' bass and a tweeter, cabinet 22%'" x
13" x 10", 25 watts RMS,

The Dovedale |1l kit employs a 12 bass, 5" mid-range and 1"
tweeter. Cabinet 28" x 154" x 10'", 35 watts RMS.

COMPLETE SYSTEM

Super Linton kit {Unit 3)
Melton kit {Unit 4)
Dovedale i1l kit {Unit 5)

$52.00
$93.00
$127.00

SEPARATE COMPONENTS

$15.50 (maple), $16.00 (teak)
$26.00 {maple), $28.00 (teak)
$35.00 {maple), $37.00 (teak}

Unit 3 encl. kit
Unit 4 encl. kit
Unit 5 encl. kit

NEW E.T. MAGNAVOX 8-30 DESIGN

A revised version of the popular Magnavox system was featured in
July 1972 edition of Electronics Today. It featured a Philips tweeter
and improved crossover

COMPLETE SYSTEM

$62.00 (1 cu. ft.) $72.00 (1.6 cu. ft.)
$75.00 (1 cu. ft.) $85.00 (1.6 cu. ft.)

Kit of Parts
Built and Tested

SEPARATE COMPONENTS
Speakers and crossover only $45.00 {one side only)

91A YORK ST., (between King & Market Sts.),
SYDNEY, N.S.W. 2000. Phone 29 4258

INSTROL and SEAS COMBINE
to present 2 NEW speaker systems
the BROADWAY 201
and BROADWAY 251

BROADWAY 201 — This system features the SEAS wide range 8"

speaker, 21TV.GD, in your cholce of teak or walnut enclosure, The

‘itltractlgve cabinets, which feature bevilied fronts, measure 16-7/8" x
g,

BROADWAY 251 — This system uses the 25 TV.ED, a 10" wide
range speaker by SEAS, in teak or walnut cabinets. Featuring
bevilled fronts, the enclosures measure 21’ x 12" z 111",

COMPLETE SYSTEM

Kit of Parts (Broadway 201)
Kit of Parts (Broadway 251)
Built and Tested {Broadway 201}
Built and Tested (Broadway 251)

SEPARATE COMPONENTS

BROADWAY 201 encl. kit only $14.00 (walnut) $15.00 (teak)
Broadway 251 encl. kit only $19.00 (walnut) $19.50 (teak)
8 SEAS (21 TV.GD) speaker only $12.50
10 SEAS {25 TV.ED) speaker only $14.50

Please send me the following speaker systems oOr
turntable system. These will be sent by road
transport or passenger rail, freight payable on
receipt of goods. (Cartridges will be sent freight




the only word

to describe

the extraordinary
performance of

the new Wharfedale
“Denton’ and
“Linton” compact
speaker

systems.

DENTON 2.

Size: 14” x 9%"” 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:
Oiled teak or polished walnut.

LINTON 2.

Size: 19" x 10" x 9%"”./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'%"./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 walnut.

|

DENTON 3.

Size: 14” x 9%"” x 83%"./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.

WHARFEDALE \' s A5 resr nmisu

WHARFEDALE N DES’GN.

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

Australian National Distributors:

Bleakley Gray Corporation Pty.Limited.

Head Oftice: 28 Elizabeth St . Melbourne . Vic. Tel. 63 8101°. Telex 31904  Adelaide Office: 301 South Terrace. Adelaide. S.A. Tel. 23 6219

Sydney Office: 177 Salisbury Rd.. Camperdown. N.S.W. Tel. 519 5555 Brisbane Office: 3 Prospect St.. Bowen Hills, QId. Tel. 52 7333

Canberra Office: 25 Molongfo Mall, Fyshwick. A.C.T Tel. 95 2144° Perth Oflice: 27 Oxtord St.. Leederville. W.A. Tel. 81 4988
INTERSTATE REPRESENTATIVES N T.: Pfitzner's Music House. Smith Street, Dar Te 801 K. W. McCulloch Ply. Ltd. ° Street, Launce

SG.-WNP.4
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AUTEL SYSTENS PTY LID

SYDNEY'S LITTLE GIANT HI-FI CENTRE

THREE OF OUR MOST POPULAR SPECIAL SYSTEMS

JVC VN300 DUAL 1214 TURNTABLE
15 R.M.S. per channel Manual or Auto.

High/Low filter. All Complete with JVC AUTEL SPEAKERS
facilities. Shure 55E Cartridge. 8" 2 way — 25 watts

SYSTEM COMPLETE FOR $339.00 R.M.S. 25 — 20 kHz

- ®
P
DUAL 1218, SHURE 91ED

80 watts R.M.S. :
Cartridge. Professional JBL — Exact copies of

per channel

quality making a AM/FM Tuner - the famous L55 speakers
perfectly matched 2ta o using JBL 5 + 2 speakers —
pe circuits. .
system. unbelievable must
SYSTEM COMPLETE FOR $1195.00 be heard.

e arar e O

[l e €.
cace €4 €

¢ e
.

P Y o

MARANTZ 1060

Tested in excess of 40 watts/ Large ADVENT speakers. DUAL 1216 TURNTABLE
channel before clipping. Base, Designed by the man who Plus Shure 55E
Treble, midrange control, made A.R. speakers famous Cartridge.
Hi-Filters plus all facilities. for reproduction.

SYSTEM COMPLETE FOR $639.00

AUTEL SYSTEMS PIYLTD ';5 oo 3

>

20 PITTWATER ROAD, GLADESVILLE, 2111 =

OPEN THURSDAY NIGHT




Douglas Trading seals the deal nobody else can match!

2,000 SONY STEREO TAPE RECORDERS _AUSTRALIA’S BIGGEST ORDER, EVER!

When Oouglas Trading ordered 2,000 SONY stereo tape recorders they

set two records. It was Australia’s biggest single order — and it brought
Australia’s biggest discounts. Take this SONY TC-252 model.
Unbeatable value at the price! All silicon transistor ITL/OTL circuits —
4 track stereo/mono, tape recording and playback system. Retractable
pinch roller for easy tape threading. Easy sound-on-sound recording —
either right channel on left or left channel on right. Speaker switch for
on/off and monitor-level control. Public address facility. High-fidelity
lid-integrated satellite speakers. 3 speeds: 7°' reel capacity: dual VU

meters: automatic shut-off switch: instant stop control. 2 microphones
and tape included in our price. Easy terms!

Old price $622 Ourprice $399

SONY 3 SPEED, 3 HEAD STEREO
TAPE RECORDERS

Another deal nobody else can match. New shipment. Brand
new in sealed cartons and backed by SONY 12 months
warranty. Features multiple inputs for microphone, magnetic
player, tuner and auxiliary. Functions independently as
recorder, amplifier or tape deck. 40-watt total dynamic
power output (20 watts per channel}. Solid state circuitry.
Bass and treble controls. Echo effect recording,
sound-on-sound recording, 3 heads, 3 speeds. Easy-read VU
meters, noise suppressor, digital tape counter with reset
button, sliding-type volume control, recording button for
each channel. Easy threading, auto shut-off, self release
instant stop. Two microphones included in our price!

Save $223

Post your cheque and order today! e
SONY TC-3520

3 HEAD, 3 SPEED,
STERED TAPE DECK
OISCOUNT SPECIAL!

Write for free illustrated brochure.

185-191 BOURKE ST., MELBOURNE Only $199

Phone 63 9321 ) /

12 ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1973



[LTIIITIL]
eo0ts0s0e
sopoe

A P.D.P. 11/45 Computer System, similar to those to be used for Control and Data
Aquisition in the Gladstone Power Station.

The Gladstone Queensland Power
Station will have a total generating
capacity of 1,100 Megawatts, its four
identical 275,000 kW turbo-alternators
being driven by steam from four coal-
fired boilers. The centralised control
system will include data-logging equip-
ment, automatic turbine starting facili-
ties, and a fully automatic control sys-
tem for the boiler plant.

The data acquisition and control sys-
tem for this $200 million project will
be supplied by Data Technology Pty.
Ltd., a wholly Australian systems
house, |t will be locally integrated
from system modules supplied by Digi-
tal Equipment Corporation, and Com-
puter Products Inc. Data Technology
will also undertake all systems design
and software for the project.

The computer system and much of
its input/output equipment will be
duplicated, permitting normal system
operation during maintenance or
failure of a major systems component.
The computers will be two P.D.P.

11/45's, with magnetic discs, tapes and
video displays. Computer Products’
process input/output equipment pro-
vides the means for the computers to
access the 3,400 analog and 2,600 digi-
tal data sources which are to be moni-
tored. -

The system will calculate, log and re-
port the plants’ status and perfor-
mance data, provide turbine start-up
and shut-down control, and issue plant
alarms to the operator.

DIGITAL CLOCK ON SINGLE
CHIP

A complete digital clock on a single
chip has been developed by the
National Semiconductor Corporation.
Called the MM5314 series, the digital
clock circuits contain all of the
counting, decoding and multiplexing
circuitry required for a four or six
digit electronic clock.

The MM5314 series is made with
National’s P-channel enhancement
mode low threshold process, and oper-
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ates from a single 11 to 19 volt supply.
It operates from a half wave rectified
50 or 60Hz input. This input signal is
then shaped and divided by either 50
or 60. Three other counter stages com-
plete the division to 12 or 24 hours.

The built-in multiplexer samples the
outputs from these counters and
routes them to an on-chip ROM which
is programmed to provide both BCD
and sever-segment outputs, The dis-
play scanning rate is controlled by an
external resistor and capacitor. The
MM5314 is designed to work with in-
expensive plastic transistors for digit
and segment driving of standard LEDs
or incandescent displays.

Fast slew, stow slew and hold control
are provided to set the clock. The fast
slew advances the hours counter at a
one hour per second rate; similarly,
the slow slew control advances the
minutes counter at a one minute per
second rate. The hold control stops
the counter chain and thus the seconds
digits can be set.

Australian distributors are NS Elect-
ronics, Stud Road, Bayswater, Vic.
3153.

NEW IRH INDUSTRIES

CHAIRMAN

Mr. L. W. Port, B.E. has been appoin-
ted Chairman of IRH Industries .
Limited.

A graduate of Sydney University, Mr.

‘Port is a consulting engineer and has

been on the board of IRH Industries
Limited for some years.

His appointment follows the death
earlier this month of the company’s
previous Chairman, Mr. C. J. Stevens.

SONY FORMS SUBSIDIARY
FOR VTRs

Sony Corp. has established a manu-
facturing subsidiary to produce video
tape recorders and video cassette sys-
tems.

Called Sony Corp. of Kohda, it will
be capitalized at 1 billion yen ($30
million). A plant is being built on
108,000 square metres in a new indus-
trial complex near Nagoya, Aichi pre-
fecture.

Sony is now making VIRs at its
Shibaura and Atsugi factories and also
at Teac Video Co., a joint venture.
This production wil! continue, buta
spokesman said increased demands for
VIRs necessitated the new subsidiary.

ELCOMA EXPORTS

Over three million transistors have
been ordered from the Elcoma
Division of Philips Industries for deli-
very in Britain and the USA.
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SPACE HOAX?

The authoritative British journal
New Scientist in its issue of
January 4 spoke of a letter that
it received claiming that the
whole US space program was a
hoax.

""And why not,” commented
the New Scientist. “The US is
already perpetrating some of the
most massive hoaxes in history.”

The article went on to point
out that with at least as much TV
time as given to the space
program, the US were shown to be
withdrawing troops from Vietnam.
Yet, said the journal, the number
of US troops in Vietnam did not
change during 1972,

Apart from that, the biggest
hoax of all, said the New
Scientist, was aimed at con-
vincing American voters that a
peace treaty was about to be
signed.

"Any Government that would
hoax not only its own people
but also a foreign government to
win an election — said the
journal — would not stop short
at fabricating an entire space
program.’’

BOMB SNIFFER

A team of chemists in California have
devised a technique for detecting hid-
den quantities of TNT.

According to a report - in the Nov-
ember issue of Analytical Chemistry

the method used is negative ion mass
spectrometry. When TNT is bom-
barded with energized electrons, the
resulting spectrum of negatively
charged fragments has an intense peak.
Other nitro based explosives produce a
similar signal but can be identifyed by
changing the detector’s electron en-
ergy.

The technique is claimed to be asto-
nishingly sensitive and quantities as
small as one trillionth of a gram can be
detected. Apart from this the device is
not affected by temperature changes
nor by most air contaminents.

ENVIRONMENT ‘73

A comprehensive exhibition of
equipment, techniques and services, in-
cluding instrumentation for
monitoring and measuring pollution of
air and water, is being staged in
Sydney from February 21-25, 1973.

Equipment from several overseas
countries will be displayed and demon-
strated together with a wide variety of
Australian developed and manu-
factured products.

Exhibits include monitoring,
measuring, dust and fume control, re-
cycling, and solid waste treatment in-
cluding compaction, pulverisation, re-
cycling and incineration.

Particular emphasis will be placed on
recycling operations, water and waste
water treatment, prevention of oil pol-
lution, air pollution in Australia,
economics of environment impact,
automatic air pollution monitoring
systems, management of natural re-
sources, sewerage, garbage handling
and disposal, noise pollution, etc.

The United States of America is
officially sponsoring a trade mission
led by Mr. Frank Sebastian, Senior

| Vice-President of Envirotech Corpo-

ration. Several members of the mission
will present papers at the Conference.

In addition to the main conference
which will be of interest to State and
Federal Government departments,
engineers, architects, consultants,
industrial and commercial executives,
a special symposium dealing with
management of natural resources will
be staged on Friday, 23rd February. It
will cater for groups outside of the
directly technological sphere on envi-
ronment and pollution prevention and
control,

The Swedish Government is sending
a large trade delegation led by Mr.
Ingemund Bengtsson, Minister for
Agriculture and Environment.
Included in the delegation will be
keynote speakers, Mr. Valfrid
Paulsson, Director of the Swedish En-
vironmental Board and Mr. Axel

!lveroth, Director-General of the
Federation of Swedish |ndustries.

The organisers expect that this con-
ference will be of very great interest to
a large number of people. Because of
this, attendance will be by pre-
registration only. Intending delegates
are asked to notify the organisers
Total Concept Exhibitions, P.O. Box
127, Balgowlah, NSW, 2093
immediately.

The exhibition itself will be open to
the public on Saturday 24th and Sun-
day 25th of February — and to the
trade Wednesday 21st to Friday 23rd.
Venue is the R.A.S. Showground in
Sydney.

{Continued on page 125)
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Vehicle of the future? Sundancer | kas been built by US ESB Corporation to research
desirable vehicle characteristics for edectric propulsion. (Inset is solid-state voltage
regulator from Britain’s Joseph Lucas organisation).
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Fig. 1 Schematic drawing of fuel injector system.

ince Shockley's invention of the
Siunction transistor back in 1949,

electronics engineers have
confidently forecast the solid-state
take-over of Detroit.

The latest estimate by Lester Hogan
(President of Fairchild Camera and
Instrument Corporation) is of a
$5 000 000 000 market for vehicle
electronics by 1980 in the USA alone.

This seems optimistic in the extreme,
for assuming that the US car
manufacturing market will level off to
the generally predicted 10 million per
year, Hogan’s forecast implies that the
cost of the electronics per car will be
$6500 at manufacturing level alone,
hence the value of electronic
assemblies in the finished vehicle
would be at least $1500, nearly half
the price of the car.

Nevertheless electronics is being used
more and more by the motor industry
— in many cases because electronics is
the only practical solution to the
anti-pollution and safety problems
that the government has insisted the
carmarkers resolve.

Dr. Villa, head of FIAT'S electronics
division takes a more cautious view. In
a paper delivered to the |.E.E.E. last
year he forecast that (assuming the"
retention of petrol driven vehicles),
electronics would account for some
10% of the cost of a car by 1980 and
12% by 1985.

He felt that the areas of expansion
would include solid state transducers
and actuators, and the development of
digital devices using MOS technology
in MSI and LS! custom made chips to
aid in system integration.

Needless to say electronics are being
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used more and more in today's
vehicles — and will continue to be so
as solid-state devices are developed
that can stand up to the surprisingly
harsh environment in which they must
operate.

Few electronic engineers realize just
how harsh this environment can be.
Underbonnet temperatures for
example can vary from —450C to
+1200C — humidity from zero to
100% — in fact devices must continue
to work even if covered in oil or water.

Apart from the wide range of
ambient temperature, the nominal 12
Vdc supply is very far from being that.
Transients approaching 400 volts are
quite common; just disconnecting the
battery may produce a negative spike
from the alternator of at least 70 volts.
Many garages will ‘boost start’ a cold
vehicle using a 24 volt battery, so here
again steady voltages of at least 28V
may be experienced.

As if this were not enough, vibration
and shock loadings can be
unexpectedly high. Even a simple
action such as slamming a car door can
transmit acceleration levels of well
over a hundred G to the dashboard.

Small wonder then that so many ill
conceived CD1 ignition systems ceased
to operate after a short time!

Fortunately the recently developed
complementary MOS (CMOS) can
tolerate harsher working conditions
than previous integrated circuitry and
has the additional advantage that it

can more readily be interfaced with 12-

volt operated devices.

CURRENT DEVELOPMENTS

At present, research and
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Fig. 2 Block schematic of VW's computer diagnostic system. In use,
the vehicle is connected to the computer via 28-way cable.

Electronics may revolutionize
the car as we know it today —
ex GM research engineer and
now Editorial Director of
Electronics Today International
— Collyn Rivers reports.

development is concentrated on
several areas. The first is to see what
existing mechanical or
electro-mechanical assemblies can
usefully be replaced by solid-state
equivalents. And by ‘usefully’ what
the motor industry means is more
cheaply, for the existing systems have
been proved more or less adequate for
many years. |ncremental cost is very
much the name of the game.

In this category are electronic
ignition and fuel injection systems,
solid-state voltage regulators, air

conditioner controls, warning systems,
instrumentation etc.

ELECTRONIC IGNITION

Although one would never believe
this from the advertisements, the
conventional  (Kettering) ignition
system provides adequate performance
for the average (non-racing) car. And
providing the system is maintained in
good order, little (if any) increase in
performance will be attained by fitting
an electronic system.

But the key word is ‘maintained’,
and in practice very few cars have
ignition systems in good working
order. The big advantage of the
electronic systems is that once
installed, the ignition system will from
then on require very little routine
maintenance.

Whilst the more ambitious electronic
systems seek to replace most
components of the existing ignition
system, (as in CDI systems), many
companies are content to devise ways
of eliminating the contact breaker
points alone.

Chrysler (USA) has now switched
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totally to a semi-electronic ignition
system for their full range of petrol
driven vehicles. The company have
devised an outwardly normal-looking
distributor, but one in which the
contact breaker points have been
replaced by a rotating magnet and a
reluctance transducer — basically a coil
of wire in which a pulse is induced by
the rotating magnet.

The magnetically generated voltage
pulse is amplified by a power
transistor which switches the primary
circuit of the ignition coil.

A similar system has been available
from General Motors for some years —
but only as an optional extra.

Critics of the system say that it does
not put out uniform pulses over the
full range of engine speeds, and that as
the output from the reluctance
transducer is related to velocity,
engine starting is very difficult at low
cranking speeds. in practice however,
the system seems to work very well.

Mallory use a breakerless system in
which the contact breaker points are
replaced by a small globe and
photocell. A shutter wheel rotating
between the two, exposes the photocell
to the light from the lamp at the
precise points where ignition pulses are
equired.

Also available — but not so far as
original equipment — is the capacitor
discharge ignition system (generally
abbreviated to '‘CDI’). Ail CDI systems
work in a basically similar way. In
effect they use a dc-to-dc converter to
raise the level of the 12 Vdc supply to
approximately 400V, The output of
the converter then charges a
(typically) 1.5 uF capacitor which is
discharged through a switching
element — such as an SCR — into the
primary winding of a specially wound
ignition coil.

A recently developed CDI unit — the
Delta Mk Ten 'B’ controls the spark
duration as well as intensity — an
effect that the maker claims reduces
exhaust pollution,

Although electronic ignition systems
got off to a shaky start — due

primarily to the electronics industry’s -

failure to allow for the harsh working
environment — it seems practically
inevitable that the electronic ignition
system will shortly replace the
electromechanical system — if only
because the reduced need for
maintenance lessens the probability of
pollution from badly tuned engines.

ELECTRONIC FUEL
INJECTION

As with electronic ignition systems,
electronic fuel injection plays a
valuable role in reducing pollution. In
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Fig. 3 Mercedes anti-lock braking system. Digital transducers (1,2} send signal proportional
to wheel velocity to central control unit. If signal indicates wheel deceleration is above
1.3G, electro-magnetic valve reduces pressure in hydraulic brake line to wheel/s concerned.

the latter case it does it directly:
accurately metering the air-fuel
requirements of the engine.

A number of electronic fuel injection
systems are already used as standard
equipment. A typical unit is shown in
Fig. 1. This unit, developed jointly by
Bosch and VW contains some 250
components including 30 transistors
and nearly 40 diodes.

Fuel is pumped from the tank into a
ring main for distribution to all
injection valves. A pressure regulator
maintains a constant 28 psi in the ring
main.

Electromagnetic injector valves in the
inlet manifold are opened and held
open by a pulse from the control unit.
The pulse width, is governed primarily
by engine speed and load conditions, it
varies from two to 10 milliseconds.

The ignition distributor has the usual
breaker points etc, but in addition two
non-adjustable trigger contacts 1800
apart are located in the lower part of
the distributor housing.

Signals from these contacts are used
in the electronic control unit to trigger
a speed controlled switch,
flooding-protection circuitry and a
monostable vibrator circuit.

Load information is provided by a
pressure sensor in the intake manifold.
Information is also obtained from
sensors monitoring cold-start
conditions, warm-up, enrichment, etc.

In Britain, Joseph Lucas have
developed a fuel injection system
based on an MOS digital memory. In
this system the main parameters
monitored are throttle angle and
engine speed and digital signals derived
from these and other parameters
determine engine fuel requirements.

The digital memory used in the
Lucas system has a storage capacity of
256 x 7 bits words — i.e. 1792 bits
altogether.

When tested on a Triumph sedan, the

emission measurements were just short
of that required to meet the USA's
fairly stringent 1975 Federal and
Californian legislation requirements.
As with electronic ignition systems it
seems reasOnably  certain  that
electronic fuel injection will take over
from conventional carburetors. In fact
in a report to the Environmental
Protection Agency, the USA’s
National Academy of Sciences said
that in their opinion, electronic fuel
injection would enable the automobile
industry to meet current anti-pollution
legislation — in particular the
difficult-to-meet section that requires
the vehicle engines to maintain
emission levels below the legal limits
for at least 50000 miles without
adjustment.

ELECTRONIC SERVICE
CENTRES

A second area in " which the
automobile and electronic industries
have formed an alliance is in
developing  computerized  testing
facilities.

This is an area that scares both
industries half out of their collective
minds, for the automobile people are
only too well aware of just how bad
servicing can be — and will even admit
this privately. The electronics people
quake at the thought of the average
semi-skilled garage mechanic
attempting to sort out the entrails of a
fuel injection computer.

Here, Volkswagen appear to have
beaten their competitors with a
computerized self-analysis system.

Designed (in conjunction with VW)
by Siemens in Germany the diagnostic
unit checks out over 60 separate items
in less than thirty minutes.

The diagnostic unit is plugged into
the vehicle via a multi-way connector
(built into all VWs from 1972
onwards). A program card, applicable
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,to each model and year, is inserted
into the diagnostic unit’s program card
reader. Then, using a hand-held input
unit, . a technician: follows a
predetermined test sequence. Most
tests are made automatically, but
occasional tests must be made manually
(tyre pressures for example). At the
end of the sequence the complete test
results are printed out on a diagnosis
form. -

.Figure 2 shows a block schematic
drawing of the diagnostic unit. As may

‘be seen, the unit is basically a data

. logging system .in which input data are

translated into a form compatible with
the system. The data is then digitized
and compared in sequence with the
manufacturer’s specifications. If any

* measured parameter is found to be

outside the correct limits a note to this
effect is printed out on the results
card.

Some of the tests performed
include:—
a) Cylinder compression — (this is

checked by monitoring the voltage
drop across the battery earthing strap
whilst the starter is turning over the
engine (the ignition system s
meanwhile temporarily disabled). The
ac component of the drop is related to
engine compression and it is this
component that is monitored.

b} Ignition timing — a metal
projection on the engine flywheel
indicates top dead centre position.
This . projection is sensed by ‘a
reluctance transducer, and related
against a signal derived from the spark
plug firing times,
-enabling .the diagnostic computer to
evaluate the timing.

Battery condition — checked via an

provides data’

.

inbuilt battery probe (for electrolyte
level). An inbuilt load resistor’ enables

checks to be made of on-load-:

performance.

Other automobile companies are also
working on similar lines to- VW,
General Motors for example have
developed a series of didgnostic
vehicles. One such, known as Delta |
illustrates how a vehicle can be
plugged into 'a simple data terminal
which then uses telephone line

connections to a central computer. A

second GM vehicle, Delta Il, has an
inbuilt computer which advises the
driver of the status of all critical
components and systems.

Other diagnostic units are being
developed for use on manufacturing
production lines — hopefully to ensure
that vehicles have been properly
screwed together before sales.

The major difficulty facing the
proponents of automated diagnosis is
that major car manufacturers are
adamantly opposed to standardized

-plug-in” test gear. Their argument is

that electronic systems of various cars
are not compatible anyway — and
apart from that, one manufacturer’s
service staff would not be able to work
on vehicles from another — and vice
versa.

No doubt the prospect of being able
to ‘ensure that only XY agents service
XY cars has not been overlooked.

However in the USA at least, the car
manufacturers may soon find
themselves with little choice for a Bill,
passed both by the Senate and the
House last year, may soon require all
vehicles to be subjected to diagnostic

- testing before sale, and after accidents.

sscaces o TN .

Fig. 4 Lucas system uses micro-wave radar to measure

relative speed and spacing of vehicles and then
adjusts these values by automatic operation of
throttle and brakes.
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SAFETY PACKAGES

Having spent several decades insisting
that the public would not buy cars in
which safety was accented, the
autombile industry has done a
complete volte-face and some of the
less reactionary organisations have
admitted that Ralph Nader may even
have been right. (The remainder still
concentrate on picking * out
inconsistencies in some of his evidence -

.in the extraordinary belief that this

negates the whole of it).

ANTI-SKID SYSTEMS .

Such.systems have been in common
use on aircraft for years, and one or
two specialised cars have recently been
fitted with adaptations of aircraft
systems.

So far these devices work by sensing
wheel deceleration — using magnetic
sensors. If the deceleration exceeds a
predetermined level, an electronic
control unit actuates control valves
that release brake hydraulic line
pressure. A drawing of a typical
system is shown in Fig. 3

Once again this in an area in which
Government legislation may force
vehicle builders to fit anti-skid. units.
In the USA a Federal motor vehicle
safety standard — to became effective
in 1974 — is so stringent that braking
requirements (for trucks fitted with
air-brakes) can probably only be met
by installing antilock systems.
Without doubt these requirements will
be extended to cover other classes of
vehicle in the near future..

In Germany, Mercedes’ plan to install
the Teldex anti-locking unit appears to
have been delayed by unexpected
production difficulties — the price also
is reported to be much higher than was
originally hoped. 5

In England, Michael Bertioli,
Manager of Lucas’ Electrical Circuitry
Department recently described an
automatic headway system that his
department has developed.

The Lucas system (Fig. 4). uses
micro-wave radar to . measure the
relative speed and spacing of  the
vehicles and then adjusts these values
by automatic operation of the brake
and throttle. :

Mr Bertioli said that the system
would be no larger than a rectangular
headlamp and would cost no more
than a car radio. However he added
that the system would only be
completely effective if universally
enforced by legislation.

The British Government’s Dept. of
Environment has awarded some
$60,000 fot future development of
the Lucas scheme,

Although automatic braking systems
seem fraught with potential
difficulties, industry spokesmen are
optimistic. William Miron, President of
Bendix Automotive Group said
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All-in-one instrument panel from Smiths uses printed circuit construction and is connected

to vehicle’s wiring harness via multi-way plug.

recently that the Bendix system could
be fitted as an option as early as 1974
— price probably less than $200.

General Motors’ view is that radar is
still the most promising technique.
According to a spokesman from their
research  laboratories at Warren,
Michigan, they have investigated other
techniques  including lasers and
ultrasonics but have rejected them as
being insufficiently robust.

Their experiments so far prove that
an automatic braking system can be
faster, more accurate, and hence safer
than a human driver operated system,
primarily because the reaction time
between recognizing a system as
potentially dangerous and taking
avoding action is reduced to
practically zero.

ANTI-COLLISION

Right from the early days of
motoring, as the accident rate
continued to climb, ‘authorities’
explained that accidents were due
almost entirely to lack of driver
skill.There was no real need to
produce intrinsically safe vehicles or
even safer roads — all that was
required was a higher degree of driving
skill.”

Fortunately this simplistic view is no
longer widely held and it is accepted
that the multiple decisions often
required in quick succession to avoid
collisions may be beyond the ability of
the average driver to make.
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Hence the move towards automatic
control of some wehicle functions.
(This area is covered in greater detail
later in this article).

The first of such automatic control
systems to be given serious
consideration is intended to maintain a
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ELECTRICITY COUMI!I

safe distance between vehicles.

A number of companies are working
on these systems including Bendix,
Ford, RCA and Sylvania.

Typical of such systems is the ASC
(Adaptive Speed Control) from
Bendix. This uses a 16 GHz radar
beam to detect vehicles at distances up
to 100 metres, It relates this data to
the speed of both vehicles and to the
relative distance between them and
automatically brakes or accelerates to
maintain a safe following distance.

A basically similar unit from Ford
uses an optical beam to provide the
distance sensing signal. This (infrared)
beam is reflected back to the sensing
vehicle by reflectors built into the
tailights of the vehicle ahead.

Common to the radar operated
systems are problems of jamming and
false indication. RCA propose to
overcome this by mounting a reflector
on the rear of all vehicles, which
reflects the received signal at twice the
original frequency (Fig. 5). However
how this system could detect say, a
fallen tree blocking the highway, is not
known,

ELECTRIC PROPULSION

Even were there no pollution
problems, the mere fact that the world
has a limited supply of petroleum is a
compelling reason to look for sources
of motive power other than this type
of fuel. In his Message on Energy
Resources (June 1971), USA President
Nixon clearly warned ‘we can no
longer take our energy resources for
granted”’.

Of the currently known alternative

This prototype vehicle built by Britain’s Electricity Council’s Research Centre is powered by
sodium sulphur battery. The battery is one fifth weight of conventional lead acid batteries

and gives vehicle a ranga of 100 miles at 40 mph.
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fuel sources suitable for transportation
requirements, the most appealing is
electricity.

Electricity, whether derived from
storage batteries, fuel cells or from a
central power station, is far less
polluting at the point of use than
petroleum derived energy. It makes
more efficient use of our most readily
available energy sources. It is silent,
and because of the efficiency of
electric machines, it gives off less heat
during vehicle operation.
~But until recently there has been a
widespread feeling that no worthwhile
progress could be made in the
development of electrically powered
vehicles until batteries with much
greater storage capability per unit
weight became available.

This view is no longer so widely held
and a surprisingly large number of
companies all over the world are
actively developing or producing
specialised vehicles.

A great deal of effort is going toward
battery development, and it is now
generally agreed that a battery with an
energy density approaching 100
watt-hours a pound, a power density
of 60 watts per pound, and made of
cheap materials can be developed.
Such a battery could power a 2 500
pound four-seat car and provide it
with a top speed of 80 mph — cruising
speed of 50 mph and a range of
150-200 miles.

At a meeting of the International
Union of Producers and Distributors
of Electric Energy held in Brussels in
March 1972, the Union’s Executive
Secretary, Jack Young said ‘There are
a number of electrochemical solutions
to the problems: implied by these
requirements (i.e. production of a
battery with specifications outlined
above). While all technological
forecasting must be on shaky ground,
it is our impression that two or three
years — and a lot of work — should
produce a commercially feasible
battery of the characteristics | have
been discussing’.

If this sounds optimistic consider
these facts —

‘1. The USA’'s Federal  Power
Commission’s National Power Survey
recently forecast 38 million
on-the-road electric vehicles by 1990,

2. The USA'’s Environmental
Protection Agency forecasts 40 million
vehicles by the same year.

3. Even the Shell Qil Company is
forecasting five million electric
vehiclés by, 1985. '

4. In Germany, Volkswagen AG and
RWE AG (the largest electric company
in Germany) are jointly developing an
electrically powered version of the
Kombi. If successful the combine plan
to. have 200 experimental vehicles
running by 1974, '
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Fig. 6 Incremental position control

5. Japan’s Ministry of Trade and
Industry has commissioned a $14
million program to develop a better
type of lead-acid battery and five
types of electric cars and vans.
Thirteen companies including, battery
manufacturers,” car manufacturers and
electrical supply authorities are
working together to have the vehicles
on the market by 19765.

6. In France, the government-owned
electricity supply authority ‘Electricite
de France’ is currently building 60
experimental electric cars based on the
Renault 4L. This year the company
will build a further 100 vehicles to test
the possibility of launching into full
scale production.

7. In Zermatt in Switzerland, a town
of 2800 inhabitants with up to
13 000 visitors, all transport is by
electric vehicles. No other form of
motive power is allowed.

From an electronic engineering point

removes many of the difficulties which
currently arise because of the need to
interface between two quite different

technologies.
It also simplifies’ any future move
toward automated guideway"

- transportation systems — which many
authorities feel may eventually be used
for transportation both between and
within cities.

AUTOMATED GUIDEWAY
TRANSPORTATION

Ironically, the motor vehicle —
originally conceived as a means 0O
providing individual mobility, ha
(because of its practically universal
acceptance) become a threat to that
very same concept.

We cannot ban the automobile,
rather we must devise ways in which
the automobile can better be adapted
so that it becomes more harmonious
with our primarily urban style of life.

[T Y

of view a change to electric propulsion Present indications are that our
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Fig. 5. RCA anti-collision system. Transmitter radiates 9 GHz vaniqa//y po!ariged beam.
Signal is picked up and ‘Passive’ antenna on target Car uses diode micro-strip {l/tet:s to
re-radiate signal back to following car at twice the frequency {18 GH2). f?olanzatmn is also
changed to horizontal. Technigue is claimed to eliminate background noise. The system
provides audible and visual warning if vehicles are too close for safety.
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Two new instruments from
ADVANCE

which offer

-to-the-minute performance and
latest ‘state of the art’ technology

ow -to-earth prices

DMM2 digital m/meter

OUTSTANDING FEATURES e 17 ranges for
measurement of AC or DC voitage, current
and resistance ® Maximum stability
e LS| reliability

The DMM2 Digital Muitimeter provides in 17 ranges
a clear digital reading of AC or DC voltage, AC and
DC current and resistance. Push button selection

of functions and ranges. The display has a max.
reading of 1999 with automatically positioned decimal
point. Overrange and reverse polarity indications
are provided. The DMM2 weighs only 3% Ib and
can be operated from AC supply, externai 12V DC,
or an optional rechargeable battery pack. Design
ensures maximum stability for all measurements,
ease of operation allowing use by non-technical
operators and high reliability with all counting and
storage functions performed by an LS| package
(Large Scale Integrated Circuit). Full specifications

0S1000 oscilloscope Comlsatlesoy

OUTSTANDING FEATURES e DC to 15 MHz
bandwidth e 5mV/cm dual trace
e Signal delay ® Comprehensive trigger CHIOITAL MULTIME TER DMMe

facilities, incl. TV sync. e Bright line
auto free-run e Switched X-Y operation

The ADVANCE OS1000 is a portable, dual trace
oscilloscope, combining small size and light weight
with a specification providing the ability to make precise ’ A AVVANCE  INeTRUMENTS
waveform measurements. Wide time base ranges and .
comprehensive trigger control combined with broad
bandwidth and calibrated deflection factor make this
instrument suitable for many general purpose and
laboratory and TV applications. Use of solid state
circuitry throughout makes the OS1000 particularly
suitable for servicing or laboratory use.

Full specifications available on request.

NEY 30 7400 RTH
MELBOURNE 417881 LAUNCEST
ADELAIDE 93 6117 WELLI NGTON {N.Z.)
BRISBANE 528266 AUCKLAND (N.Z.)

JM/87/70
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CARS-
FUTURE SHOCK?

POWER
WAVE MOTOR
ELECTRO VEHICLE
pyNamics| | DYNAMICS

8 (1
Lyl at »PRIVE

MECHANIS

POSITION

1

SYNCHRONOUS MOTOR

Fig. 7 Synchronous motor control

future transportation will consist of
independently powered vehicles which
can be individually (manually)
controlled as at present, but capable
also of travelling more or less
synchronously on automated
guideways.

Three basic control systems are
currently being investigated by the US
Dept. of Transportation.

Central control — in which each
vehicle’s position and velocity is
determined by a central computer
which receives data from the vehicle
itself — or from wayside sensors.
Velocity commands are then sent at
regular .intervals to each vehicle.
However because of the large number -
of vehicles involved this does not
appear to be a feasible approach.

Incremental local control — A sensor
on the vehicle counts distance
increments over time and compares
the result against a prescribed
position/time profile to generate an
error signal. A periodic
absolute-position signal is used to
update the data and thus prevent the
accumulation of position errors. (Fig.
6).

Typical of proposed systems of this
type is to match the frequency of
passing magnetic or  electrical
discontinuities with a reference clock
signal. In effect the vehicle is
‘phase-locked’ into the guideway.

Local moving wave — This technique
involves reading absolute position
from a reference wave. A synchronous
motor for example would be a direct
mechanical implementation of this
concept. However to qualify as an

absolute position
transformation from

7)

controller, the

rotational to
linear motion must be exact — as
through a rack and pinion drive. (Fig.

An alternative method
moving information wave which gives
the vehicle a direct indication of its
relative position error at all times. This
is equivalent to reading the position
from a fixed wayside marker. By
presenting the information as a wave, a
reference s
provided. The vehicle then follows the
null point of one of the wave cycles as
it moves down the track at prescribed

time and position

speed. (Fig. 8).

involves a

Extraordinary precautions are being
considered to reduce accident rates to
a very low figure. The current target is
that personal injuries should not
exceed 1.86 per million vehicle/miles
— and fatalities should not exceed 0.2
per million vehicle/miles.

Automated guideways systems may
also be co-ordinated with, or backed
up by, Personal Rapid Transport

(PRT) systems.

Common to most PRT systems is the
independently
powered vehicles travelling along

concept of small

controlled guideways.

In use a

Turn over to page 90.

POSITION
=

ergMATlON TORQUE VELOCITY
A
WAYSIDE | .| COMPEN- VEHICLE
™ BUFFER | SATION MOTOR (> DYNAMICS gt
SAMPLE INTERVAL
COMMAND SENSOR il

MOVING INFORMATION WAVE

Fig. 8 Moving information wave.
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ALEX ENCEL'S
COLUMN

it's a long time since we talked
cartridges, and the Micro VF 3200E
ilves me the perfect reason to do just
hat. If you doubt that “your current
cartridge isn’t performing up to its best
call in and hear the difference a 3200€
can make. The elliptical stylus and alloy
cantilever are the only moving parts
reducing the movlng mass to half that of
other cartridges. The cantillver tube is
only 25 microns thick. With low tip mass
and correctly shaped and polished
diamond stylus, the VF3200E fully
reproduces all complex wave patterns
resent on modern records. Magnifying
ens stylus guard protects the stylus, aiso
enables the dust on the stylus to be
easily seen. You'll enjoy a new world of
Micro performance for only $34.50.

¥ ¥ ¥

Although we've had a hectic
Christmas-New Year period, we still can
offer a couple of big savings specials in
tape recorders, At the time of
preparation of this ad,, we still had some
stocks of the TEAC 2060 Tape deck at
$289. (List price is $463). Call in and see
if you can land yourself one of these at
these great Encel savings!

% X ¥

Similarly, we still had stocks of the
AKAI 4000D Tape Deck, which is a two
speed stereo deck, and .at our price of
$199, there are few people In Australia
who can match that! So if you're in the
market for a tape deck, call in at Encel's
Sydney or Melbourne stores, see what's
available, and what the savings are!

¥ X *

We've had a number of audio enthusiasts
in over the holiday period for SEAS
speaker kits, These exceptionally fine
drive units are fairly simple to mount
into your own cabinets, and_full
instructions come with the kits. These
are quality acoustic-suspension,
neoprene surround speakers ranging
from the two-unit Type 10 kit with
power rating of 40W, to the Type 60
with 4 drive units and power rating of
120W. And all speakers have the smooth
response superb transient performance,
long throw woofers and matched
dispersion characteristics for which
SEAS are justly famous. Come and see
these SEAS kits! From $44.50,

o Stereo systems from $198 to $3900

o Terms, trade-ins on all items,

AUSTRALIA'S FOREMOST HI-FI
AUTHORITIES

CEL

STEREO

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

Mail orders P.0. Box 286, Richmond,
Vic. 3121
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ate night ballad or

Relaxing late at night calls for soft lights and subdued music. So you
need a system that will reproduce for you in true high fidelity all the
high, mid range and bass sounds in their correct relationship for
civilised nocturnal aural enjoyment . . . even though they're toned
right down to baby sound levels for soothing background effect.

A swinging party could just need plenty of sound power . . . for
dancing or background music . . . and yet not overstretch the budget.
Kenwood gives the right system . . . on both counts.

KENWOOD . . . with its range of stereo amplifiers, turntables and
speakers—and now 4-channel decoders for addition to your existing
system—gives you all the options you need to create your sound

just how you want it.

the sound approach to quality ———
e e e e — v

KENWOOD

N.S.W.: 215 North Rocks Tel.: 417551, S.A.: 652
Rd., North Rocks 2151. South Rd., Glandore 5037.

Tel.: 630 7400. A.C.T.: 7 Tel.: 936117. QLD.: 2
IF}tsso(L;idSc;egnt‘lNﬁc Sales JACOBY (@ Wren St., Bowen Hills

y. - ‘gong @ 4006. Tel.: 52 8266.
St., Fyshwick 2600. l" W.A.: 622 Newcastle
Tel.: 959138, VIC.: 30 M.TC ELI_ St., Leederviile 6007.

Kerr St., Fitzroy 3065. Tel.: 28 5725
TAS: Lawrence & Hanson Pty. Ltd., Hobart, Launceston & Burnie.
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PATIA PARTY

LEFT—This system comprises units to give the ultimate in sound.
The KA-6004 amplifier has exceptional stability over the entire fre-
quency range of 20 Hz to 20 kHz . . . from ultra low range to far above
the limit of audio frequency. Delivers up to 40 watts per channel.
KP-3021 turntable offers really smooth operasion auto play, return,
repeat and stop—saves your discs, too. KL-777 bowline 6-speaker
enclosures reproduce anything in clear sound without distortion. Tone
selector for soft, clear or normal. The ultimate in speakers, $1,110
approx. RRP,

RIGHT—For the swingers, good sound for any party. The KA-2002
stereo amplifier is compact and good looking outside and all silicon
transistorised inside for ear-raising sound performance. Tone controls
to suit room acoustic conditions, The KP-202Z stereo turntable has
smooth, even turntable rotation with auto-return and auto-cut
mechanism to obviate disc or stylus damage .. with soft-as-a-feather
tone-arm action. The KL-2090 bookshelf speakers have remarkable
bass response. Can also be wall-mounted ver:ically or horizontally.
Most attractive grille. Altogether a sound setup to please partygoers.
$420 approx. RRP.

You need to hear as well as see . . . because with Kenwood you can
tell the quality by the sound. Ring any of the phone numbers listed
for informative literature and location of ycur nearest Kenwood
Sound Centre.
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PIONEER CT 4141

ith the introduction of the
WDoIby Noise Reduction System

and chromium dioxide
recording tape, 'the majority of
cassette recorder manufacturers

quickly developed units incorporating
Dolby circuitry, together with the
(practically essential) facilities for
changing the bias level when using
chromium dioxide tape.

But Pioneer was an exception to this
trend for the company has only
recently released a Dolby cassette
recorder. Those who have waited for

this unit to appear will not be
disappointed.
The Pioneer CT 4141 includes a

number of very practical features —
that we have not seen on any other
cassette recorder. In particular, there is

26
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reel-to-reel machines

a ‘“'skip’” button and a ‘memory’
button, which we will describe in more
detail later in this article.

At first sight, the unit seems to be a
copy of the latest trend in cassette
recorder shapes. But whilst this is
partly true, additional novel and
practical features give the Pioneer unit
a character of its own.

The top panel is divided into two
main parts, the front section, which is
approximately 6 wide, is a brushed
aluminium panel and contains the
following facilities: —

The left hand side has a row of six
piano-key type switches across the
front. These are for record, rewind,
play, fast forward, stop, and cassette
eject. To the right of the eject key is a
‘push on’ ‘push off’ pause key. Behind

Frequency response of new
Pioneer cassette deck rivals

electronics

TODAY

INTERNATIONAL

OUTPUT LEVEL (dB)

Fig. 1. Transfer characteristics of recorder
showing the effect of compression circuit,
‘A’, is a curve obtained using no compression
‘B’, is a curve using compression,
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HARMONIC DISTORTION (%)

10.0[

1.0

the six key switches, which are black
and have a narrow block surround
around them, is the cassette-well with
a smoked perspex cover, chamfered on
all edges.

The righthand side of the brushed-

aluminium panel has four slide
potentiometers mounted side by side
and located adjacent to the
cassette-well, The first two
potentiometers are for record level,
left and right channel respectively. The
second two are for playback level
controls. These controls are linearly
graduated from O to 10.

The left and right channel
microphone inputs, the headphone
output socket, and the power push
button, are arranged in line down the
righthand side of the panel. Tip and
sleeve sockets are used for the
microphone inputs, and a ring tip and
sleeve socket for the headphones
output, The power switch is a push-on
push-off button.

The back section of the panel is all
black and consists of a flat section
with a number of pushbuttons, and a
sloping section with the VU meters
and indicators. The push buttons on
the flat section are, from left to
right:—

a) A hold down skip button (or cue
button). This is only operative in the
play mode and feeds the tape through
at twice the normal speed of 1-7/8"
per second li.e., at 3%" per second)
with the playback head engaged. This

INPUT LEVEL (dB)

Fig. 2. How compression reduces distortion
of the recorded signal.

A) 3rd. harmonic — without compression
8) 2nd. harmonic — without compression
C) 3rd. harmonic — with compression

D) 2nd. harmonic with compression.
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is an excellent feature and one that we
have not seen on any other cassette
recorder. 1t makes it possible to find a
passage in the middle of a tape
without having to hop from fast
forward to stop, to play, to stop, to
rewind etc, as is the case on all other
machines we have seen unless one
hand manipulates the play button.

b) A set of four rectangular ""push

n’ "push off’’ buttons which provide
the following:
i) 'Dolby noise reduction’ switching.
ii) ‘Tape equalization level 'normal’
or ‘chromium’’
‘Limiter’ switch which when
selected, switches in a compressor
circuit to reduce any excessive
transients. (The response of this
compression circuit is shown in
Fig. 1).

The use of this compression circuit
resulted in a significant reduction in
distortion (as seen in Fig. 2).

An interesting feature is that when
the compression circuit is in use, the
VU meter and the peak indicator light
still operate on the input level before
compression.

iv) A memory switch which works in
conjunction with the counter.

iii)
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When this switch is selected and
the rewind key pressed, the tape
will automatically rewind to zero
and stop. This means that if you
wish to start a recording in the
middle of a tape you can press the
memory button, set the counter
to zero and then, if you make a
mistake during recording or you
want to go back and hear what
you have recorded, it is only
necessary to press the rewind
button and the tape will
automatically stop when it gets to
zero, eliminating any tedious
cueing.

The sloping section of the panel,
which is fluted, has a resettable tape
counter at the left hand end. This
counter has yellow numerals on a
black background. This is more easily
read than the usual white numerals on
a black background. To the right of
the counter is a novel tape-run
indicator. it consists of light rotating
behind a segmented bezel. The light
rotates at the same speed as the tape,
being synchronized with the take-up
spindle, and therefore immediately
indicates if the tape has jammed or
stopped. When recording, the yellow
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ELECTRONICS TODAY INTERNATIONAL

EDITOR

Apart from the Australian edition, Electronics Today International is now published
in England and France. It is our intention to continue the present rate of expansion
for some time to come.

Because of this we are now seeking an editor for one of our future overseas
editions — which is to be published in an English speaking country within the
British Commonwealth.

Applicants must have extensive knowledge and practical experience of all aspects
of electronics and audio, and must also have the ability to describe complex matter
in clear, concise English.

Journalistic, public relations, sales or business experience would be advantageous
but not necessarily essential.

Salary will be based on qualifications and experience but will be commensurate
with the responsibility involved.

Written applications (which will be treated as confidential) should be addressed
to.—

Collyn Rivers
Editorial Director,
Electronics Today International,
21-23 Bathurst St.,
Sydney, 2000.

ELECTRONIC BOOKS
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PIONEER CT 4141
CASSETTE
DECK

globe is extinguished and a red globe
now indicates that the record mode
has been selected.

To the right of the tape run indicator
are two small indicator lights. The first
one is blue and indicates that Dolby
noise reduction has been selected. The
second one is a red light for indicating
peaks and this indicates that distortion
causing peaks are occurring in the
music. The light supplements the
inbuilt-VU meters which because of
their response time and circuit
characteristics, do not always respond
to sharp transients (which may cause
distortions).

The two VU meters are located
directly above the slide potentiometer
on the sloping section. The meters are
illuminated when the power is on and
are accurately graduated +3, +2, +1,0
-1, -3, -5, -7, —10, and —20dB. All
input and output sockets are located
on a recessed panel in the back of the
recorder. They consist of two pairs of
R.C.A. socket for line input and line
output respectively, and one DIN
combination record playback socket.
Each end of the recorder has a
veneered timber edging.

All the potentiometers on the main
board are clearly marked to facilitate
adjustments. These include the bias
level  adjustment  potentiometers,
equalization adjustment
potentiometers and playback
adjustment potentiometer — to name a
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few of the eighteen adjustment points
that we could see.

The Dolby Noise Reduction circuit is
located on a separate board mounted
on edge at one end of the chassis. The
fuse in the unit reviewed was soldered

Zeoro Level

10000 20000 40000D A B C Lin
(ie1yany) A B C Lm

20( 5000

in place internally but we understand
that later production models have an
externally accessible fuse. The
record-ptayback head uses a ferrite
magnetic material to minimise the
wear which may occur with some

MEASURED PERFORMANCE OF PIONEER CT 4141 CASSETTE RECORDER SERIAL NO. SF 13011

Frequency Response
(Factory set bias)

{(optimized bias)

Frequency Response
(Factory set bias)

Total Harmonic Distortion
(at 1 kHz2) ovVU
—-10VU

Intermodulation Distortion

Advocate Crolyn CfO2
0VU 50Hz to 8.5 kHz

—10VU 50Hz to 9 kHz
~10VU 50Hz to 16 kHz

+1

1§
3 dB
2dB

Erase Ratio For 1TkHz at OVU

—67dB (BASF Low Noise)
—72dB Advocate C,02

Cross Talk atOVU

BASF Low Noise
OVU 50Hz t0 4 kHz

~10VU50Hz to 7 kHz

3 dB
2dB

Wow and Flutter

0.8%
0.1%
Speed Error

1 kHz & 960Hz

ovu
-10VU

Signal to Noise Ratio
(with respect to 1kHz at 0VU) With Dolby Without Dolby

Unweighted
‘A’ Weighted

49dB
58dB

0.1%
0.06%

49dB
53dB
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100Hz
1kHz

40dB
40dB

0.03% rms

+ 0.05%

Line Input Sensitivity For OVU

250mV

“Maximum Line Output
(OVU input — BASF low noise tape)

900mV
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“...(The Dynaco A-25)

has estahlished a

new standard of performance
in uncolored, natural sound.”

THE HI-Ft NEWSLETTER (P.O. Box 539, Hialeah, Fla, 33011)

The critiques from these hobbyist magazines have
unusual merit as these publications accept no
advertising. Their comparative evaluations are
funded solely by the subscriptions of ardent
audiophiles.

The A-25's sound quality is a direct consequence
of its smooth frequency response, outstanding
transient characteristics, and very low distortion,
Its aperiodic design (virtually constant impedance
over its range) provides an ideal load so any
amplifier can deliver more undistorted power (and
thus higher sound levels) for a given speaker
efficiency.

“...you'll have a
hard time buying
more musical
naturalness

at any price.”

THE STEREOPHILE (Box 49, Eiwyn, Pa. 19063)

Uniformity of impedance also makes the A-25
the best choice for adding two new speakers to an
existing stereo setup using the Dynaco system* for
four-dimensional reproduction. In this way, true
“concert hall sound” can be .enjoyed with a
standard stereo’ amplifier.

See and hear two additional Dynaco models, the
AIO and A35 with markedly similar sonics and
closely matched characteristics at your Dynaco
dealer now. Together with the A25, these models
represent the finest value available today.

FOR YOUR NEAREST DYNACO DEALER. WRITE OR PHONE

JERVIS AUSTRALIA PTY. LTD.
P.O. Box 6, Brookvale. N.S.W. 2100
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chromium dioxide tapes on normal
iron heads.

We were surprised to find that the
iron oxide/chromium dioxide tape
switch changed only the record
equalization and not the record bias.
This results in a less effective system,
and one that can be correctly biased
for only one type of tape.

To check this out we firstly adjusted
the bias with the switch on the
chromium dioxide position and
obtained a frequency response to 16
kHz using Advocate Crolyn tape.
Using the same setting but this time
with BASF tape and with the switch
set to the iron oxide position, the
results were very poor with a
frequency response to 4 kHz only.

We then tried to adjust the bias with
the switch in the iron oxide tape
position and using BASF tape. This
resulted in a marginal improvement.

The equalisation circuit — with the
bias switch in the iron oxide position
— appeared to limit the performance
of the machine when using
conventional iron-oxide tapes. With

10000 00 C Un
Li

AB
{161272112) 8 C Lin

the switch in the chromium dioxide
tape position it is possible to obtain a
further improvement in frequency
response of iron oxide tapes — but this
seems to negate the purpose of having
the switch in the first place.

This machine appears to have been
made primarily for use with chromium
dioxide tapes and if these are used the
frequency response rivals that of full
reel to reel machines.

Wow and flutter signal to noise ratio,
and distortion, were the lowest we
have measured on any Dolbyized
cassette recorder to date.

With the exception of frequency
response, which with a change of bias
level was improved to 16 kHz, the
Pioneer CT 4141 is one of the best
Dolbyized cassette recorders we have
seen to date. At a recommended
selling price of $320 it is competitively
priced and offers a number of
worthwhile features not currently seen
on other cassette recorders in the same
price range. L

Recommended retail price — $320°
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VARIABLE SPEED
DC DRIVES

surprisingly large number of
Aindustrial and scientific processes

require a motor or motors that
can be controlled accurately over a
wide range of speed.

This magazine for example is printed
on a press in which over twenty
separate motors are controlled in
automatic synchronization to reel off
paper, print in one or more colours on
both sides of the paper, cut the sheets

Massive SCR-controlled drive motors provide
power for a reversing cold-rolling mill at a
German steelworks. Total connected load is
13.4 MW. The drives operate at 450 rom
and provide strip tensions of up to 450 MN.
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and fold them in the right order — all
at incredibly high speed.

Many of these wvariable speed
applications are handled by systems
known generically as ‘de drives’.

These drives operate from standard
ac power lines. They rectify and
control this current to regulate
precisely the speed of dc motors over a
very wide speed range. They can be
remotely controlled — either manually
or automatically, or regulated by

variables such as pressure,
temperature, flow rate, etc.
Drive systems such as this are

self-compensating to maintain set
speed regardless of changes in load.
Several motors, individually adjusted
to any desired speed, may be
controlled as a group from a master
speed control or signal. They have
been produced in sizes ranging from
fractional horse power systems for
scientific instrumentation to
mammoth rolling mill installations
approaching 75 000 horsepower.
Common to all these installations is
some form of dc motor, and despite
the fact that .dc motors cost twice as
much as ac motors of the same
horsepower and require more frequent
and more expensive maintenance, the
ease with which- these motors can be
controlled makes them a versatile
choice for the design of drive systems,

and for this reason they have been

used extensively in process control for
many years.

Throughout science and
industry, variable speed dc
drives power innumerable
processes — from fractional to
75 000 horsepower.

METHODS OF CONTROL

The simplest method of controlling
the speed of a dc motor is to vary the
supply to the armature, or field
windings, or both. Such
straightforward control which does
not incorporate feedback of any kind
is known as “Open Loop”. Open loop
control is used for applications where
high setting and regulation accuracies
are not required (such as fans, food
mixers and electric traction).

Until the late 40's and early 50's, the
most common method of varying the
armature and field supplies was by
means of rheostats or switched
resistors in series with the supplies.

In the early to mid 50's, thyratrons
(gas-filled = gated-rectifier valves)
dominated the scene and were coupled
with a ‘phase control’ system of
converting the ac mains into a
regulated and variable dc supply for
the motor armature. Metal oxide
rectifiers were commonly used to
supply fixed field excitation. In the
late 50's, various other techniques
were briefly used, e.g. saturable
reactors, magnetic amplifiers and
power transistors (for the smaller
machines),

Then in the early 60's power diodes
and SCR'’s of suitable rating became
available, making the construction of
economical dc drives possible. Details
of SCR control systems are given in an
accompanying box on page 35.

Most industrial processes require a

higher degree of accuracy than can be
provided with open loop systems. For
example, in automatic assembly
equipment, component arrival cannot
be allowed to get out of sequence,
hence some information has to be
fedback to the drive to compensate for
cumulative errors. Such a system,
where “feedback’” is used to correct
the process, is known as a ‘closed
loop’’ system.
" Closed loop systems rapidly became
accepted as manufacturers realized
that feedback systems allow processes
to continue at higher speed whilst
producing more consistent results.
Indeed much of the.produce we use
could not be economically _
manufactured without the use of
closed loop systems.
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THE DC MOTOR

Figure 1 shows a simplified
equivalent circuit of a dc motcr
equally
applicable to separately excited
generators and shunt-wound dc
motors — the most commonly

— the circuit s

used machines.

The magnetic flux (§) created
in the machine by a current (l¢)
in its field winding is determined
by the excitation voltage (Vy)
and cumulative resistance (R¢) in
the field circuit.

In the case of a motor, the
speed at which the armature
rotates is determined by the
relationship between the appliad
voltage (V) and the armature
current (1,). This relationship is
V — E +1,R,, where E is now
the back emf generated by the
armature  winding
proportional to the flux (¢} and

CLOSED LOOP CONTROL

Reduced to basic principles, a closed
loop control system has the elements
shown in Fig 3. The 'speed reference’
input is in terms of the value at which
the ‘controlled paranteter’ is to be
adjusted or maintained. The ‘feedback’
is in terms of the actual value of the
controlled parameter. Depending cn
the type of control required, the speed
reference input may be obtained from
a manually adjusted device (such as a
potentiometer calibrated in rpm), a

calibrated transducer or the
programmed output of another
system,

Depegnding on the variable which is
to be controlled, the feedback input
(which always opposes the reference},
gives a measure of speed, temperature,
pressure, tension, flow-rate or
whatever is appropriate to the process.
The control circuits are designed to
always seek and achieve a dynamic
balanced state (called the ‘steady
state’) where the reference, feedback
and control signals are such that the
required set condition is attained.

Thus the essence of closed loop

{and is

the rotational speed (N).

The torque developed by the
motor is proportional to the
armature current and flux; the
horse power is proportional to
torque and speed.

SPEED CONTROL OF DC
MOTORS

Since speed is proportional to
(V — IaRa)/cb ,either the applied
voltage (V}, or the field
excitation, may be varied to
provide control. (In some
applications both the applied
voltage and the field excitation
may be varied. The effect on
motor speed of varying the
supply voltage and the field
excitation is shown (in idealized
form) in Fig. 2.

With field excitation held at
maximum (part A of the graph),
the speed increases with
increasing supply voltage from
zero to the ‘base speed’ of the
motor; the useable part of this
range is usually a 20:1 or 30:1
range from base speed to
minimum speed (e.g. 1500 rpm
to 75 rpm). Over this speed
range, since torque is
proportional to 1,0 and as ¢ is
held constant, the motor
produces constant torque, hence
horse power is  directly

control is that the reference and
feedback are continually compared
and the resultant ‘control’ input
amplified and otherwise processed so
as to control the final parameter.

ARMATURE VOLTAGE FEEDBACK

Closed loop control, as applied to the
regulation of motor speed by using
armature voltage feedback, is shown in
Fig. 4. The maximum and minimum
values of the reference voltage (V qf)
set by the ‘speed control’
potentiometer are determined
respectively by RV1 and RV2. The
armature voltage is taken as an
approximate measure of the back-emf
and hence the motor speed; from this
is obtained the feedback signal Vg
Resistors R2 and R3 compare Vg
with Vi ¢ to yield the control signal
V¢ which is amplified and used to
control the timing of firing pulses
applied to the SCRs in series with the
motor armature. Full motor excitation
is constantly applied by a separate
rectifier circuit also operating from the
ac supply.
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proportional to speed.

The motor speed can be
increased beyond the base speed
of the motor (to an extent
determined by the motor
construction) by holding the
supply voltage at maximum and
reducing field excitation. This
mode of operation is shown as
‘B’ in Fig. 2. In this mode, the
® N product remains constant
and, since horsepower s
proportional to 1;N ¢, the motor
produces constant horsepower.

In practice the transition from
base to maximum speed is not as
clean-cut as shown in Fig. 2.
When a motor is required to be
controlled over the whole range
from minimum to maximum
speed, the effect of reducing
field excitation and increasing
supply voltage overlap to some

extent.

— —— — —

e —— ———

REFERENCE
INPUT

CONTROL

CIRCUITS CONTROL

PARAMETER
I CONTROL INPUT

Do

FEEOBACK
FEEOBACK INPUT FACTOR

Fig. 3. Basic closed loop control system.

With increase of reference voltage
(V,ef), or decrease of feedback voitage
(V¢p), the system operation is as
follows: —

1) The amplifier output swings
positive thus advancing the firing
pulses.

2) The SCR's switch on for a greater
portion of the half-cycle.

3) Supply voltage, and hence armature
current increase.

4) The speed of the motor and the
feedback voltage increases until the
original change in voltage is
compensated.
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VARIABLE SPEED
DC DRIVES

VARIABLE SPEED ORIVES

In this feature, electronically
controlled dc drives only are
mentioned. There are, of course,
other forms of variable ‘speed
drives in use today. Many use an
ac, motor as the prime mover
and, since the speed of an ac
motor is determined by the
mains frequency and is not
smoothly variable over such a
wide range as a dc motor, some
form of speed-varying
mechanism is used between the
motor output shaft and the
controlled load. Of these
mechanisms, fixed-ratio and
variable-ratio gear boxes
operating on purely mechanical
principles are well known. A
not-so-well known technique is
the use of eddy-current coupling
in which an electromagnetic
clutch provides variable coupling
between the motor and the
driven shaft, this coupling being
proportional to the excitation
current (dc) supplied to a stator
in the clutch.

Speed control of an ac motor
has also been developed
recently. One technique is to use
thyristors connected
back-to-back to control the ac
voltage applied to a squirrel-cage
induction motor; this is not a
particularly satisfactory method
due to the decrease in load
power factor at low speeds.
More  satisfactory methods
rectify the current flowing in the
rotor of a slip-ring wound-rotor
induction motor and use
thyristors to feed back this
current to the ac supply. The
main advantage of this method is
that power that would otherwise
be wasted . is fed back to the
supply, thus improving overall
efficiency.

Lastly, more sophisticated
methods use static — ac-to-ac
converters in which  the
frequency of the outut supply
can be varied and hence the
speed of the ac motor operated
from this output; the converters
are all-electronic and use
thyristors to synthezise
sine-wave ac of  variable
frequency, amplitude and
power,
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5) The motor stabilizes at the new

speed.

The same logic applies in the
reverse case only with opposite system
changes.

When the load on the motar is
increased, the speed tends to fall due
to the voltage drop across the
armature resistance due to increased
armature current. This may be
compensated by feeding back a voltage
proportional to armature current so
that it aids the reference voltage. This
process is known as IR compensation.

With a circuit employing these
principles, speed regulation of 2 to 3%
from no load to full load may be
achieved. Typical applications include
automatic assembly equipment,
packaging machinery, printing presses
and pumps.

TACHO FEEOBACK

For more precise speed regulation, of
the order of 0.1% to 1%, a
permanent-magnet dc generator is
coupled to the non-driving end of the
motor shaft so that its dc voltage
output is proportional to motor speed.
The tacho generator may also be
coupled to the conveyor, or other line
driven by the motor, if the linear
speed of the line is of importance.
Note that in armature supply regulator
systems using tacho feedback there is
no need for IR compensation, as in
armature voltage feedback systems, to
compensate for the effect of load on
speed.

Fig. 5 shows a system using the tacho
as the feedback element in the closed
loop controlling the armature supply.
In addition, a field weakening circuit is
shown which extends the motor speed
from base to maximum speed as
follows:

The armature voltage, again taken as
an approximate measure of the motor
back-emf, is compared against a fixed
dc voltage and the resulting control
signal is used to regulate the field
supply. However until the armature
voltage approaches the base-speed
value, the field supply is maintained at
maximum; as the back-emf tends to
increase further, the field control
system operates to reduce the field
excitation,

Typical applications of

tacho-feedback systems include
papermaking machines, component
conveyors, packaging machinery,
printing presses and winding
machinery.

SPEED MATCHING

An advantage of wusing tacho

feedback for the master drive in @
multi-drive installation is that the
master tacho output can be used as the
‘reference’ signal for the closed loop
systems, thus regulating the speeds of
the ‘slave’ drives. Figure 6 illustrates:

A large number of individual dc drive
motors are speed co-ordinated in the
latest version Halley Aller printing press.
{This actual press is used to print the
Australian edition of Electronics Today
International).

such a circuit where RV1 enables
adjustment of the speed-match
between the drives of TG1 and TG2.
Speed matching is essential in such an
application as printing presses where
all motors have to be exactly
synchronized in order to prevent
tearing the paper.

CURRENT LIMIT

In certain conditions of acceleration
from zero speed, and possible
mechanical overload, the armature
current has to be limited to a safe
value of (typically) 120 to 150% of
the rated full-load value. In the typical
circuit of Fig. 7, RV1 is used to preset
the limiting value of armature current,
below which the voltage at R1-R2
junction is sufficiently negative to
reverse bias the diode D1. When
armature current exceeds the set limit,
this voltage becomes sufficiently
positive to make D1 conducting and
limit the positive output of Q1 until
the motor has accelerated and/or the
armature current has fallen below the
limiting value.

CONTROLLED ACCELERATION
AND DECELERATION

In some applications, it is necessary
to control the rate of acceleration (or
deceleration) of a motor between two
set speeds. For this purpose, the usual
dc reference voltage is first converted
into a ramp form signal by a circuit
similar to that in Fig. 8. In the
steady-state condition, V, is equal in
value and opposite in polarity to V,.
Any change in V, (due either to the
operation of S1 or rapid changes in the
setting of RV1) causes the circuits in
SC to generate a step-form voltage of
the same polarity as the deviation in
V. this step change of constant
amplitude is integrated by the
operational amplifier (A) at a
time.constant determined by the
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RV1

Vst

SPEEO

R2 0.C. AMP

PULSE GENERATING
CIRCUITS

CIRCUITS

Il

I SYSTEM COMMON LINE

Fig. 4. Armature voltage feedback.

product of R1 and C1, to give a ramp
output in the opposite sense. Resistors
R2 and R3 serve to limit V, at a value
equal (and opposite) to'V, — at whict
point, the SC circuit is restored to the
guiescent state, stopping any further
integration. Fig. 8a shows the relation
between V, and V.

Adjustable rates of
acceleration/deceleration are possible
simply by making R1 variable and

Y ¥

I.R. COMPENSATION _ {

SCR

CIRCUITS DIODES

F

o
y
Y
AC COUPLED TO
SUPPLY NON DRIVING ENO

_L= COMMON LINE

independent rates for acceleration and
deceleration by switching variable
resistors etc.

DYNAMIC BRAKING

To stop a running motor quickly, for
example under emergency conditions,
its field is switched to (or maintained
at) full excitation, and its armature is
disconnected from the supply and
connected across a suitably rated

OF MOTOR SHAFT

SET MAX_ Y,
Fig. 5. Tachometer feedback system.

resistive load. (Fig. 9) the motor now
acts as a generator and the rotational
energy in its armature is converted
into electrical energy which s
dissipated in the braking resistor in the
form of heat. Braking torque, which is
proportional to the motor speed,
decreases as the motor slows down; so
the final stop is effected either by
friction inherent in the drive, or by
mechanical braking.

EALTH FOU v
ENT GIVISION

PLANT DEVELOPM

SANITARIUM H

Contirued on pag: 37.
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SCR CONTROL CIRCUITS
A typical SCR motor armature supply is shown in the circuit of
Fig. 14. If (for the purposes of illustration), the SCRs are {
considered to be normal diodes, it can be seen that the circuit is a fﬁs”ﬁm{ e
full wave bridge rectifier which provides dc for the motor { B

armature from the single phase ac mains. However the SCRs are
gated rectifiers, that is they only conduct when the anode is
positive with respect to the cathode, and after a trigger pulse has
arrived at the gate. Once initiated, conduction will continue for
the remainder of the half cycle of mains voltage.

The relative phase of the firing pulse will determine the
magnitude of the average current through the motor armature.
Note that the firing pulses for SCR1 and SCR2 must be 180°
out of phase.

For high power applications a three phase supply is generally
used and in this case firing pulses must be 1200 apart. A three
phase armature supply bridge using SCRs is shown in Fig. 15.
Diode D3 in Fig. 14 and D4 in Fig. 15 are commutating diodes
which provide current flow paths for the energy stored Fig. 15
inductively in the motor armature during supply mains periods
when there are no SCRs conducting.

FIRING PULSE CIRCUITS

Fig. 16 shows a simple form of phase control circuit suitable for
controlling the SCR bridge circuit of Fig. 14. In this circuit the
diodes D1 to D4 supply full wave rectified waveform which is
clipped at approximately 20 volts by zener diode ZD1. Thus a
stabilized charging voltage is app'ied to the network RV 1 and C1.
The voltage on C1 rises until the UJT fires. Current flows through

the primary of T1 and out of phase pulses are taken from the
secondaries to the two SCRs,

Fig. 14

vy v ¥ ;ﬁ’

a b.c = FIRING PULSES 120° APART

o SCR1

10 SCR2

Fig. 16

PFE R L
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HOURS OF TRADING.

Mondays to Wednesday & Friday: 9 a.m. to 5.30 p.m.
Thursdays: 9 a.m. to 7.30 p.m. Saturday: 8.30 a.m. to 1
p.m. Sundays: OUR DAY of REST ... WE DON'T HAVE

'VORTEX' Stereo Cassette

Deck mechanism with Tape

elect facility and resettable counter.
Easily operated by 5 push-button
{Pinao key) controls,

and includes High

Quality "ALPS" recording

or play-back head and

erase head. Tape

speed 5.75cm (1-7/8'") sec.

Plus or minus 1.5% Wow

and flutter less than 0.25%.
Operates on 250VAC.

Fantastic value at only

TOWORK ...
95-97 REGENT STREET, REDFERN, i . . .
g:hﬁ'fag N szzoG16 TELEPHON,E 69 5922 M.S.C. First in the field again with the ‘JET
HEAD Ol.=FICE 1,.1 i‘l:OOR 'SUITE 2 168 REDFERN ST. MAIL-ORDER SERVICE’. We rguarantee that ALL orders
& M.O. DEPT : REDFERN,NSW 201'6. ’ received are PROCESSED & DESPATCHED IN ONE
P.0. 80X 156, Redfern, NSW. 2016. HOUR.
STEREOQO TAPE Kit consists of all necessary .

components & instructions to
construct this Unit which is
designed to operate with the
‘VORTEX' Stereo Cassette
Deck. Technical Data: 2
channel amplifier Internally
equallised to accept signals
from tape heads & converts it
to feed any amplifier system.
Max. output 200m/V. Freq.
response 25Hz. Power
requirements are 18 volts at
6ém/a., which can be supplied
by 2 x 9 v batts. Complete kit
of parts $6.25 + 25¢c post.

ADAPTOR KIT

HEAT SINKS

Finned type. Size 2'' x 6''. Ready
drilled to accept either 1 Power
Transistor in T0O3 Case (2N3055
or similar) or 2 Power Transistors
in TO66 Case (2N3054 or similar).
Orlginally made for Car radio's.
50¢ each or 2 for 90c. Post 25c.

SCOOP PURCHASE
PHILIPS TELEVISION TURRET
TUNER RN S N

» L 5
Type NT 3201. 13 Australian Channel with 14th‘)? “,",
position spare. Input impedance 300 chms L, - * & s ) <
balanced. Fully transistorized with :
4 Transistors. Supply voltages
Vce + 12v. Suitable replacement for most
television receivers. Complete with
fully descriptive data sheet. These
are normally sold at around $22.00.
Our Price $7.50 plus 50c¢ post & packing.

P

I e

-
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NOW!
EXTENDING The CHEAPEST OF
AERIALS 'EM ALL
Transistor or SEMICONDUCTORS
Joaeislon 2ad¥®% | AT UNBEATABLE PRICES
Hrr‘\lshed ‘"E heavy Manufactured by S.T.C.,
o ghrome., Extends | NATIONAL SEMICONDUCTORS]
Totatly directional or MOTOROLA
due to the integral BZY88 Serigs Zener Diodes
swivel base. Onty C3V6 to C12 400
from M.S.C. can ¢13 to C30
these be bought at i,
the fantastic price B8C 107 6 for . ..
[[ of 95¢c each or 2 for BC 108 6 for . ..
Pkg. BC1096for..........

$1.75. Post &
25c. 2N5459 F.E.T. 2 for ....$1.95

2N5485 F.E.T. 2for . ... $2.25

4 2N36383for ......... $1.95
BEEHIVE TG gt o0 TRIEC
complete with Diac . . ...
TRIMMERS 3& EM401 100V 1A Rectifier
Made by Philips. Air =4 10for ............ P
spaced concentric type. 3 EM404 400V 1A Rectifier
to 30 pf. Almost [ 8for ................ $1.95
unobtainable today, but =& EMA408 800V 1A Rectifier
always popular. Only 4 5for ............. ..$1.95
for $1.50 plus 12c post. EM410 1000V 1A Rectifier
dfor ....... ... $2.00
LCOM CONNECTORS 24 way‘ OA 95 115V Signal Diode
Plit.tn?l S&i Socl;et. IBoth complete 10for ... oo $1.50
w
Size of ‘cach Connactor — Bu All above plus 12¢ post

1-3/8"" x 142", $2.75 a pair plus
25c¢ post.

LORIMIER BUZZERS 12 volt
70 ohm coll. Base mounting &

o adjustable
Il
II E !

All NEW
All GUARANTEED
Real Unbeatable VALUE
from the 'SQUARE DEAL’
Firm.

armature.
$1.50 plus 20c
post.

$29.00, plus 65c post.

SCOOP PURCHASE ’ BURGLAR ALARMS

WA

|
Protect & secure your home
with the AJAX burglar Alarm.

M.S.P. DEFLECTION

YOKES Simple, efficlent operation
Manufactured to  stringent with intense audible signal.
specifications. Suitable for all Handsomely finished in high

elevision tubes of impact moulded case. Comes

degrees. 28mm. Torroidal complete with fixing
Parallel Horizontal winding. instructions and batteries. To
Type No. 43663/001. Only clear ONLY $1.50 plus 25c
$4.50 plus 50c post. post.

COMPONENT PACS ‘

COMPAC A real money-saver. Guaranteed value over $10.
Consisting of complete etching kit, 4 pieces of P.C. board, 4
trimpots, 20 assorted poly & styrene capacitors, 30 assorted Va &
1/8th watt resistors, 10 assorted electrolytic capacitors & 4
spring loaded terminals. Ony $6.00 + 50¢ post.
VARIPAC 6 assorted Wire-wound potentiometers by Colvérn &
I.R.H. These normally cost $1.50 ea. Sure-fire value at only
$3.00 + 20c post.
SEMIPAC 50 assorted NPN, PNP silicon & germanium
transistors, signat & high-speed switching diodes and 3 watt
Zener diodes. Normal value of these would be In the region of
$25. Oniy $10.00 + 25c post.
CAP-PAC 50 assorted High grade Electrolytic capacitors. Al
useful values and no junk. From 1 md to 10,000 mfd, 3v to 50v.
Fantastic value $10.00 + 40c post.
BEYPAC Consisting of 50 assorted BEYSCHLAG resistors. One
of the best resistors in the world. A special offer of 1/8th, 1/4 &
1/3rd watt resistors in 1% & 2% tolerance. You cannot buy these
undter 15c each. Only $2.50 post free NSW. Other states 25c
post. :
SWITCHPAC 8 SUPERIOR MADE SWATCHES BY ARROW
consisting of the following — 2 D.P.D.T. Toggie switches, with
moulded dolly’s 2 D.P.S.T. Toggle switches with metal dolly's, 2
Push-button switches, normally open, panel mounting type, 2
Push-button switches, normally closed, panel mounting type. A
tzostal ofte switches normally valued at $4.50. Our price $2.00 +
c post.

UNUSED.

ALL THE COMPONENTS offered above are guaranteed NEW &

1.B.M. COMPUTER BOARDS
(EX-EQUIPMENT)

Once gone, never to be seen again.
Our stocks are the very last of these
very popular component cards owing
to the |.B.M. policy of destructing these now. All transistors in
TOS or TO18 case 10c each. All Power transistors in TO3 case 50 ¢
each, flagged Heat sinks 10c each, Trimpots 35¢c each. All other
components on boards, viz: Resistors, capacitors or diodes are
free. Please specify whether large or small boards are required.
Large boards normally hold 21 transistors (lllustrated—. Power
transistors are normally 2 to per board with 4 or 6 TO18/T05
transistors, Post 12¢ per board. .

S COMPONENTY «

VERYTHING IN ELECTRON
“THE NAME WITH INTEGRITY"

ALL COMPONENTS ABOVE ARE ... NEW .. UNUSED & GUARANTEED

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1973



VARIABLE SPEED
DC DRIVES

RV1 TO REGULATOR FOR
THE SECOND MOTOR

4

TG)2
+

Fig. 6. TG1 is used as master-tacho in
multi-drive installation. RV1 enables
relative speed between motors to be varied.

CONTROL
INPUT
D1
A1 R2
+ SET CURRENT
Avi & LMIT
Vi

_i +

Fig. 7, Current limiting protects motor
and/or load.

Another form of braking, known as
regenerative braking, is often used to
provide controlled reverse-torque in
applications where drive speed or
material flow tends to ‘run away’ if
not so controlled.

Recently, however, controlled
regeneration has been built into
thyristor drives to enable braking (or
reverse  torque) under regulated
conditions. For this purpose, it is
necessary to incorporate another set of
controlled SCR's to regulate the
electrical power fed back to the mains
supply during regenerative operation.

REVERSAL OF MOTOR
ROTATION

The direction of rotation of a dc
motor can be reversed by reversing tha
polarity of either its armature supply
or field supply.

Reversal of armature supply, with
the field excitation kept at maximum,
is (slightly) the more preferred
method. As the armature supply is
reduced to zero, a voltage-sensitive
circuit detects the near-zero condition
and operates contactors to reverse the
armature connections, This method
avoids inductive emfs causing excessive

R3 = R2

SPEED
CONTROL

S1 "L

vx R2 —rsc

n Normal manual speed control

{ a Accelerste to set top speed
St
d Decelerate to set min. speed

Fig. 8. Controlled acceleration/
deceleration circuit,

arcing across the contacts which would
happen if switching were to be done at
high armature votages,

If an associated closed-loop system
uses tacho feedback, a circuit similar
to the one shown in Fig. 10 is often
used to ensure that the polarity of
feedback voltage remains the same in
either direction of rotation,

Reversal of shunt-field excitation is
easier to carry out when this
excitation is obtained from a dc
generator and will be dealt with later.

REELING DRIVES

A familiar requirement in many
industrial drives is the need to process
material at constant linear speed
through the line, and to wind it on to
drums or mandrels. In some
applications (e.g., cables, rolled sheets
of metals etc). the tension at which
the material is wound on to the coiler
drum is not so important as that the
build-up of material on the drum
should be uniform, In such cases, a
potentiometer operated by a cantilever
arm riding over the reel is used to
reduce the speed of the drum-driving
motor progressively (relative to the
line speed) as the reel builds up.

TENSION/HP REGULATION

In many reeling applications (e.g.,
paper, fabric, plastic film etc), the
material must be both processed
through the line and wound on to a
drum at constant tension, while
simultaneously maintaining a constant
linear speed at which the material is
taken through the line,

For this requirement, the reeling
motor which drives the drum must be
operated in the ‘constant horsepower’
mode, and is usually selected to have a
maximum-to-base speed ratio
comfortably above the
maximum-to-minimum diameter of
the drum (maximum diameter
corresponding to full build-up of
material on the drum and minimum
diameter corresponding to an ‘empty’
drum). For example, a motor with
2000 rpm max speed and 400 rpm
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ACCELERATE DECELERATE
base speed would be used to drive a
1ft diameter empty drum to a 5ft
diameter build-up, the motor speed
reducing as the reel builds up.

Figure 11 shows a typical
arrangement where the armature
voltage supply is regulated by a
closed-loop system — comparing the
line-speed reference voltage against a
line-speed tacho output. To control
the field excitation and maintain |y
constant (for constant horsepower
operation), a voltage proportional to
Ig is compared, in a second closed-loop
system, against a ‘Set Tension’
reference voltage from a manual (or
auto-set) potentiometer, or from
suitable tension transducer devices.
Since V and |, are kept constant, the
second system Operates to increase the
field supply as the reel builds up, thus
reducing the motor speed also
proportionately.

WARD-LEONARD SYSTEMS

These are often preferred in
multi-motor drive installations,
especially when the application
requires one or more motors to
regenerate, A familiar example of
regeneration is a paper uncoiling drive
in a printing plant where the paper is
reeled off the bulk-roll and pulled
through the printing rolls at constant
speed and tension; the motor
controlling the reel-off drum does not
drive the drum but exerts a regulated
braking torque to the pay-off rolls.
The voltage supply V to its armature is
less than the back-emf E generated in
its armature (due to the motor
rotational speed N and its field flux &)

FIELg

Fig. 9 Dynamic braking — resistor is switched
across motor armature.

RUNNING

ARMATURE
SUPPLY
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DICK SMITH'S ELECTRONIC CENTRE

PLESSEY 3 & 3 AMPLIFIER KIT

Thoroughly recommended, this high
quality stereo amplifier utilises the well
known Plessey SL.403D IC’'s. It is sup.
plied complete in an attractive display
pack and includes all components other
than the power transformer. The in.
structions supplied are very explicit, in
fact, a person who can solder but has had
no previous electronic experience could
easily build this amp. Our staff member,
lan Smith (age 16) built his in less than
two hours. The complete unit is now
operating in our Sound Room for all to
see and listen to.

Also included are full details of a
suitable speaker enclosure, a silk
screened board, and all controis. The
cost of the separate parts are a tot more |
than the total kit price
Plessey AT 102 amp

$27.90 $1.00 p&p

72/ G71 Guitar Amp. 1.50
72 SA9 Amplifier 1.50
727 810 Scaler 1.60
72°10 IC Probe 95
72 SN 4 Channel Converter 1.50
72/ SA0  Playmaster 136 1.90
ET025 Super Stereo 1.90
ET026 Tape Slide Sync. 1.50
ET029 Tuner 1.45

IC Power Supply 2.50
ET033 Int. audio system 2.60
ET034 int. audio system 2.60
ETIN Power Supply 1.50
ET1413 100W AMP 2.20

HI-FI SOUND ROOM

We have our sound room now operating
on the second floor — demo’s of Pioneer,
Teac, Hitachi, AWA, Philips Sound
systems — also see and hear operating

SIGNETICS LINEAR TIMER I.C.

This hard to obtain “IC” is now
available ex.stock Price $2.38 + 20c¢
P&P.

TEST
EQUIPMENT SPECIALS

UNIVERSAL SIGNAL INJECTOR
MODELS DSE-260

For easy servicing of all radio, TV,
amplifiers,tape equipment etc. This fully
transistorised unit has a signal output
from audio through to HF frequencies —
a must for atl servicemen — will pay for

I

TANGENT KITSETS I

2 Transistor Radio kit. A most popular |
kit at a most reasonable price I
requires no aerial, complete with <easy
to build’’ instructions — all you require
is a soldering iron. Ours took only 30
mins to build. Pre.wound aerial coil and
crystal earpiece supplied or can be used
with any small amplifier (such as
below) to operate a speaker — $5.70 plus

battery SJC(}
L,

AMPLIFIER KIT

A 4.5watt RMS (6 watts peak) amplifier,
features excellent fidelity and extremely
fow distortion (less than .59 at 1 watt), {
easy to build. Supplied complete with |
comprehensive instructions. Suggested .
uses are—

(1) Stereo amp

(2) Baby alarm

{3) Amp for 2 tran. radio

(4) Intercom

(5) Thing.a-me-bob.

Requires approx. 12 to 18 volts DC
AMP KIT — $8.70 incl. P.&P.
Fully built & tested: $9.50.

L3

|
|
Power supply for above — pre-built, will |
operate two of above amplifiers or useful
for many other things, 240v to 13.8 volt
D.C. at 1 amp — $9.00
E THESE UNITS

CALL IN AND SE [
OPERATING |
- —_—

: o )
CIRCUIT BOARDS - pre-tinned |

The “’Rolls Royce’’ of Circuit boards are
now available from Dick Smith — give |

of each kit has been ovilt by Dick Smith
or his staff and is on display at the
electronics centre. Other features are:

. Expensive pre.tinned ‘’'silver’’ boards.

2. Full copies of constructional articles
included.

3. Any changes in circuits, addendums
etc are included saves checking
following issues.

4. Most kits contain ““extras’’ at no cost.

These extras have been added where

Dick Smith thinks they maybe more

reliable or where he feels the con-

structor may have difficulty in pur-
chasing them.

REMEMBER if Dick Smith can build it
anyone can! !!

MUSICOLOUR MK Il (E.A. DEC. ‘T1).
Build this exciting colour organ unit. It
may be driven from any low level output
from your amplifier or radio unit and
will operate up t0 1000 watts per channel.
Complete kit including full instructions
and heavy duty (10amp) triacs $49.5¢
P&P $1.00.

CDI KIT (E.A. AUG. '70)

want to improve the performance of
your car? Then make up this well proven
capacitor discharge ignition unit.
Supplied complete with Instructions.
Extra at no cost: Pre-wound secondary
coil and special silicon grease $21.00
P&P $1.00

100 Watt AMP (E.T. DEC. '72)

The complete kit to build this enor
mously powerful quality amp. Extra’s
include deluxe pre.tinned circuit board,
silicon grease, a can of heat absorbing
spray paint and full construction details.
New Low price $65.00 p&p $1.00.

SEPARATE PARTS FOR ABOVE KIT:
Metalwork including pre-drilled heat
sinks $14.50 P& P 50c
PF 3577 transformer  $10.60 P&P $1.50
ET.1413 circuit board $2.20

STEREO 24 ADAPTOR (E.A. Nov. ‘72)
We have recently built this inexpensive
unit and find it quite amazing (call i
and have a listen if you can). Complete
kit including special board and in-
structions $5.75 P&P 50c.

PLAYMASTER 136 AMP (E.A. DEC
‘T2

Transformer to suit $6.66 .75 P&P. | constructional projects including | itself quickly in saved laboyr. Complete
BSR fully automatic musicolour, quad unit, 100w AmP, | Inctuding 1.5 volt battery.
G11-105 Turntable (ceramic cartridge) Playmaster etc. $7.80 P&P 30¢
$29.64 $1.50 p&p.
\ JAYEM MODEL L—55 FET
@ . SUPER KITS JAYEM MODE
- Dick Smith ““Super Kits”’ are very | . .
special as they have been selected by | 1hiS amazing
=Y him for */V.1.P" treatment. At lease one | instrument  fea

tures a 20 Meg
ohm input imped-
ance, 36 ranges
from 300 mv full
scale to 1200 volts
and can measure
as low as .2 ohm!
Comes complete
with probes and
carry case. (Full
technical litera-
ture available).
Limited quantity only.
$43.20 incl. p&p.

GO SOLID STATE

VHF POWER TRANSISTORS 30 watts
at 12.6 volts — FANTASTIC OFFER TO
AMATEURS — $9.85.

These transistors manufactured by
Solid State Scientific’’ are exactly as
currently being used by Australia’s
largest VHF mobile radio manufac-
turers. They are virtually indestructible
(they withstand severe V.S.W.R.) and

| are guaranteed to give in excess of 30

watts at 144 mcs on 12.6 volts (more at
13.8 volts!) Supplied complete with data
sheet, test, circvit and layout diagram.

FEATURES:

® Withstand severe V.S W.R.

¢ Low inductance stripline package.

e All leads electrically isolated from
stud.

e Greater than 4.4 db power gain

TYPE 2N 5591.$9.85 plus 50c p&p.

DRIVER TRANSISTORS AVAILABLE.
Complete with data sheet and suggested
circuit and layout diagram.

2N 5590 (15 watts) $7.75

2N 5589 (7 watts) $6.50 p&p 50¢

The complete set of three transistors are
available as a special package offer for
$22.50 plus p&p 50c¢.

Data sheets available separately 10¢
plus 20c p&p.

AMATEURS — SEE YOU AT THE
GOSFORD FIELD DAY

BELT DRIVE TURNTABLE -

LESS THAN WHOLESALE

APAN model BMU 121 features a 12"
cast (weight 4lbs) turntable plate,
hydraulic cueing device, 2 speeds, fully
adjustable tracking weight with counter
balanced arm, 4 pole induction motor,
auto stop high quality magnetic car-

DIODE SPECIAL

Motorola MR 75 power diodes at ex-
tremely low prices (bulk purchase)
current rating 6 amps continuous, 10
amps in bridge configuration, 22 amps
continuous if mounted on a heat sink and
a colossal 400 amps surge!

MR 751 (100V P.I.V.) 4 for $3.20

MR 754 (400V P.I1.V.) 4 for $4.80

MR 756 (600V P.1.V.) 4 for $6.00 p&p 30C
per order.

MR75)

SPECIALS
Build yourself a motor speed controller
| for bench drills, electric motors ete, full
' 750 watt rating.

KIT D.S.E. ) includes 10 amp S.C.R,,
Pot, Diodes and simple circuit $5.75.

KIT DSE-12 includes above and hard-
ware (metal box, power connectors etc)
to make complete drill speed controller
$9.75 (P&P 30¢)

Philips high quality carbon Y& and V2
watt resistors 4c each or $3.00 per 100.
BC108 transistors: 10 for $3.00.

2N3055 transistors: 10 for $13.00.

'r_.—__.——.__——._.__

tridge with diamond stylus — $69.00 p&p
$3.00
BRU 121 semi-auto version — $79.00 p&p

$3.
BRU 121 full-auto version — $89.00 p&p
$3.00

INCREDIBLE NEW
CATALOGUE -
1973 EDITION

We have sold over 2,000 copies of our new
1973 catalogues, this greatly improved
larger 2nd edition is fast becoming the
hobbyist’s reference book because of its
pages of information, prices, formulae
etc. We now include parameters on
every transistor we sell, thus making the
job of finding equivalents much easier.
Our instrument section is greatly
-enlarged and the catalogue also features
-a new section on high quality mcmurdo
and Utilux connectors. Yes — we still
include our popular 50¢ vouchers

Dick Smith Electronics Pty Ltd., 162
Pacific Highway, Gore Hill, 2065 (near
Channel 2) 439-5311 (5 lines)

your equipment that professional look —
alt boards are heavy duty and are fully | Good value for money with special 1| ICERERCIER
grie-finned lo prevent oxidation marks ' thansisted (OI"EF ffomchla"Cf’f"ld- $°m' | Please send me your catalogue. | enclose 50¢ towards the cost plus 25¢ to
and to make soldering easier. plete ) ess ‘’speclal offer’’ ran- . . A . .
| Sistors) including attractive front panel, | coverp&p knowing that it contains special 50c discount vouchers.

71 C12  mMusicolor Mark 2 3.00 | pre-tinned boards and silicon grease for |
72° SA1 Economical Amplifier 3.00 { transistor mounting. 26 watts RMS |
72 R2 Crystal Locked Receiver 1.640 { Output NAME .
72 P3  Microphone Pre Amp .90 $55.60 P&P $1.00 |
72 T3 EA130 Tuneable |.F. 3.20 | Metalwork only $8.00 P&P S50c | ADDRESS! .f¥. ... s ..... Vasssww .. . N. . 5. D9 . Y ..
;; 2256 Reg. power supply .98 | ;aneci’onzly <AV $2.50 |

Sync. & pattern gen. 4.75 | Board 7 $1.90 .
fod A V50| N B e e e NS Be™ POST CODE ............
i L el 50 Eﬁs,,'"a;’;" A e | CATALOGUE AVAILABLE AT NO CHARGE TO ORGANISATIONS, RADIO
72 C8 6 metre Converter 1.30 | Smith can build it — ANYONE CAN! ! i CLUBS, SCHOOLS ETC. APPLYING ON OFFICIAL LETTER HEAD.
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COUPLED TO LINE
INOT O MOTOR SHAFT)

CONTROL

VARIABLE SPEED
DC DRIVES

plus the | Ra drop in its armature.
Such a conginon always occurs when a
motor is mechanically driven at a
faster speed than the speed
corresponding to the voltage supplied
to its armature and field, thus the
motor is forced to operate as a
generator.

In a Ward-Leonard system, the
armature supply to the motor is
obtained from a dc generator driven at
constant speed by an ac motor.
Regulation of this supply is by
closed-loop control of the generator’s
field excitation, as shown in Fig. 12.
Slave motors, also connected across
the generator output, are

—O b (+ relative to a)

]‘—-ll LO 8
Fig. 10. This circuit is used to ensure correct
polarity from tacho generator.

CONTROL AND
FIRING CIACUITS

TENSION™

Fig. 11. Typical ‘controlled tension’ drive.

ACMOTOR
DRIVE

CONTROL CIRCUITS}-'g

“COUPLED TO MOTOR

Fig. 12. Ward-Leonard control.

General view ot the torming, welding and sizing sections at New Zealand Steel's new
commercial pipe plant at Glenbrook. On the right are cubicles housing Thorn Automation
drive systems controlling the continuous production line.

speed-matched by various means
ranging from simple rheostats (in the
armature or field circuit as necessary)
to boost/buck generators in series with
their armatures.

In reel-off applications, a voltage
proportional to the regenerative (i.e.,
flowing from the motor to the
generator)  armature current s
compared against a set reel-off tension
reference, and used to control the
generator field such that the correct
relationship is maintained between the
back-emf in the motor and the
generator output voltage. For braking
purposes, the Ward-Leonard system is
practically ideal since the generator
armature serves as the regenerative
load for the motor and the generator
output can be reversed to0 assist
stopping the motor quickly.

An interesting  advantage  of
Ward-Leonard systems, especially in
the lower power applications such as

O

+ when excitation
.
TO DIFFERENTIAL
CONTROL
SYSTEM o
»

Lo

>b
355H

Fig. 13. How Ward-Leonard systems may
be reversed.
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milling machines, is the ease with
which the motor can be reversed
smoothly and without the need for
switching in the armature circuit. Dc
generators for such applications are
provided with a split-field winding
(Fig. 13) controlled by a form of
‘push-pull’ circuit. By controlling the
relative excitation of each half of the
winding, the generator output polarity
(hence the direction of controlled
motor rotation) and value (hence the
speed of the controlled motor) can be
smoothly varied from one extreme to
the other.

CONCLUSION

in recent years many attempts have
been made to develop electronic
control systems for ac motors and thus
take advantage of the lower cost and
maintenance of such motors. However,
as yet such systems have not been able
completely to replace the simple and
versatile dc motor with solid state and
closed loop control. It seems likely
that dc drives will remain a viable
source of controlled motive power in
industry for many years to come. o
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VOCOM-an entirely
new concept in

communications

A Pandora’s box of electronics, this unit can theoretically produce all possible sounds.

ELTRO ‘Tempophon’ — Magnetic tape time/
frequency compression system.

or effective use to be possible, an

essential  property of any

communications system is an
output that is consistent with that
system’s input. The basic information
must not be confused or distorted by
the system. And while not essential, a
very desirable asset is a quality of
output signal comparable with the
input signal.

The telephone, probably the most
basic of electronic communication
systems, is an analog device — the
amplitude and frequency of impulses
acting upon the receiving earpiece bear
a direct relationship to the air-pressure
variations  impinging upon  the
associated microphone diaphragm. It is
self-evident that the telephone has
certain technical shortcomings, only
two of which need concern us here — a
low signal-to-noise ratio, the “’poor
line” we occasionally find ourselves
battling against and which impairs the
intelligibility of transmitted
information, and a second and more
basic drawback which is that of
inefficiency — only a very small
quantity of information can be
handled on one telephone line.

When a large volume of information
has to be transmitted “long-hand”,

40

satellite links and undersea cables
incur large expense. Naturally, under
these circumstances, the greater the
density of the transmitted data, the
more economical will be the system in
use.

For many years communications’
engineers have researched possible
methods of squeezing more
information into less time.

This research has followed four paths
—  Time/Frequency Compression,
Assignment Speech Interpolation,
Coarse Amplitude Quantization and
Voice Analog Vocoders.

TIME FREQUENCY COMPRESSION
Time/frequency compression can be
accomplished with magnetic tape
devices incorporating rotating heads;
intermittent sampling of the signal is
carried out and the sampled periods

“joined up’”. The periods when
“stretched” in this way, give a
proportionally reduced frequency

bandwidth and consequently a
narrower channel requirement. The
system, with its finely balanced
mechanics, is bulky and so far
experiments have indicated that a
marked limitation exists; intelligibility
is seriously imaired before a
reasonable bandwidth saving can be
achieved.

Recently the scope of integrated
circuit technology has enabled the
production of a solid-state device
which, when used in conjunction with
a tape replay mechanism, allows
variable-speed constant-pitch
reproduction. This analog device,
marketed by an American firm
Cambridge Research and
Development, will altow blind users of
“talking book” services to adjust the
replay speed to suit their capacity for

information intake — devoid of
annoying ““chipmunk’’ effects.
ASSIGNMENT SPEECH
INTERPOLATION

The method termed assignment

speech interpolation can increase data

handling efficiency by up to 300%.
This system is used in conjunction
with some sort of multi-channel
installation; its principle relies on the
expedient of filling natural pauses in
one person‘’s speech with syllables
from the conversation of another’s.

COARSE AMPLITUDE
QUANTIZATION

In coarse amplitude quantization, the
speech waveform is converted to a
clipped square wave and although the
result is rasping in quality, it still
manages to retain good intelligibility.
The system is cheap and not as yet
fully exploited, despite the potential
of bandwidth economy in excess of
200%.

VOICE ANALOG VOCOOERS

An interesting, mainly experimental
group is that of the Voice Analog
Vocoders. These devices analyse
speech into its constituent frequency
bands and relate these patterns to the
physiological position of the speaker’s
vocal cords, lips and tongue. During
coding, unnecessary information is
discarded, and the condensed
information fed to a store/receiving
terminal. The speech is reproduced
using imitative circuits analogous to
the physiology that produced the
speech originally.

At present much work is in progress
in this field which shows promise of
providing up to 1000% bandwidth
savings. However it /s an analog system
and requires a large volume of
circuitry and, of necessity, an
analog-to-digital converter in
association with a digital computer.

vVOCOoMm

Now, in England, a unique new
system has been developed which, in
the very near future, could possibly
obsolete all the varied techniques just
described.

International Voice Movement is the
company that has researched and will
be marketing the system, which

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1973



surprisingly has been developed as a
fortunate spin-off by the designers
(who up to now have been more
familiarly  associated  with  the
manufacture of sophisticated
electronic musical equipment).

Vocom, short for voice
communication through compression
and computation’’, instead of trying to
reproduce a speaker, concentrates on
recreating and reproducing sounds.

Speech is fed into the system which
then analyses and simplifies it to
produce a code corresponding to the
frequency patterns or “‘domains’’.

Average speech will result in a
(simplified) digital coding of around
200 bits/second; telephone lines are
capable of carrying data containing up
to 60,000 bits/second. Therefore
Vocom has a potential to transfer data
at 300 times the original speed.

The data is ‘‘reconstituted” at the
receiving terminal in such a refined
manner that not only are the words
intelligible but the original speaking
voice is recognisable!

To bring this achievement into
perspective it should be noted that
Vocom is capable of condensing a 30
minute speech to a mere six seconds!

HOW DOES VOCOM WORK?

The heart of the system is a bank of
sixty-four special devices, each of
which can function either as a filter or
an oscillator. The devices are switched

MIC

to the former mode to receive the
input signal — this part of the system
has been likened to the basilar
membrane of the inner ear; each fibre
responds maximally to one particular
frequency with a sensitivity that
gradually falls off to zero at pitches
above and below the resonant point.
Our brains recognise characteristic
sounds and musical pitches by the
relative amplitudes of signals from
these fibres.

(In fact it is not the amplitude that is
the variable parameter but the
frequency of trigger pulses elicited
from each activated fibre — the more
violently a fibre is vibrated the greater
the frequency of trigger pulses sent to
the brain which /nterprets this as
different amplitudes of the particular
frequency corresponding to the
stimulated fibre).

The narrow frequency band that
each filter is most responsive to, is also
that frequency at which the same
device will oscillate when this mode of
operation is  selected (during
“replay”’).

To understand the system consider
one continuous unchanging sound fed
to the input. The sound (unless white
noise) will have a limited bandwidth,
hence some filters will not respond at
all, and the rest in varying degrees
according to how the energy of the
signal is distributed throughout the
frequency spectrum. Every filter is

FEEDBACK COMPARATOR MODIFIES AND
SIMPLIFIES CURRENT DATA

4

IAARARRBARRARARARARARAY

LN S

1

L AR

4 FILTE
St TER  ANALOGTO
DIGITAL CONVERTER

SIMPLIFIED
DATA STORE

IMMED |ATE
DATA e

e

CLOCK

VOLTAGE CONTROLLED OSCILLATOR
AMPLITUDE CONTROLS

simultaneously and regularly sampled
at a very high speed. The amplitude of
output of a filter at a particular instant
of sampling could be any one of an
infinite number of values. The
designers have (empirically) proved
that a 256-level differential between

zero signal and maximum signal
provides adequate amplitude
resolution. An associated computer

can, in this way, using 8-bit words,
store records of the output amplitude
of every filter at each specific sampling
interval.

To reproduce the stored information
in audio form, the filters are switched
to the oscillating mode and the
amplitude of each of the 64 outputs
controlled by the relevant 8-bit word.
It is evident that any sound, however
complex, can be analysed and stored.

The fidelity of the ‘‘re-synthesised”
sound depends on the sampling clock
speed — the smaller and more
frequently the samples are taken, the
greater will be the fidelity of the
resultant sound. An analog exists in
photography — the finer a film-grain,
the higher is the potential definition in
a photograph.

In the analysing stage of Vocom the
bit rate can sometimes run as high as
1,000,000 bits/second. This figure
includes many repetitive items of data.
For instance, if a vowel is spoken, the
sound may remain of virtually
constant amplitude over a 70 ms

DIGITAL TO
A(;dALOG
CONVERTER

MAIN QUTPUT -

TIME RE-EXPANDING
OQUTPUT

—_—
64 OSCILLAT!
BANK

Simplified block diagram of VOCOM. TOP: Encoding; BOTTOM: Decoding.
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MAIN VOLTAGE
CONTROLLED
"AMPLIFIER

SIMPLIFIED DATA
STORE

OVERALL DYNAMIC RANGE
ENVELOPE OUTPUT
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HIGH FIDELITY .
LOUDSPEAKERS Ly (’Ztcluwcla‘man

YORKS ENGLAND

CONSERVATIVELY RATED, in the best British tradition, Richard Allan loudspeakers
incorporate massive ceramic magnets, long voice coil assemblies and a corrugated cambric
suspension that ensures linear performance at high power. Magnetic flux is unusually high,
being 105,000 maxwells for the 10in units, 186,000 maxwells for the 12in Super models and
220,000 maxwells for the 15in bass speaker ... you’ll be agreeably impressed with their
outstanding performance.

SPECIFICATIONS

) Freq. Power Flux Total Baffle Fixing | Overall
Type Function | Range (Watts) Density Flux Hole Dia. fcts.(p.c.d} Depth
(Hz.) |rms (Peak)| (Gauss) |(Maxwells)| in. (mm) | in.(mm) | in. (mm)

2" p )
15 20/5,000] 20 (40) 17,000 220,000 | 13% (350) | 14& (370)| 6'4 (159)

HEAVY DUTY |
s R Guitar  [6074,000| 30 (60) | 17,000 | 220,000 | 13% (350) | 144 (370)

(53mm)  (381mm)

70-80 HZ
8 ohm 12"

CGI2HD | Guitor :SO/S,OOO 186,000 | 10% (273) |11% (294)] 4'2 (114)
(305mm) | suPer

2" pole (53mm)
CGI12 Bass 25/5,000| 15 (30) ) 186,000
Super

1%” Pole (38 [cG12 Bass/Mid.{25'9,000
— mm) 105,000 | 10% (273 | 114 (294)
o cG12T | Full 25/15,000

12" Pole (38 | cii0 Bas s’Mid.4010,000

mm)

45H2. 10 (20) 105,000 9% (245
CGI0T | Full 4015,000 .

8 ohm

1" Pole (25.4 | CG8 Bass/Mid.|[4510,000

mm) 14,000 56,000

CG8T Full 4517,000
CBs Bass/Mid.|4510,000

12,000 48,000

8 ohm CB8T Full 4515,000
1" Pole CF8 Bass/Mid. [20/8,000 14,000 56,000 7 (178) | 71 (194) " (107)

%" Pole
(14.3mm) | CB4 2,500 10,000 15,000 e (48)

4»

3( 6) 3t (92 43, (121
L‘(]O7 8 ohm ( 62 < (120
mm) 460TC 17,000 6,000 9,000 2% (5

CROSSOVER CN1284 | 3-way constant resistance, % section, crossover frequencies 1100 Hz, and 5,000 Hz,
NETWORKS CN104 2-woy constont resistonce, % section, crossover frequencies 5,000 Hz.

CNb54 2-way constant resistance, % section, crossover frequencies 5,000 Haz.

Sole Australian Agents Registered Office: 562 Spencer Street, West Melbourne. 3003, Phonc
30-1251 (/ lines) 329-7888 (7 lines) Phone Urdets 30-2224
Southern Depot: 1103 Dandenong Rd., 1St Matvern Phon

° 211-8122.
m' City Depot: 157 Elizabeth St., Melbourne. Phone 67-3263
Postal Address: P.O. Box 124 Nth, Melbourne. 305 Telegrams:

"SWANRAD™ Melbourne. Telex: 32980
GROUP Adelaide Distributor: CHALLENGE HI-Fl STEREO, 6 Gays Arcade
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Vv = i The 64 filter/oscillators need not  about twenty five dollars although the
o,&eno:'c':“:'i':ly necessarily remain spaced over the  designers visualise it being rented as
s tp complete audio spectrum — by part of a Vocom service. A directory
communications allowing the devices to be  would be given detailing codes to link

period. To reduce the bit rate, Vocom,
during its high speed sampling carries
out i nstantaneous comparisons
between the code being (at that
moment) fed to the computer memory
and the codes being stored from the
sampling periods immediately past.

Thus the vowel in our example may
activate three particular filters at the
same individual levels over the 70 ms
period. Vocom will recognise this fact
and instead of storing a series of, say,
ten commands (meaning samples
would have occurred every 7 ms) to
set the levels at x, y and z amplitudes,
it will store only one command to set
the levels at x, y and z and a further
instruction to the three oscillators to
“remain at x, y, z amplitude for the
ten sample periods.”’

Extensive use has been made of large
scale integration technology to give
Vocom this ""commonsense’’.

As well as the eight bits that control
amplitude, eight more bits are
incorporated to define the rate of
frequency or amplitude change and a
further six bits control three output
amplifiers, to supervise the overall
dynamic level, forming the ’vocal
envelope”,

More bit-saving is possible with
Vocom's prepared phoeneme
generators; certain consonants, once
identified, lead the computer to label
them with special digital codes. When,
during the ‘re-synthesis” phase, the
same digital command appears, the
relevant phoeneme generator will be
activated,

concentrated over a smaller area when
required, any degree of fidelity is
possible. The closer the filters are
together the more accurate is the
re-synthesis over the frequency
bandwidth covered.

So far we have discussed the intake
of speech and simplification of data.
Once the data is in the computer there
are innumerable handling possibilities.
Mention has already been made of the
1 to 300 possible compression ratio.

Where secrecy is paramount though
telephone lines convenient (military
applications?), automatic vocal coding
and decoding can be effected.
Furthermore  programming  can
regularly and automatically change the
code number dialled to make the
Vocom link and continuously alter the
coding/decoding ""cipher”’.

The computer can store whole
vocabularies to act as a telephone
answering service with a message
capable of being easily updated. The
user will be able to modify the
information from any telephone and
in its ""message-taking’’ capacity any
length of message can be handled.

The service will not only be useful to
large businesses but to any member of
the public with a telephone. The only
hardware necessary is the Vocom
terminal, a small box about the size of
a small cassette recorder that is stood
beside the telephone. The subscriber
just dials numbers on his terminal and
the reply comes back as ordinary
speech through the telephone earpiece
or a small ancillary loudspeaker. The
terminal should cost no more than

the subscriber into the various services;
this would obviously not cover the
special confidential codes like the
"cypher-system’’ described above.

Vocom, being computer-linked, can
carry out rapid calculations with the
bonus of being able to voice the result.

Used as an inventory control system,
receiving input data keyed from the
stockroom, it can calculate how much
stock remains and maintain accurate
Vocom listings. A salesman on the
road at any time can ‘phone in to be
""told’’ the latest stock situation. The
speech that he hears will have come
from Vocom’s vocabulary bank after
computerized assessment — no human
will  have actually spoken the
formation of words that advises the
salesman. |If security isn't a major
consideration it is quite feasible for
the salesman to use an ordinary
telephone number to link him to
Vocom.

The stock market reports, rail and air
travel announcements and advance
bookings all afford opportunities for
Vocom to decrease workload and
increase efficiency.

In research it permits fine analysis of
sound of incredible  potential
resolution. Vocom in sound synthesis
is literally a Pandora’s box — without
limit.  Theoretically capable of
producing any and every sound and
even of understanding vocal patterns.

One point worth pondering over — a
computer with the capacity to hold an
intelligent conversation need no longer
be a figment of some science-fiction
writer’s imagination! ®

3-D Binocular
Magnifier for
fine detail work

MAGNA:
SICHIER

Leaves your hands free.

The Magna-Sighter is a fine precision ! 'Qt\ o \\Q S L

3-D magnifier with many uses. Scientists, - \0"} " \\°‘:’Q~°Q
technicians, craftsmen, hobbyists have Q\,’OQ dé:&“’

found it perfect for their purposes. Slips easily & 2 \\6‘:&

over the head - over glasses too. Proved and & S

used in many U.S. laboratories and research centres. c;<\ Qbfé‘b

Post no money. For furtner deiaiis fiii in the coupon. RESCIR Qe"’be@ & IR

STC515

'S . >
ONLY $14.00  9¢ V" o
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SETTING

THE
PACE

Latest heart pacemaker can be

checked in-situ with simple

equipment — Brian Chapman

reports.

eart disease is one of the most
Hcommon causes of death and is

the subject of considerable
world-wide research. Part of this
research is devoted to evolving
long-lasting and ever more reliable
implantable pacemakers. These devices
and their associated electrodes are

surgically implanted to assist, or
completely replace, the naturally
generated electrical signal which

controls the heart’s pumping action.

Many new types of pacemaker are on
the market and before describing some
of these we will briefly describe the
cardiac (heart) system so that
pacemaker terminology may be better
understood.

Typical cardiac pacemaker implantation. Note that the trigger
electrode is inserted into the heart via the jugular vein.

THE BIOLOGICAL PUMP

The heart is an electrically triggered
pumping mechanism for forcing blood
through the circulatory system. Its
action may be wunderstood by
reference to Fig. 1, where it can be
seen to consist of four chambers. Two
of the chambers, known as auricles or
atria receive the incoming blood and
the other two chambers known as
ventricles expel the blood from the
heart. Each atrium is connected via a
one-way valve to its associated
ventricle. The right ventricle pumps
blood to the lungs where it picks up a
fresh supply of oxygen and this
oxygenated blood then goes to the left
atrium. After passing through the valve

to the left ventricle, the oxygenated
blood is pumped into the circulatory
system where it distributes oxygen to
the tissues of the body. The
de-oxygenated blood then returns to
the right atrium, passes to the right
ventricle, and is pumped back to the
lungs for replenishment.

The pumping action of the heart is
triggered by  electrical  signals,
generated within the heart itself,
causing the muscles of the heart
rhythmically to contract and then
relax. During relaxation the chambers
fill with blood and then, when the
muscles contract, the blood is forced
out into the circulatory system,

The electrical activity of the heart is

Fig. 1 The circulatory system of Feart,
lungs and body.

THE HEART
= R S D En S R R - R D R e . -
l |
1 LEFT RIGHT
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[}
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i
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Fig. 2 Typical electrocardiogram waveshape
showing letter designations used for various
sections of the wave.

thus the primary pumping motivation.
This activity may be detected by
electrodes placed on the surface of the
body. The signals thus picked up are
amplified and then used to produce a
recording known as an
electrocardiogram. Figure 2 shows a
typical heart waveform as seen on an
electrocardiogram. The  various
components of this wave are firstly the
P-wave which occurs during the
muscular contraction of the atria, then
the QRS pulse which corresponds to
ventricle contraction, and lastly, the
T-wave which occurs when the
ventricle muscles relax.

TYPES OF PACEMAKER

Pacemaker research is continuing on
three specific requirements.

{a) more
circuits

(b} longer life, built-in power sources

(c) improved clinical performance and
testing facilities.

In general, the components used have
now been developed to a level where
their life exceeds that of the power
supply and additionally, work is in
progress on nuclear power sources
aimed at providing an implantable life
in excess of 10 years. See Nuclear
Heart Pacemaker ELECTRONICS
TODAY INTERNATIONAL, October
1972,

Improved performance has been
achieved by developing pacemaker
types specifically for certain classes of
heart malfunction and by building in
test facilities. There are four basic
types of pacemaker which can be
combined with various electrode
systems to suit each respective patient.
These are:—

1) FIXED RATE — this pacemaker is
suited for patients requiring a
slow, continuous, basic rhythm
and where there is no tendency to

reliable components and

interference  from impulses
generated by the patient’s own
heart.

2) VENTRICLE TRIGGERED (RS
synchronous or QRS inhibited) —
this pacemaker covers the largest
area of application and can be
advantageously used for patients

who display normal heart activity.
In the QRS synchronous type, the
pacemaker generates impulses
which synchronize with the
patient’s R-wave (and hence do
not affect normal action) as fong
as the heart beat rate exceeds 60
imp/min. When the beat rate falls
below 60 imp/min, the pacemaker
generates impulses at a fixed rate
of 60 imp/min. The basic rate of
the pacemaker is adjustable to suit
individual requirements.

3) QRS INHIBITED — same as that
above except that is inactive until
the beat rate falls below the
present level, it then generates
fixed rate impulses until the
natural basic rate is restored.

4) ATRIUM TRIGGERED - this
type of pacemaker is synchronized
by the P-wave and after a short
delay, generates an impulse which
triggers the ventricle by means of
an electrode implanted within it.

THE VARIOPACEMAKER

A company very active in research and
development of pacemakers is Medical
Applications Pty. Ltd., a joint venture
of Philip Industries Holdings Limited
of Australia and Siemens A.G. of West
Germany. They manufacture units
covering the full range of applications
as detailed above and in addition, have

Fig. 3 Actual Electrocardiogram of patient fitted with QRS inhibited pacemaker. Patient’s own heart pulses can be seen at {2) and (3) which
each suppress pacemaker’s output for 1000 milliseconds. After further 1000 milliseconds patients’ own pulse is missing so pacemaker induces
pulse (4). This operation is also called ‘Demand’ mode.

Rate Control

Fig. 4 Block diagram of a

Output QRS inhibited pacemaker,
Control {external) shows the
{ ~] method of suppressing
O— Tuned "R' Wave Pacemaker Pacemaker Pacemaker pacemaker output whilst
"R Wave Trigger Recycling Timing Out 1
ios e Dot s ses are
O— Amplifier Circuit Circuit Circuit Circuit L O Pacemaker zar;lg’?,tts own pulse
Output 2 :
Pacemaker
Blanking

Circuit
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THE
PACE

recently added the Variopacemaker to
their range.

As the success of electrical pacing of
the heart greatly depends on the
stimulation threshold of the electrode
by which the impulses are transmitted
to the heart, it is important that this
parameter can be readily measured and
if need be, corrected before any
changes in threshold cause medical
difficulties. This is now possible with
the Vario pacemaker.

The unit is basically a QRS inhibited
pacemaker and normally operates in
the manner previously described. The
main difference is that a vario function
has been added. The vario function is
activated by a small bar-magnet which
is placed on the skin above the
implanted pacemaker. The magnet
activates a reed switch and the
pacemaker automatically switches to a
control frequency of 100 impulses per

[l

Threshold Volue

Fig. 5. The Vario principle and corresponding ECG recording }

amplitude in sixteen equal steps until
the sixteenth pulse reaches zero. The
unit then returns to full amplitude and
commences another step-down series.
This process is repeated until the
magnet is removed (See Fig. 5).

This means that the whole
pacemaker/electrode system can be

RESPONSE to the O V-impulse’

electronic test methods and
equipment. Any changes in threshold
due to electrode integrity are thus
detected well before any medical
symptoms arise. It would seem that
this new technique offers another
worthwhile step towards pacemakers
having lifetimes exceeding that of the

minute and lowers the impulse checked without the use of complex patient. o

| sinclair Products for the Electronic Constructor
PZ 5 ond PZ 6 Power Supply Units

vailabl c T > r 3 tic

PZ.5- PZ.6—5t

Active Filter Unit

The Sinclair A.F.U. is unique in that the cut off fre-
quency is cantinuausly variable far bath the scratch and
rumble units and, as the atltenuatian in the rejectian
band is ropid [(12dB per octave), the remaval aof
interference can be achieved with less lass of the
wanted signal than has previausly been passible

The unit may be cannected between the pre-amplificr
and pawer amplifier sectians af any amplifier
SPECIFICATIONS:

Emplays twa Sallen & Key type active filter stages, the
first being o rumble {high pass] filter and the secand
a scratch (law pass) filter. The twa stages use cam-
plementary transistars ta minimise distartian. Supply
valtage 15 ta 35V.

Current 3mA mox. Gain at 1kHz,
(— 0.2d8B)

Stereo Sixty Pre-Amplifier ond Control Unit
Elegonv modem deslgn in unit that mects the mast stringent high fidelity standards. Features includ
" epitaxial planar transistars used thraughaut; very high signal-ta-naise ratia; excellent channel separation
Innul selccvuon is by means af faur push buttans and accurate equalisation is pravided far all the usual
inputs. Tane cantrals are alsa very carefully designed and tested
SPECIFICAYIONS: Chcnn.l Motching:
Input Sensitivities: Within 1dB
Radia: Up ta 3mV Tone Cemrels
Magnetic pick-up: 3mV carrect 1o R.J A A curve + Treble 4 15dB ta — 15dB at 10kHz

filters flat 0.98

1dB 20 ta 25,000Hz Bass 4 15dB ta 1548 a1 100 Hz H.F. cut off [— 3dB] variable fram 2BkHz ta 5kHz
Ceramic pick-up: Up ta 3mV Power Consumption: L.F. filter slape 12dB/actave

Auxiliary: Up ta 3mV 10mA max Distartian at TkHz {35V supply)

Output: Front Ponel: 0.02% at rated autout (250m V.R.M.S.)

250mV Brushed aluminium with black knabs and cantrals Frequency respanse, flat pasition, 35Hz ta 20kH2-1dB
Signal-to-noise Rotio: 25Hz ta 2BkHz-3dB

Better than — 70dB B'/‘" x 15" x 31" Built, tested ond guaranteed

N.S.W.i 2620 Ricketty S1., Moscot. Tel. 669.6088
Vie. 162 Peihom 5i., Cartion, 3053 Tel 347.5177
Qid.1 IS Balaclove S1 , Wolloongobba, 4102. Tet. 91.4972

$.A.c 76-78 Mcloren S1., Adelaide, 5000 Tel. 23-3488
A.C.T.r 19 Molonglo Mall, Fyshwick, A.C.T. Tel. 958248
W.A.1 32 Northwood $4., Leederville, 4007, Tel. 84.988

For lurther obligationiree Information and techmical
literoture on Sinclols products, vt out toupon ond port
1o your neorest Goldring Office

Nome

Addrens

A DIVISION OF GOLDRING ENGINEERING
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L=] EXPO INTERNATIONAL PTY. LTD.

1 (KA 3300)
40W.Stereo R.M.S. (Sound
Effect amplifier) Surround or
four cdrannel performance, need
only 2 speakers.

(TA 3100)

24W S-ereo R.M.S. EXPO’S most
popular 2 channel amplifier. Low
distortion, high stability and
excellent transient response.

Bring yoLr money or post your cheque to.—

PAGKARD TOMS STRAND
BELL PIL., HI-FI PIL., ELEGTRONIC PLL.,

302 Wicktam Street, 239 Elizabeth St., 318 Pitt Street, SYDNEY — T3l: 26-5914
Fortitude \alley, BRISBANE. MELBOURNE. 355 Hunter Street, NEWCASTLE.
Tel: 5-3131 Tel: 67-3484 . Tel: 2.5623
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For any purchase over $50.00 we offer
a free decoder unit in kit form that will allow
you to enjoy the pleasures of 4 channel reproduction
by adding a new dimension to your existing equipment
and record library. Full instructions supplied.

$62.00 \gé $21.50
Post $2.00 FEFIg 00

Professional specifications. Wide A proven Mullard circuit that gives

a . GUARANTEED results. All NEW
band (9 kHz) with b'g clear readout PARTS used with prewound Primary

dial. Housed in attractive teak case. Transformers. Full instruction booklet
Full guarantee. provided. Unit is housed in a strong
diecast box. SUITS POSITIVE OR
NEGATIVE 12V VEHICLES.

MELBOURNE

Yes, our 1973 expansion programme has already commenced with the opening of our
new Melbourne Branch. Centrally tocated at the sparkling new RICHMOND SHOPPING
CENTRE, the big walk around self-serve showroom is fully air-conditioned. Besides
components, we have on display a big range of Hi-Fi equipment. Call at:
e Melbourne’s best prices e Dynamic team is headed by Bruce Down,
system this vyear, this project was

network, teak enclosure

R.M.S. Stereo Amp. Module comes
Inc. Speakers special price.

GALLERY LEVEL, 271 ~BRlDGE STREET, RICHMOND.
PHILIPS QUADREFLECT BT 33 w
Ducon
described E.T.l. January 1973. Each
etc. etc. Beautifully presented, this simple
$148.00 per Box | complete with all parts and instructions.
P < Stand $20.50 PRICE $27.50 Post 75¢

e Car parking on site e Transport to the door
Acclaimed as the most exciting speaker
T rakersrrossover | STEREO AMP KIT
SPEC|AL PR'CE “do-it-yourself'’ project for a 3 W.
As distributors for this line, we offer a
/T COSTS LESS TO DEAL WITH THE BIGGEST

NATIONAL MAIL ORDER DEPT.
P.0. BOX 176, DEE WHY, N.S.W. 2099.

SYDNEY SALES DEPT: 230 Sussex Street, PHONE: 29-1005.

NORTHSIDE SALES DEPT: 2/21 Oaks Avenue, Dee Why. PHONE: 982-5671,

BRISBANE SALES DEPT: 293 St. Paul’s Terrace, Fortitude Valley.
PHONE: 52-8391.

MELBOURNE SALES DEPT: 271 Bridge Street, Richmond.

CANBERRA DISTRIBUTOR: Electro Pak, 5 Gareema Arcade.
NEWCASTLE DISTRIBUTOR: Varcoe Bennett, 2 Third Avenue, Lambton North.

24 HOUR PHONE SERVICE: Sydney 982-5571 (Area Code 02)

Phone the above number ANY time, ANY day to receive prompt
P.M.G./C.0.D. mail service. Your requirements are as close as your phone,

CHEAP COLD-AIR

n interesting and economical

alternative to refrigeration s
now available to premises with a
compressed air supply.

The device used is shown above.
Containing no moving parts, the tube
(known as a Hilsch Tube) divides a
supply of compressed air into two
streams, one hot and one cold. The
proportions of hot and cold flows
may be varied over a wide range, for
example, a reduction of 50°C below
ambient is readily achievable with
100 psi air supply.

The air is injected tangentially at
sonic speed. Then, rotating at one
million revolutions per minute, the
vortex moves through the tube
towards the hot outlet, A proportion
of the air returns through an inner
vortex and, because of conservation
of momentum, gives up energy to the
outer stream, losing temperature as it
does so.

(Enquiries to Redpoint Associates
Ltd., Cheney Manor, Swindon, Wilts,
UK).

Integrated Circuits

Bt @ Aot tetotototet S cted
R e )
VEANOROOOONIN
3833353333838

s3eeeeeseceeeeee

........ 1. 8150
8 udlo 12218V rail, 30K

imp, Voitage galn of 50, short clrcul
overioad protection $2.85 ea.

Postage on IC 10¢ ea.

SPECIALS

RF — Power Transistor BLVEY, 25 Watts out at
175 MHz, Rail 13.6V, Balanced Emitter. Only
$9.00 ea or 2 for $16.60. P/P 20c.

Transistor Dc-OC convertor, Transformer \del
for CO Ignition, 12 Volts inp, 320 Voits &
150mA output. P/P 20c $3.00 ea.

=0

P/P 10c ea.
Capacitors Electrolytic
1000UF — 100 Volits $1.50 ea. P/P 2

40,000UF — 10 Volts $2.00 ea. P/P 25

{formerly Wayne Communication
Electronics),

YUNKER
ELECTRONICS
PTY LTD

757 Glenferrie Road, Hawthorn,
VICTORIA 3122
- Telephone: 81-2818
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XceliTe

T\I RADIII HI-FI FIXING TOOLS
from-

SULCO

Super-long, hollow-shaft,
colour-coded hex-nut
drivers. In reaches up to
20”; these fixed handle nut
drivers are ideal for
removing and replacing TV
tuners, bezels and other
up-front components.

Top quality rigid steel
shafts will not twist;
precision cold-drawn case- F

hardened sockets.

Single tools and matched
sets of conventional drivers,
nutrunners and other
service tools.

Buy a SCOPE and join
the club of satisfied
USERS — you need not
keep it a secret, others
don't. That's why SCOPE
IS KNOWN AT ALL THE
BEST PLACES—in the
tool kit, on the bench, in
the boot, on the kitchen
table, in the garage, on
the service truck, in the
engine room, even on the
roof . .. Wherever SCOPE
goes it gives you the best
service—and a host of
satisfied users will agree
it is the QUICKEST, the
EASIEST, the SAFEST
... THE BEST OF ALL
SOLDERING IRONS.

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

FAST

Fast heating due to the
unique replaceable
carbon element. Only 5 to
6 seconds’ initial heating
up time from cold, then
practically instantaneous.

SCOPE DE LUXE

VERSATILE

Copes with all soldering
jobs—from miniature
components to large
solder lugs. Temperature
control at your finger tips.
Heat only when, where
and as much as needed.

SAFE

Low voltage operation.
Scope irons operate from
2.5V to 6V.

For your complete protec-
tion and the satisfactory
operation of your Scope
iron, demand and use THE
APPROVED SCOPE
natronic
TRANSFORMER which
incorporates a specially
designed ELECTRO-
STATIC SHIELD.

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

SCOPE

soldering irons

CONVENIENT

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

LIGHT WEIGHT
Scope De Luxe weighs
only 3%z ozs.
Miniscope 134 ozs.

Allirons 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
replace. Maintenance
without special tools.
Spare tips, carbon
elements and other parts
readily available from
your Scope Distributor.

Scope products are
available from all major
electrical wholesalers
and Hardware Stores
throughout Australia and
from H. W. Clarke,
Wellington and Auckland,
New Zealand.

SCOPE MEANS A LIFETIME OF SATISFACTION

IRH Components Pty. Limited

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

74 RAGLAN ST, PRESTON, VIC. 3072. PHONE: 44-5021
Interstate Agents ——— e e e ————— -

HOB. TAS. 342811 | Please Post free SCOPE literature

LAUN. TAS. 22844 |

PERTH W.A. 82271 ey ve——— e SO
ADEL. S.A. 231971 I

BRIS. QLD. 211933 ADDRESST  Boercrsst et cesees e et o R |
New Zealand | |
H. W. CLARKE | '
(N.Z.) LTD. | '

IR” THE COMPONENT DIVISION J
OF(IRHIINCESTRIES UIMITED b\ bk e [ o e (e e — ey
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Versatile multi-input
mixer/preamplifier has
all the facilities required
for professional PA use.

- Y 'uc—._ — Jﬂ"-_ = ==
‘%‘.‘-\"‘ vm/-'t— "

211010

* Multiple inputs

* Low noise

* Stereo outputs

* Inbuilt equalizers

* Echo facilities

* Professional design

* Qverload immunity
* Stage monitor facility

nyone who is associated with a
Apop group or band, will be

familiar with the steps one
must take to ensure optimum sound in
varied localities and halls.

Outdoors, each amplifier and/or
public address system must be
adjusted separately to ensure sufficient
sound and optimum overall mix.

Indoors, one must also cope with the
acoustics of the particular building.

Many of the smaller groups merely
adjust their sound on stage with one
member at the back of the hall giving a
subjective indication of the sound he is
hearing. Larger groups often employ a
person whose main function is to
ensure that the final sound is exactly
as it should be (as regards volume,

mix, quality, etc).

The 8-channel mixer described in this
article will allow the total sound to be
adjusted at the one point — perhaps
the rear of the hall, while at the same
time, eliminating several expensive
amplifiers, and still jensuring an
optimum overall sound. (This is only
part of the story as the reader will
realize from the full description of the
unit), «

INPUTS

As the ‘name of the unit indicates,
there are eight separate input channels.
Each of these input channels has two
input sockets, one of 47k impedance,
and the other adjustable by changing
one resistor, (maximum 4.7k). in our
case we have a 200 ohm resistor in
circuit so we shall refer to the
200 ohm input from here on.

Each .input channel has a slide
control potentiometer for volume,
This potentiometer is in series with a
sensitivity network that is adjusted by
a three position slide switch.

The remaining input channel controls
are rotary potentiometers facilitating
balance, bass, treble and echo-send
volume. We shall discuss these controls
in detail later in this article. .

Each input, after passing through the
preamplifier and tone control stages, is
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divided to provide identical signals.
The relative level of these signals can
be varied by the input channel balance
control. The outputs from the balance
controls drive the output mixers. This
creates a stereo effect, allowing the
performers to be audibly "’positioned’’
on stage.

OUTPUTS

The unit has two output channels.
The unit can of course be modified
simply to provide one main output
and an onstage monitor output. These
receive signals from the input channel
balance controls and external echo
unit, or similar, if one is employed.
Rotating any of the input channel
balance or echo-send controls will
affect the output for that particular
input only.

There are also controls provided for
overall volume, balance and echo
volume. Finally five more rotary
controls per output channel have been
provided for frequency equalisation.
These allow compensation for hall
acoustics etc.' These controls operate
at 60Hz, 240Hz, 1000Hz, 3500Hz and
and 10kHz and provide approximately
10dB boost or cut.

Two VU meters also feature on the
front panel, together with an overload
indicator  light which  becomes
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“The best ...
ower amplifier

regardless

of cost.”

That's how The Stereophile magazine
described the Amcron DC 300 after an
exhaustive performance test. Experts of
High Fidelity magazine, in their review
said: "It is built like the proverbial Sherman
Tank and its performance is so good, it
seems to mock the measuring equipment
used for evaluating it.” And, ““‘when we
compare the DC 300 with other available
power amps the difference is almost
beyond belief.”

Our philosophy at Amcron is that there's
no such thing as good-better-best.
Variations in product scope and function,
yes, but deviation from the highest degree
of perfection attainable — no! Our
dedicated aim is to continue to produce
audio equipment which sets the ultimate
standard of reference. We cannot
apologise for our prices. Because every
item of equipment that carries our name
has been designed by our engineers to be
measurably and audibly superior to
anything else available — regardless

of cost.

| ~a”

AMCron

CROWN INTERNATIONAL US A

If you're ready to spend a few_hours reading the full
technical details on Amcron equipment, write or call us
for free literature today.

AMCRON DC 300 POWER AMPLIFIER

has the lowest distortion level of any commercially available power
amplifier — IM distortion across the entire power spectrum from .01 watt
to 150 watts per channel typicaily below .05%. And the purest sound. It
has the lowest noise level of any commercially available power amplifier
— guaranteed at 110 db S/N below 150 watts output. Power is guaran-
teed at 180 watts per channet RMS with 8 ohm loads. Less than $1,000.

AMCRON IC 150 PRE-AMPLIFIER

,Is an experience in silence, and it, too, has set new records for IM and
harmonic distortion. Audio Magazine said: "Wheh it came time to
measure IM and THD, our test set-up proved to be completely
useless.” Less than $470.

AMCRON D-60 POWER AMPLIFIER

has superb square wave and overioad response, with a power
bandwidth of 5-30,000 Hz and an exceptional damping factor of over 200.
ttis a perfect matchmate for the IC 150 stereo console, if you want the
quality of the AMCRON DC 300, but do not require its power, eg

when using high efficiency speakers. Less than $430.

AUSTRALIAN DISTRIBUTORS

WEDDERSPOON

W. C. WEDDERSPOON PTY LTD

193 Clarence Street Sydney 29 6681

AVAILABLE FROM SELECTED HI FI RETAILERS

52

wC n72

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1973



ETI MASTER-MIXER

Input pre-amps are built in modular form —
two to each board.

illuminated should either output
exceed one volt — which is the
overload point of the 100 watt
amplifier published in the December
1972 issue.

Having briefly covered the various
controls and facilities provided, we
shall now describe the operation and
specifications of each section more
extensively before we commence
constructional details.

Each input channel is identical, so we
only need concern ourselves with one.

The two input jacks for each channel
-are situated at the back of the unit,
directly behind their respective control
panels.

The 47k input is typical for electric
guitar pickups, microphones and such,
but if long leads are used, problems
could arise due to hum pickup or

other radiated interferegce. |f this is |

the case, a matching stage or
transformer may have to be inserted
between the input source and the low
impedance input socket.

Some microphones  have  an
impedance of 50k, and in this case the
same would apply if long leads are to
be used. The optimum situation is a
low impedance source (microphone
etc) into the low impedance socket,
but if there is a mismatch, a low
impedance source and a high
impedance input is preferable.

There may be situations where one
wishes to feed two  or three
microphones to the same input
channel. In this case a separate low
cost mixer would be needed.

The situation above could occur for
example with adrummer or with organs
that have more than one output.

Each input employs an operational
amplifier. The gain of this amplifier is
varied by changing the negative
feedback, as is customary with this
type of device. Maximum gains of
20dB, 40dB and 55dB are available via
the volume control and the switched
sensitivity network.

The output from each input op-amp,
feeds a second op-amp which acts as a
tone control stage. The output from
each tone control stage is then fed via

a potentiometer to one of eight inputs |

of an echo send mixer 1.C., and is also
split by the "input channel balance
control network before being diverted
to the output channel mixers.

The output from the echo-send
mixer is brought out at the rear of the
unit. This output is intended to drive a
complete echo or reverberation unit
etc. The output from the external unit
is then fed back into the unit via
another socket to a resistive splitter,
which provides two identical signals
for the output mixers. It is important
to realize that all signals are "‘echoed”

if their particular echo send controls |

are turned up, and that both output
channels amplify the result equally,
as indicated above. The overall echo
gain control varies the feedback of
the echo-send mixer.

Inputs .
Input impedance
h)

under 4.7k
momv

Sensitivity (high
impedance input)
tow impedance
input)
Tone controls
on each Input)
utputs two, teft and right
Output level maximum S V rms
Output impedance approx 4000 ohms
Output tone
control

SPECIFICATIONS

eight (but may be expanded or reduced — in
multiples of two — as desired)

ihlg . 47k
low) nominally 200 ohms, but may be any preset value

1mv
bass £10dB at 100Hz treble +10dB at 10kHz

each channel has its own equalizer providing + 10d8
boost or cut at following frequencies — 60HZ;

240Hz; 1kHz; 3.5kHZ; 10kHZ

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1973
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FOR PERSONAL ATTENTION
AND HONEST ADVICE
PLUS THE BEST PRICE

MIRANDA
Hi-Fl

SHOP 67, TOP LEVEL,
MIRANDA FAIR, N.S.W.

WE STOCK ALL BRANDS
525 6745
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SERVICE

CONVOY INTERNATIONAL
OFFERS SERVICE ON ALL HI-FI
EQUIPMENT AT SYDNEY'S
LOWEST PRICES

FREE PARKING

SPECIAL TAPE RECORDER
ADJUSTMENT, OUR TECHNICIANS
CAN ADJUST YOUR TAPE

RECORDER SO THAT IT GIVES
SUPER PERFORMANCE ON THE
BRAND OF TAPE YOU USE. YOU
wiLL BE AMAZED AT THE
IMPROVEMENT IN PERFORMANCE
FOR SUCH A SMALL CHARGE.

Convoy ¢/, 1o

CNR PLUNKETT & MACLEAN STS,,
WOOLLOOMOOLOO — 357-2444
Open Thursday Nights & Saturday

CLEARANCE SALE

ELECTRONIC EQUIPMENT
AND COMPONENTS

Receivers, transceivers ex-Army &
Citizens Band transmitters, test
equipment, osciliiscopes, sig.
generators, multimeters, chassis racks,
paneis, computer parts & boards,
power transformers up to 6.6KV,
valves, transistors, potentiometers, etc,,
speakers, amplifiers, cabtes — hook/up
& coaxial 50 & 70 ohm, multicore up
to 50 core. Panel meters, AVO meters,
valve testers and all types of electronic
components

7,000 sq. ft. of electronic gear, plenty
of parking come and inspect. Open
10-5 p.m. weekdays, 9.30-12 Saturday
Wanted to buy receivers, tranceivers,
clectronic equipment & components.
Top prices paid

SPECIAL THIS MONTH

No. 62 tranceivers Army type 1.6 to
10M/C 12 Volt operation price $39.50.

50 ohm coaxial cable iz'* diam. new
price 45c yd.
(DISPOSAL

HAM RADIO 'BraNcH)
104 Highett Street, Richmond, Vic.

3121. PHONE: 42-8136.

ALARM SYSTEMS
SALES—SERVICE—INSTALLATION

Alarm Modules, Electronic Eyes,
Photo Sensitive Ceils, Radar,

moke Sensors, Sirens,
Bells essure  Mats, Door
Manltors,  Car/Caravan/Home/
Office Hold-Up Factory Alarms,
Key Switches, Reed Swhches,
Relays, Shock Recorders,

Aluminium Tape. You Name It,
We Have It,
Send 21c In Stamps For Catalogue

SHOWROOMS

Shop 9, Chard Rd., Brookvale.
10 Crinan St., Hurlstone Park.
Phones 93-7292 or 55.7151,

ADDRESS ALL MAIL TO
R.C. PROTECTOR ALARM SYSTEMS
Box 226 P.O. Brookvale,
N.S.W. 2100.
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ETI MASTER-MIXER

This photograph was taken during construction of our prototype unit. The four input
pre-amps may be seen on the right. Directly in front of the pre-amps are the slide
potentiometers used for individual volume controls,

A nine-input mixer I.C. is employed
at the input of each output channel.
One of the nine inputs is in both cases
used for echo input, while the others
take the outputs from the eight input
channels. The negative feedback of
these op-amps is varied for overall
volume control.

The outputs from the main mixers
pass through the graphic equalisers and
then to an overall balance control. The
two VU meters and the overload
indicator are connected at the output
of the unit.

The metal panel of our unit is folded
from one piece of 18 gauge
steel. Eleven aluminium escutchions
are used, although of only three
different types. These should be
available from kit suppliers, however
should the reader wish to make his

own panels and cabinet, diagrams of
both metalwork and woodwork will be

published in a later fissue of this
magazine.

The main purpose of  this
introductory article has been to

familiarise the reader with the project
without becoming too involved with
actual circuitry and construction.

We conclude this month with a
description of the [.C. we have
employed in the preamplifier stages.

The device is a National type LM381
dual low noise preamplifier I.C.

This I.C. has been available for about
six months, and has recently become
reduced in price. We have used one
1.C. per every two input channels — a
total of four, if one requires all input
channels.

{Continued on Page 59)
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Circuit of National type LM381 dual low-noise pre-amplifier IC used in the

8-channel mixer.
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MUSIC MAKER

How can we sell a fully automatic belt drive
turntable for such a low price?  Simple!

We don't charge you for the quality.

The Apan BFU-121 is the first fully automatic It all adds up to the best turntable in its class. A

turntable in Australia. Built of precision parts, the
Apan BFU-121 boasts perfect record tracing from its
static balance tone arm; excellent dynamic balance
from the aluminium diecast turntable; quiet, positive,

turntable which features high reliability and superb
performance without the extra cost that top quality
traditionally warrants. And it comes with twelve
months warranty and after sales service.

constant speed 4-pole synchronous motor; feather-
touch cue-control lever; removable head shell; all for

around $125 — ready to operate with no extra costs. Manual and semi-auto models also available.

AGENTS:

QLD: Tallerman & Co. Pty. Ltd., Robertson St., Valley, Brisbane
VIC: K.J, Kaires & Co. Pty. Ltd., 4 Hill Court, Macleod

S.A.: Wm. M, Matthew & J.A, Dunn Pty. Ltd., 251 Hutt St., Adelaide

- STATE DISTRIBUTORS:
a enC|es t |td W.A.: G.K.Cameron & Co. Pty. Ltd., 246 Churchill Ave., Subiaco
n L] A.C.T.: Sonny Cohen & Son, 20 Isa St., Fyshwick
TAS: W. & G. Genders Pty. Ltd., Launceston, Burnie, Hobart
431 Kent Streetl Sydney Tel.: 294338 N.T.: N.T. Musical & Electrical Wholesale Pty. Ltd., 54 Cavenagh St., Darwin
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AUSTRALIA'S

BIGGEST
ELECTRONICS
DISCOUNTERS

HEAD OFFICE and Mail Order Dept. 718
Parramatta Rd., Croydon. N.S.w. 2132.
Ph: 797-6144.

WOLLONGONG AGENT: Hi-Tec
Electronics, 265 Princes H'way,
Corrimal. N.S.w. 2518. Ph, 84-9034.

PRE'P"“ electronics

AND AGENCIES

POWER SUPPLY KITS
Comprising transformer, mounting plate,
silicon bridge rectifier and smoothing
capacitor plus screws, nuts, etc.

PS3 6V, 7.5V, 9V, 12V, 15V, 1A $5.95

_— IBM Computer Boards. Final release of these popular boards
which are a fabulous source of cheap but high quatity components for experimenting
purposes and amateur use. A free data sheet of specificatlons is included with each Pak. 5
boards with a total of 20 transistors (all other components are free) for just $2.00. Post 25c.

EXCLUSIVE BARGAINS -

WE HAVE LOTS OF MICROFARADS! Final release of these precision made computer

post 50c. grade electrolytics. Ali guaranteed 100% TOP QUALITY'
PS4 18V, 20V, 25V, 27V, 30V, 1A $7.90 35.000 mf o0
3,500 mfd 55v . . d mfd 20V ............... $4.

post 60c. EOts e 52 73,000 mfd 10v .. .......1101] $4.00

PS6 6V, 7.5V, 9V, 12V, 15V, 2A $7.90 e s 25U 2 [T Postage 35c.

post 60c. 4,000 mfd 60v ... ....... CLEAF\IIANCE %ALEE—EAE\;(S COr\!/\'nZUTEbR
ical late d tected, 4,000 mfd 75v .. ........ HEAV DUT R L ade by

s (Bl g EVEIIE] T (70 d 5,500 mfd 19v . ......... famous manufacturers, e.g. Potter &

output 20-45V DC at 2 Amp maximum,
Adjustable current cut-out $22.50 post

$1.00.
[ SPEAKER KITS A
®
wT
' | ®
SN
Our laboratory-engineered hi-fi speaker

do-it-yourself enthusiast.

professional

knowledge and tools. You'll

choice of team, maple or walnut veneers.

each, plus post $1.50.

only $23.50 each, ptus post $2.00.

$27.50 each, plus post $2.50.
$16.00 each, plus post $1.50. -

$22.50 each, plus post $2.00.

enclosure kits offer tremendous value to the
Each cabinet precisely cut to ensure 100%
success with a minimum of
like the
easy-to-follow instructions and we offer a

1.4 cu.ft. enclosure (suits 6" or 8’ speaker
systems) vented or unvented, only $16.00

2 cu.ft. enclosure {suits 8" x 2 x 8", 10" or
12" speaker systems) vented or unvented,

3 cu.ft. enclosure {suits 2 x 8/, 10" or 12"
speaker systems) vented or unvented only

MAGNAVOX 8-30 system 1 cu.ft. only

MAGNAVOX 8-30 system 1.6 cu.ft. only

8,000 mfd 55
10,000 mfd

Brumfield, G.E., Rowan Co., etc. All with
contacts handling 5 to 10 amps.

Type C18—15v DC 6 pote 1 C/O $2.00
Type R1 12—20v DC 1 pote C/O .. $1.00
Type C2 12—20v DC 3 pole C/O $1.50
Type R2 20~36v DC 2 pole C/O $1.50

Type R3 35—50v DC 2 pole 2C/O. . $1.50
Type C3 40—60v DC 4 pole 1C/O. . $1.50
Post 25c. Many other types availabie

too numerous to list. Write for further
details. J
SPEAKER CROSSOVER NETWORK FLUORESCENT o
IN KIT FORM TUBE .
A professional, laboratory designed .
crossover network of constant resistance INVERTOR v S
with attenuation of 12dB/Dctave both An amazing 12v D.C. to 240V invertor
models. ) designed to operate fluorescent tube to
MODEL CN1 —is a two-way L—C crossover 13W max. ra. Foolproof circuit, compact

with a crossover frequency of 4kHz at 8
ohms. Power handling 30 watts R.M.S.
Chokes are prewound and full instructions
are supplied. Kit Price $2.75. Post 60c.

MODEL CN3 is a threeeway L—C
crossover for woofer, mid-range and tweeter
with crossover frequencies of 500Hz and
4kHz at 8 ohms. Power handling 30 W
R.M.S. Chokes are pre-wound and fuli
instructions are supplied. Kit Price $5.50.
Post 75c.

DOORBELL

KIT

A must for
every home

easy to fix

efficient
audibility. Kit
consists of the following: Federal Electric
3" underdome bell for 3V. D.C. or 5V. A.C.
use, One Flush mounting push-button
switch and 50ft. of twin P.V.C. Bell Wire.
Fantastic vatue, only $2.00 plus 40c post.

. (Hlustrated.)

4 x 12" x 1%'". Easy to install. $9.95.
Post 35c.

C.D.l.
KIT
(Olims)

Complete kit of parts to build this
superior commercially made Capacitor
Discharge Ignition system. All high grade

components with pre-wound
transformer, P.C. board, nuts, bolts,
case, instructions, etc., 12V earth

only. For improved performance, fuel
saving less potlution and less points wear
this is a MUST. ONLY $19.95 plus 50c

post.
Wt IMPROVED MODEL —
\\2 Now with plug and sockets
for changeover to standard ignition

PHILIPS QUADREFLECT SYSTEM

further details.

A kit is now being prepared for this system
at a most competitive price. Please write for

> ELECTRONIC SIREN KIT <

With an 8 ohm speaker and a 6 or 9 volt
battery, you can have an attention-getting

electronic siren with a rising and falling
pitch. As used by Police, Fire Dept., etc.
Hundreds of applications include party
novelty, toy siren, warning device, Burglar
alarm, for home, car or factory and many
others. Full instructions and diagrams
supplied. Price $4.50. Post 35¢c.

\.

J

[ ‘SUPERPAK' SPECIALS

PAK 3: Approx 100 assorted 2w resistors.
Top qualltg. 100 for $1.50 Plus 20c post.
PAK 8: 10 NPN Slicon Transistors. TOS
Case. Suitable for Audio or Drivers. New
and Unmarked. Guaranteed quality. 10 for
$2.00. Plus 15c post.
PAK 13: Approx 100 assorted mica,
ceramic and polyester capacitors. Al
gaand new and usefui. 100 for $2.00. Post
Cy
PAK 15: Approx 50 assorted rubber
grommets. Price $1.00 plus 20c. post.
PAK 16: IBM Silver-wire change-over
Relays. Suitable for 20 to 48V operation.
Precision computer grade and complete
with bases. One each of the following: 4
pole changeover, 6 pole changeover, 12
pole changeover. The three for $1.35 plus
20c post.
PAK 20: 60 assorted germanium diodes,
ex computer. $2.00. Post 10c.
PAK 22: Toroidal Cores — 8 assorted high
permeability ferrite ring cores. Best
quality, sizes from 3/4’" to 3" diameter,
$2.00, plus post 25c.
PAK 24: Approx 100 assorted 1w
resistors. Al brand new, useful values. 100
for $2.00. Post 20c.

PAK 25: New, high grade carbon ann
W.W. resistors. 2W to 10W. Approx 60 for
$1.50. Post 20c.

PAK 26: Approx 100 new, first quality
ceramic disc capacitors, all popular values.
100 for $2.00 Post 20c.

PAK 27: 3 transistor 1F transformers
10mm x 10mm 1st, 2nd and 3rd. The
three for $1.50 Post 20c.
PAK 28: 25 miniature electrolytic
capacitors, brand new, 3 voit to 12 volt,
25 useful values for just $2.00. Post 20c.
PAK 29: 20 assorted miniature preset
pots, range 100 ohms to 1 Meg. 20 for
$2.00. Post 20c.

3WATT AUDIO AMP. TRANSISTOR PAK

A great new offer of 5 silicon transistors
incl., AY6108/6109 audio output pair
plus circuit dlagram to build a high
performance 3W amplifier with these
specs. Operating voltage 12V — 18V DC at
150 mA max. Freq., response 50Hz to
50kHz. All five for just $2.75. Post 10c.
POTPAK . ..

Consisting of the following range of
potentiometers: 4 Tab-pots, 2 preset pots,
3 switchpots, 5 standard mono-pots, 2
ganged stereo pots and 4 concentric pots,
a total of 20 potentiometers normally
valued at $6.00. Only now for $2.00, plus
50c¢ post.




electronics

AND AGENCIES

AUSTRALIA'S

BIGGEST

ELECTRONICS
DISCOUNTERS

QUEENSLAND AGENT: Proportional
Systems Australia, 4 Gaythorne Rd.,
Gaythorne, Brisbane, Qid. 4053.

NTH QUEENSLAND AGENT: Cnr.
Grendon and Palmer Sts., Nth Mackay,
Qid, 4740. Ph: 78855.

WEST AUST. AGENT: B.P. Etectronics,

192-196 Stirling Terrace, Albany. W.A,
6330. Ph. 41-3427.

VICTORIAN AGENT: Geo Hawthorn

Etectronics, 966-968 High St.,
Armadale, Vic. 3143. Ph. 509-0374.

NEW STH. AUST AGENT
Mail-Order only to —

REVOLVER ELECTRONICS

20 Essex Street, Goodwood. S.A. 5034,

3 2N3638 Transistors . . . . .. .$2.00
2 TT3643/2N3643 Transistors . . $2.00
2 D137 1 Transistors PTT . ..$2.00
2 TT800 Transistors . .. $2.00
1Pr TT800/TT801 Transnstors . $2.00
2 40408/TT801 Transistors . ... $2.00
2 40409/TT798 Transistors . $2.00
2 40410/TT797 Transistors $2.00
1Pr TIP29A/TIP30A Transistors .. $2.50
10 EMA401, 100PIV, 1A Rectifiers $2.00
8 EMA404, 400PIV, 1A Rectifiers $2.00
6 EM406, 600PIV, 1A Rectifiers $2.00
5 EMA408, 800PiIV, 1A Rectifiers $2.00
a4 IN3491/R50PIV, 18A Rectifiers$2.00
4 600 PIV 18A Rectifiers . . $3.00
3 MR751, 6A, 1001V, Rectifiers $2.50
1 2N4443, 400PtV, BA,S.C.R. . $3.00
2 C106Y1 S.C.R.'s . .$1.80

PRE-PAK MOD 73
STEREO AMPLIFIER KIT.

STEREQ PRE-AMPLIFIER — a superior low

noise  design featuring 1.C. circuitry.
Frequency Response 10Hz — 100kHZ. Total
Harmonic Distortion — 0.1% at 1KHz.

Channel Separation 60dB. Noise — less than
0.5uV total input noise. Operating voltage
Range — 9 to 40 V.D.C. Supply Current

Approx. 10mA. Input Sensitivity — 3mV for
2V out. Input Impedance — 100K. Complete
Pre-Amp Kit with conventional Round or
Slider Controls (vVOL, BASS, TREBLE,
BALANCE). PRICE: KIT FORM — $19.90.,
post 40c.

ZENER DIODES
All 10 watt stud mount

Post 10c.
TUNNEL DIODES

15 different types available, all at just
$1.00 each. write for availability list and
specifications.

CERMET MULTI-TURN
TRIMMING POTENTIOMETERS

These are precision wire-wound pots for

SPECIALS

=
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COMPONENT

P.C.B. mounting.
price!
20K,
Limited quantity at just 75¢. each.

MB1, 100P1V, 2A, Bridge Rectifier
$1.20
MB4, 400PIV, 2A, Bridge Rectifier
$1.90
2N2646 VJ.T. ... .. ... ... $2.50
2N3054 Transistors . . .. .....
2N3055 Transistors . . . . ..
2N5459, F.E.T.
2N5485FET
BZY93, 12v, 15 watt Zener .. $1.50
OA202'Silicon Diodes . . . . . .. $2.00
TC1102 (STC) 400V 6A Triac and
Trigger Diode, complete Kit .. $3.00

EW LOWER PRICES

BC107 Transistors. . .. . o - -
BC108 Transistors. . ........
BC109 Transistors . . .. ... ... $2.00

SANKEN
HYBRID
MODEL
$1-1010Y,
mnow

SANKEN HYBRID IC. Power Amps,
Type S1-1010Y, 10W R.M.S. output
into 8 Ohms with 34V supply. Kit
includes 1.C., P.C. Board and all
external compaonents, {including
output capacitors) (two required for
stereo). PRICE’ $11.95,, post 30c.

TYPE S1-1025E, 25W R.M.S. output
into 8 OHms with 48V supply. Kit
includes all external components
{including output capicators{ (two
required for stereo). PRICE: $17.40.,
plus post 30c.

SPECIALS

All at less than half
Values 50, 250, 2500, S5K. 15K,
25K, 250K, S500K, 1M ohms.

HIGH PERFORMANCE
AUDIO OSCILLATOR KIT

Freq. range — 15Hz to
20KHz in one range.

Output Voltage — 0 1V
and 0 50mV.

Output tmpedance — less
than 600 ohms.

Distortion — 0.1% from
60Hz to 20KHz — 0.2%

from 15Hz to 60Hz.
Output level — flat within 0.5dB from 60Hz
to 20kHz. Al parts, including battery
$14.50 Post 25c.

NATIONAL I.C's
DIGITAL INTEGRATED CIRCUITS
1—9

SN7400 NAND Gate 90c 80c
SN7401 NAND/NOR Gate 90c 80c
SN7402 NOR Gate 90c  80c
SN7403 NAND Gate 90c 80c
SN7404 Hex Invertor 90c 80c
SN7406 Buffer $1.95¢  $1.70
SN7408 AND Gate 90c 80c
SN7410 Nand Gate 90c  80c
SN7413 Schmidt Trig. $1.05 85¢c
SN7420 NAND Gate 90c 80c
SN7430 NAND Gate 90c 80c
SN7440 Buffer 90c_ 80c
SN7441 Decode/Driv. $2.60 $2.30
SN7442 Decoder $2.45 $2.20
SN7447 Decode&Driv. $4.90 $4.50
SN7473 Flip-Flop $1.50 $1.40
SN7474 Flip-Fiop $1.50 $1.35
SN7475 Latch $1.90 $1.70
SN7476 Flip-Flop $1.40 $1.20
SN7483 Binary Adder $2.45 $2.20
SN7490 Counter $1.75 $1.55
SN7493 Counter $1.75 $1.55
SN7496 Shift Reg. $1.95 $1.70
SN74121 Monostable $1.35 $1.25

LM300
LM301A
LM301N
LM305
LM307
LM308H
LM308N
LM309K
LM370N
LM371H
LM372
LM373
LmM380
Lm381l
LM709
LM723
LM741H
LM741N
LM1303
LM1458 2-25

LIGHT EMITTING DIODE
NSL101 LED $1-50 $1-30
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CAPACITORS FOR CDI

1uF
capacitors. A small, high quality capzcitor
suitable for CD! systems, at a ridiculously
low price of just 75c each. Post 10c.

650WV metaliised polyester

PRINTED CIRCUIT BOARD

ETCHING KIT

Inctudes ferric chloride, resist paint, resin,
P.C. board and instructions. $1.75. Post

20c.

FAMOUS GERMAN-MADE
HIGH GRADE ELECTROS

5,000 mfd 60VW, Only $2.50. Post 25c.

"To: PRE-PAK ELECTRONICS \
718 PARRAMATTA RD.,
ICROYDON, N.S.W. 2132

FREE MAILING SERVICE

Please place my name on your FREE

MAILING LIST for up-to-date
information on the LATEST in
Electronics

Name . e -Fek - 3 - - § EEEEEEES - - ¢
Address' . poommmmen: w1 - o C C

D = v - —— -

P'Code.
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Comprehen Ilterature I ble pplication to the Professional Components Division.
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PLESSEY @ Box 2, P.0. Villawdod, N.S.W. 2163
Telephone: 72 0133. Telex: 20384
Meib: hyr Products Pty. Ltd. 56 7231
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ETI MASTER-MIXER

{Continued from Page 54}

The total equivalent input noise is
specified as maximum 1uV rms with a
600 ohm source impedance, over a
frequency range from 10Hz to 10kHz

The open loop gain of each amplifier
is typically 112dB, the supply range 9
to 40 wvolts, and power supply
rejection better than 120d8B.

Supply current is typically 10mA
over the voltage range quoted above.
Channel separation measured at 1kHz
is typically 60dB. Total harmonic
distortion measured at 1kHz with the
gain set at 75dB is typically 0.1%.

The maximum recommended input
voltage is 300mV, and the typical
available peak-to-peak output voltage
swing is Vcc minus two volts. This 1.C.
is short circuit protected.

Circuit diagrams and descriptions and
constructional details of this unit wil
commence in our next issue.

UNITED TRADE SALES PIL

280 LONSOALE STREET,
MELBOURNE, 3000
PHONE 663-3815 (Opposite Myers)

CASSETTE TAPEHEADS. Transistor,
mono @ $1.50 ea. P/P. 15 cents,
UHER TAPERECORDER MOTORS
AND TRANSISTORISED MOTOR
CONTROL MODULES. $5.50 the pair,
75 cents P/P,
HEADPHONES LOW IMPEDANCE.
New $1.50 P/P, 50 cents.
ELECTROLYfIC CAPACITORS. 500
, 50 volit. 50 cents. 640 . 16 volt.
5c. 32 . 350 volt. 35c¢. 10c.
LOOP STICKS. 4Y2'', $1.00 ea. 8' $1.25
ea. (Broadcast only) P/P. 15 cents.
POWER TRANSFORMERS — BRAND
NEW, Primary 230 Volit AC-Sec. 26-0-26
volts 280 ma-Sec No. 2 90volts. Size
2 x 2" x 7/8". Only 1.50 ea, P/P 50c.
SPECIAL — CURLY CORDS. 25 cents
ea. P/P 15 cents.
PIANO KEY SWITCHES. 6 keys, 4
sections with 6 changeovers, $1.00 ea.
P/P 40 cents.
SILICON DIODES. 100 P.I.V, -145
amps. $4.50 ea. P/P 40 cents.
PHONE JACKS. 3.5 and 2.5mm 10
cents ea. P/post 6 cents.
COMPUTER BOARDS. Size 1. Contains
4-0c45, glass encapsulated. 2 min.
torolds. 10 diodes $1.00 ea. P/P 20
cents. Size 2, Average 10 Transistors, 30
diodes, resistors and capaclitors. Alt
components have tong leads. $2.50 ea.
P/P 40 cents.
RECORD PLAYER MOTORS c/wW
speed control. 6v — $1.00 each. 9v $3.50
each, Plus 40c, P/P.
PUSH BUTTON CAR RADIO TUNERS
— BROADCAST c¢/w colls. $5.00 each
plus 50¢ P/P.
2 SB407 TRANSITORS 30 watt.
$1.25 each plus 20c P/P.

100tips
or superior
soldering

Adcola Australia lead the world with over
100 different standard tips, covering the
entire field of production and servicing.
Micro-m niature and instrument work; printed
circuits; heavy tag, chassis and wire
soldering. All are sealed to prevent seizing
in the ba-rel.

Each tip is matched to one of the seven long-
life, fast-neating Adcola ‘M’ Series soldering
tools — from 3 oz. to 5 ozs. — each of
which is available in at least three tempera-
ture ranges.

Benefits — swift work, durable joints, no
damage 1o components, no joint embrittle-
ment, lower soldering and maintenance °
costs. When it comes to soldering, the best

tip is Adcola.

. '\
% .
%N ]
oSN e

ADCOLA Selection is simple; from our brochure. Yours for the asking.
ADCOLA PRODUCTS PTY.

ALL PRICES SUBJECT TO ALTERA- VIC.: 22 Firth St., Doncaster, 3108
NSW: $9 Moxon Rd., Punchbowl! Tel. 709 5293
el e fitensite 2 . S.A.: Graphic Electronic Industries
U] Uy = Vs PFins O QLD.: T H. Martin Pty Ltd., Brisb ﬁ::- 53 Saas
. . i Bal rtin » . risbane .
Transmitters @ Receivers, etc. W.A.: Everett Agencyy Pty. Ltd., Perth Tel. 8 4137) RASA
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a series-by Roger Harrison VK2ZTB ex-VK3ZRY

PART XII
Design and Construction of line
matching transformers

used as a matching section, the
length will have to be muitiplied by
0.66 which is the velocity factor of
RGS8AU. (Manufacturers  usually
supply data on the velocity factor of
their transmission lines).

To effect the impedance change the
line matching section must have an
impedance which is the algebraic mean
between the input and output
impedances. Thus Zy, of the matching
line is given by :—

Zm =\JZ in x Z out

Thus, if the impedance of the driven
element in an antenna is 200 ohms,
and we wish to match this to a 450
ohm balanced open wire line; then:
Zm = 200 x 450 = 300 ohms. Thus a
length of 300 ohm transmission line
would be used. This could be ordinary
TV ribbon. (The velocity factor of TV
ribbon is about 0.85). Therefore the
length would be:

Length = 2880 x 0.85
Frequency

and, given a frequency of 140 MHz

. . . = 2880 x 0.85
line matching transformgrs are  given by:- 140
used for matching different Length = 2880 Thus, Length = 17%inches.

impedances in a transmission line
or antenna system by using a short

length of the same type of
transmission line of a different
impedance.

The general arrangement is shown in
Fig. 1. The length of the line matching
section is an electrical quarterwave. If

air is the dielectric then the length is,

Zout

— p— ———

OPEN WIRE
SECTION

SECTION

ZIN

(a) BALANCED
SYSTEM

Fig. 1 Linear matching transformers

60

COAXIAL LINE

SYSTEM

Frequency

where the length will be in inches and
the frequency in MHz.

If another dielectric is used, then this
length must be muitiplied by the
velocity factor of the transmission line
used as the line matching section. For
example, if RGBAU 50 ohm coax is

SW.G.

WIRE SIZE

The line matching section is not
always of a convenient impedance,
Fig. 2 is a graph giving design
information to enable you to
construct a suitable section. It can also
be used for designing open-wire
transmission  lines.  Characteristic
impedance versus centre-to-centre line

TUBING
{outside diam}

g3

0 30 40
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P

ZouTt

—

7444

LA X 1L ! _t
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B P
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{b) UNBALANCED 0.5

2 3 4 5678910 20

CENTRE TO CENTRE SPACING (INCHES)
Fig. 2 Open-wire transmisssion line design
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spacing is given for various wire and
tubing diameters.

It is rarely practical to construct a
coaxial transmission line matching
section. Often the impedance of the
system can be designed such that a
standard line can be used. There are
advantages to  using open-wire
transmission line in some applications,
generally for short runs only, and
transforming to coaxial line at a
convenient point in the system. For
example, where an array of several
Yagis is used, the cheapest (and the
easiest to adjust when coupling them
together) is to use open wire line. The
balanced, open-wire line is then
transformed down to the impedance
of a suitable coaxial line and the
system changed from balanced to
unbalanced at the same time. The
coupling of arrays of antennas will be
described later in this article.
COAXIAL BALUNS

As mentioned previously, a balun is
used to connect a balanced
transmission line or termination to an
unbalanced one. The simplest type is
shown in Fig. 3. The impedance,
balanced to . unbalanced, remains
unchanged, and this balun is often
employed to match coaxial cable to
low impedance dipoles. It is usable at
one frequency only. The length is
given by the same formula as for the

line matching transformer. The
velocity factor of the coaxial cable
does not have to be taken into
account.

The two parallel sections of cable
form a transmission line, the dielectric
being air. This balun can be made of
coaxial cable or suitable sized tubing
as shown in Figs. 3(a) and (b).

The balun illustrated in Fig. 4 also
performs the useful function of
transforming the impedance, balanced

2in
BALANCED

INNER
OUTER CONOUCTOR

BRAID

%" WOODEN BLOCK
SEPARATORS

END PLATE SOLDERED
TOOUTER SLEEVE

OUTER SLEEVE
(TUBE OR DRINK CANS)

2" o 8" diam.
TUBING

Zn
(BALANCED}

2out

L=

FEMALE COAX.
CONNECTOR

‘ CENTRE CONDUCTOR

l¢———————————LeENGTH
SOLOER INNER TUBE

TO END PLATE

i (DIAM, FROM TABLE 1)

=z b
PERSPEX OR TEFLON
INSULATING OISCS GLUED
INSIOE SLEEVES

Fig. 5 Combined transformer/balun

to unbalanced, by -a ratio of
four-to-one. Readily constructed out
of coaxial cable it is often used
directly at the feed point of an
antenna. The length of the loop is an
electrical half-wave and is given by:

L, inches = 5905 x Velocity Factor
Frequency {in MHz)

2m

CONNECT THE
THREE OUTER
BRAIDS TOGETHER

Zin = 4x 20w

—\

TAPE

ELECTRICAL

% WAVELENGTH
LOOP OF

CO-AX. CABLE

CDAXIAL
CABLE

Lz

Zout

Fig. 4 Combined coaxial balun/transformer

BALANCED
Zin
PERSPEX OR TEFLON
CORXINNEREND INSULATOR GLUED
DIELECTRIC L SILATC
PASSEO UP TUBE T\'/
%" 0.0. Y
TUBING
o
-

COAXIAL
CABLE
OUTER BRAID OF COAX.
REMOVED AND L
SOLDERED TO PLATE
CONNECT OUTER i‘ﬁg _/
COAXIAL BRAIOS TOGETHER v
CABLE
MOUNTING PLATE
COAXIAL OF CONVENIENT
UNBALANCED CABLE SIZE
Zout
(A) MADE FROM 2 out
COAXIAL CABLE UNBALANCED

{B) MADE FROM TUBING
ANO COAX. CABLE

Fig. 3 Coaxial baluns of simple construction
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As the velocity factor of most solid
dielectric coaxial cables is 0.66; the
formula becomes:—

L, inches = 3898
Frequency (MHz)
If coaxial cable emplQying cellular
polythene dielectric is used, having a

velocity factor of 0.86, the formula
becomes:—

L, inches = 5080
Frequency (MHz)

For 52 ohm coaxial cable such as
RG9AU, Z|N must be 208 ohms. If 72
ohm coaxial cable such as ET13M, is
used, Z|N must be 300 ohms.

The line matching section and the
balun/transformer can be combined to
produce a very efficient balun and
matching system that is somewhat
more difficult to construct than those
just mentioned. This device s
illustrated in Fig. 5.

The length of the outer sleeve is half
an inch shorter than the inner section.
The length of the inner section is given
by:—

L, inches = 2880
Frequency (MHz)

The outer sleeve can be constructed
from tubing (or beer cans). The inner
conductor of the inner section can be
a suitable gauge wire depending on the
impedance transformation desired.
Table 1 gives information for most
common impedances encountered.
The device should be mounted
vertically with the coaxial cable
coming out through the top in order
to keep the rain out. Tape and seal the
male coaxial connector with a suitable
goo such as "Selleys' sealing
compound. Painting the outside of the
outer sleeve will help to reduce the
effects of weatherina.

BANITARIUM HEALTH FOOWL CO

UNBALANCED
Zout BALANCED
500 | 759 Zin
WIRE - 8 12 200
GAUGE
12 16 300
16 20 450
20 24 600
TABLE 1
61
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um AMPlIHEIIS MICRO BELT DRIVE
TURNTABLE o~

MICRO _1\11
MICRO 311
MICRO 611 Professional 8 Pole

700X 505X MICRO 300 Turntable Only e '
708X 507X MICRO 600 Tl

503X 202X ]
25 WATTS TO B0 WATTSRms | "'CROE0

CONNOISSEUR | non_-'L

BELT DRIVE TURNTABLE

AMPI.IFIERS

or TURNTABLE
or COMPLETE

)

SEAS SPEAKER KITS

TYPE 10-18-30-35- 60 210 — 16 watts R.M.S.
310 — 34 watts R.M.S.
R.M.S.

GRABEEIB‘:%EARMS\ 610 — 64 watts
CARTRIDGES LUSTRE ol 510D ARMS

T oo = | MIGRO GARTRIDGES

AN
54-1464 94-1464

N.S.W. WHOLESALE ENQUIRIES

M & G HOSKINS PTY. LTD.

37 CASTLE STREET, BLAKEHURST 2221




RADIO
ASTRONOMY

FOR
AMATEURS

COUPLING STACKED

ANTENNAS

When stacked arrays are used, there
arise problems in coupling them so as
equally to distribute the received
signal power, as well as matching the
whole array to a suitable feedline.

The most successful method is to use
a completely symmetrical feed system
employing balanced lines and
matching sections.

Two examples are given in Figs. 6 (a)
and (b). Note that a bay of four
antennae is merely a two-stack
doubled. Thus, if you wish to make a
large array of arrays you must increase
the number of individual antennae by
a power of two every time you
increase the number of antennae. For
instance: say you have a bay of four
antennae, you must add another four
if you wish to increase the size of the
array. Otherwise, little is gained in
resolution.

The systems shown in Fig. 5 are
simple and will function well without
requiring critical adjustment.

Here are a few tips for the
successful -construction of such a
system:—

{a) Use folded dipoles in all antennae.

{b) Use balance lines in all the phasing
lines.

{c) Make the phasing lines all the
same impedance and of the same
material (if home constructed) or
of the same type if commercial
tranmission line is used.

{d) Make al! the phasing lines exactly
the same length and no longer
than is really necessary. Lines P1
and P2 need not be equal.

{e) The antennae must be identical

LY 4

DRIVEN
ELEMENT 1

/

I

LINLAR MATCHING LIntS
SECTION

~. %
AN
\ O\
A7 A
</ AT

Le) TWO STAGRED ANTENNAS

TEE-JOINT
LEADS AS
SHORT AS
POSSIBLE

-7 |

ANY IMPEDANCE
COAX.

€POXY BLOCK FOR
STRENGTH AND
WEATHER-PROOFING

ANY IMPEDANCE
AX

7S
/:on ELECTRICAL

CE P

750
CoAX.
[

Fig. 7 Coupling two low impedance arrays with coax.

and well matched to the phasing
line. Conduct tests and take
measurements on each one
individually if necessary.

{(f) Phasing lines must all have the
same polarity to maintain proper
phasing. In other words, make
certain that all the right-hand
terminals of the driven elements
are connected together, and
similarly for the left-hand ones.

{g) Support the phasing lines where
possible but keep them clear of
the antennae, support masts etc.
Where the lines join each other,
and matching devices etc. they
should be run in different
directions rather than parallel to
each other.

The whole array can finally be
attached to a suitable balun so that
coaxial cable can be used for the main
transmission line.

COUPLING TWO ANTENNAE
WITH COAXIAL CABLE

Where only two antennae are

stacked, they can be coupled by a very
simple method using coaxial cable. {f
the impedance of the driven element is
designed  to

match 75 ohm

Fig. 6 Coupling stacked antennae
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unbalanced, and the main transmission
line must be 75 ohm coaxial cable,
then the system illustrated in Fig. 7 is

a very easy solution. Here two
electrically half-wave sections of
coaxial cable (any impedance) are

paralleled at the ends, as shown, using
either a manufactured coaxial fitting
"Tee" piece or a home-made one as in
the inset. A linear matching
transformer of 50 ohm coaxial cable,
and electrical quarter wave long, is
then used to transform the paralleled
75 ohm impedances {(now 37.5 ohm}
back to 75 ohm. Measure all lengths
carefully taking any coaxia! fittings
into account.

The appropriate lengths of cable can
be calculated from the formulae given
previously.

Use the best coaxial cable you can
afford and avoid long lengths.

Mount a preamplifier at the antenna
—  performance is considerably
improved in most cases if these simple
measures are taken.

When using open-wire transmission
line, support it only sufficiently to
prevent it moving very much in the
wind. Keep it tight. Straight runs are
preferable. Any bends should be
obtuse or over a large radius. If using
home constructed open wire line, use
only sufficient insulators to keep the
lines parallel and supported.

Avoid running open-wire line parallel
to metal structures — if necessary,
make a parallel run very short. Twist
the line several times to help preserve
balance.

When joining coaxial cable together
or to a piece of equipment, use good
quality, constant impedance
connectors such as BNC for %"
diameter coaxial cable or type N or C
for 3/8" or %" diameter coaxial cable.
Always use low-loss coaxial cable, the
%' or 3/8° diameter variety is better
than the smaller type. There is less
loss. Types ET13M and URG7 are
excellent and not expensive. They are
useful into the VHF region. L]
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BOUID STATE STERED aMPLIFIER

SANSUI

AMPLIFIER
AU 505

nearly identical to the AU 101

that we reviewed in the 1971
May issue. However power output of
this new unit (at rated input level), is
23 watts whilst that of the AU 101 is
15 watts.

The only external difference is the
addition of three level-switches and
the changing of the rotary power “ON
OFF” switch to a combined
power/speaker selection switch.

The external appearance is
traditionally Sansui, with a black front

At first appearances the AU 5065 is

64

panel framed at each end by a
chromed strip, and veneered timber
side panels.

The top row of controls consists of
four small chromed knobs and two
large chromed knobs. These knobs
provide the following facilities, from
left to right:

a) Mains ""ON OFF" speaker select
switch with five positions — mains
OFF, speaker system A, speaker
system B, speaker system A & B
and speakers OFF

b) Continuously variable bass control,

SELECTOR

- an

MICROPHONE '

O_

electronics

TODAY
INTERNATIONAL

| product test

Latest medium-price
amplifier from Sansui
produces 23 watts/channel.

with marked 2dB steps from -10dB
to +10dB.

c) Continuously variable  treble
control, with marked 2dB steps
from -10db tp +10dB.

d) Balance control.

e} Volume control continuously
variable, and marked from O to 10.

f) Source selection control with three
positions: microphone, phono and
auxiliary.

This arrangement of controls follows
the general trend of some of the better
quality amplifier manufacturers in that

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1973




GND TAPE MOMNITOR

- AUX TUNER REC PLAY

® 60000 e ST,
.“a - o — 7" T“ . "L;':. » . ; .r“’.- v.w; -
0000 | ,..,....,;_ :_....3

the two most used switches, the power
"ON OFF" speaker selection switch,
and the source select switch, are
located in the top left hand and right
hand corners respectively. The
amplifier therefore was very easy to
adapt to and operation was straight
forward.

The bottom row of controls are as
follows from left to right:

a) Ring tip and sleeve socket for
headphones.

b) Black aluminium lever switch for
low frequency cut off.

¢) Black aluminium lever switch for
high frequency cut off.

d) Small mains ON bezel.

e) Black aluminium lever switch for
loudness control.

f) Black aluminium lever switch for
stereo or mono mode selection.

g) Black aluminium lever switch for
tape monitoring — source of
playback.

h) Five pin DIN socket for
combination tape-recorder, record
playback DIN patch cord.

iy Tip and sleeve socket for
microphone input to right channel
only.

k) Black aluminium lever switch for
tuner input select.

All other input and output facilities
are located on the rear panel and
consist of the following:
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Badly punched
tape doesn’t faze

the Facit 4001
tape reader

Look at these tapes.

One of them has pitch inaccuracy of +25%, the other of

25%. According to 1SO standards, tolerance should not exceed
+0.5 over 50 characters. The majority of tape readers cannot
cope with tolerances greater than this. But the Facit 4001 can.

It reads practically every tape, no matter how badly punched
it is. Correctly. At a speed of 1000 characters per second. Even
completely transparent tapes. Owing to dielectric sensing and
capstan tape feed.

If you choose the Facit 4001 you will also get a tape reader
that only needs servicing once a year.

EAI-ELECTRONIC ASSOCIATES PTY. LTD.

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

225 Park Street, South Melbourne, Victoria 3205 Australia
® Telephone 69-6108 @ Telex 21130 @ Cables **Paceaus’ Sydney

O - O6_0— 6O

L 009 - Gee

DAWE Ultrasonic
Leak Detector
Type 8900A

Single and Dual Outputs

Output Voltages to 60 Volts
Output Current 1o 2 Amps
Excellent Line and Load Regulation
0° to 60°C Operating Temperature
Ten Turn Controls

Constant Voltage/Current Limit
Constant Voltage/Constant Current

A simple hand held instrument for rapid detection of
leaks. Designed to meet British Ministry of Defence-Navy
requirements

Features: Audible and visual indications. Operates over
long ranges and in confined or open spaces accurately
locating leakages

Applications: General leak detection. Pneumatic pressure
and vacuum systems inspection

SCIENTIFIC ELECTRONICS PTY. LIMITED
42 Barry Street, Bayswater,
Vie. 3153. Phone:

Melbourne 729-3170; Brisbane 474311;
Sydney 25-3955 ; Perth 21-6146

TECNICO ELECTRONICS

Premier Street, Marrickville, N.S.W. 2204. Tel. 550411
2 High Street. Northcote, Vic. 3070. Tel. 4899322
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Five pairs of RCA sockets for — arrangement. So often one needs to each transistor. The power transformer

a) Phono input.

b) Auxiliary input.

c) Tuner input.

d) Tape recorder output.

e) Tape recorder monitor input.
Spring loaded terminals are used for

the speaker outputs. Other features

included on the back panel are one

switched and one unswitched two-pin

mains output sockets for powering

auxiliary equipment, and a large

ground terminal.

Three fuse holders are also located
on the back. A 1.6A fuse is wired into
the mains input and 2.6A quick acting
fuses are inserted in each supply rail to
the power ampilifier stages.

A five pin DIN socket located on the
front panel is a very practical

connect someone else’s tape-recorder
into one’s own system and as a result
has quite a problem making all the

necessary interconnections. The
difficulty is often compounded by the
amplifier being located in a dark

confined space.

Sansui’s use of a front-mounted DIN
socket is therefore very worthwhile.
Had it been possible to switch select
inputs from either the front DIN
socket and the rear DCA sockets the
arrangement would be of even greater
value.

The internal layout is extremely neat
and uncluttered and provides easy
access to all components. The printed
circuit boards are clearly marked with
component numbers and eyelets
labelled emitter, base and collector for

is fully shielded and at the opposite
end to the inputs and preamplifiers.

MEASURED PERFORMANCE

The measured performance was very
good with most parameters meeting
the manufacturer’s specification. Hum
and noise was unusually low — being
-64dB on the Phono input and -84dB
on the Auxiliary input.

The loudness control becomes
effective below approximately two
watts output. This is an ideal setting
for the average domestic speaker/room
combination. It ' is however rather
abrupt in operation — going from a
flat response to full treble and bass
boost within 7dB.

Although within the manufacturer’s
specification, harmonic distortion was

(RS AR | SN MM YR R R L T A, 5 R B T D T
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higher than expected — exceeding 1%
at 6.3kHz at rated output (23W with
both channels driven).

As with all Sansui equipment,-a large
plasticized operations card was
supplied. Details of all the front panel
control functions are shown on one
side of the card and the other side
shows how all the rear panel
connections should be made, including
making up patch cords with the

amplifier. Also included with the card
is a ten page "‘Operating Instructions
and Service Manual”, a Warranty card
and a cloth for polishing the timber
cabinet. The manual devotes most of
its pages to wiring diagrams and
component layouts on the printed
circuit boards. Photographs in the
manual are used to show the location
of all the major components on the
amplifier chassis.

example of the ability of the Sansui
Electric Co. Ltd. of Japan to produce
a top quality amplifier at a sensible
price for the domestic market. it
combines a pleasing  external
appearance which would match most
decors with an adequate set of
functions for various sources and
modes of operation. ®

Recommended Selling Price

R.C.A. plugs supplied with the The AU 505 amplifier is another $199.00
PA & PB BRIDGE RECTIFIERS - EX STOCK
8,12 AND 25 AMPERE AVERAGE CURRENT

was designed to replace larger bridges or four studs
in power supplies, converters, inverters, motor
control circuits and DC motor starters. The unique
beam lead sandwich construction is used instead of
discrete axial lead plastic encapsulated rectifiers
allowing better heat transfer from junction to case
and lower operating junction temperatures.

400 VOLTS TO 1000 VOLTS PIV

UNIVERSAL, 3-WAY TERMINALS
— SNAP ON, WRAP AROUND, OR SOLDER

- INSULATED METALLIC CASE FOR
MAXIMUM THERMAL CONDUCTIVITY

DIFFUSED SILICON JUNCTIONS WITH
AVALANCHE CHARACTERISTICS

SMALL SIZE — SIMPLE INSTALLATION

TYPE PA40 PAGO PABO PA100
PB40 PB60 PB80 PB100
PiV/ieg 400V 600V 800ov 1000V

Matching AMP 250" Series FASTON connector available
AUSTRALIAN GENERAL ELECTRIC LIMITED DISTRIBUTORS:

Fairchild Australia Pty. Ltd., Sydney 439-4355, Melbourne 723-4131.
PB Components, Melbourne 53-2766.
86-90 BAY STREET, ULTIMO. 2007 GEC-Elliott Automation Pty. Ltd., Adelaide 71-7971, Melbourne 387-2811,

. Sydney 439-1922, Brisbane 32-0441.
TELEPHONE: 2123711 Watkin Wynne Pty, Ltd., 32 Falcon St., Crows Nest. 43-2107.

H. Rowe & Co. Pty. Ltd., Perth 28-5444,
The National Electrical & Engineering Co. Ltd., Wellington 653-709,
Auckland 599-089.
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Professional TV Service Technicians are in short supply

YOU GOULD BE
ONE OF THE GHOSEN FEW!

By the mid 1970's the new and exciting field of

colour television will be with us in Australia. The THE ICS “CAREER PROGRAMME” FOR TV

demand for qualified experts in colour television SERVICE TECHNICIANS

technology will be great. The time to enter a pro- ICS now offers any career-minded person with an interest in elec-

fession with such a promising future is right now. tronics the opportunity to qualify as a professional in this fast
Even today the number of television sets in this growing career field. The ICS TV Service Technician Career

country runs into millions and the figure is increas- Programme is a complete and integrated course designed to train

q a 6 really in
ing all the time. The opportumtles for you as a z;c;lr.ungc:“;.ake your place in a career field where experts are rea ly
trained technician both now and in the long term The advantages and the security of being a trained professional in
are boundless if you choose TV servicing as your an industry where such talents are in short supply are obvious to
career any ambitious person. Take up the challenge and reap the rewards.
: Post the coupon today for your free prospectus detailing the com-
plete Career Programme.

DEPT. 553, 400 PACIFIC HIGHWAY
CROWS NEST, N.S.W. 2065

Please grovide me with information about

the TV Service Technician Career Programme:

Name (Mr., Mrs., Miss) - - —Age

LB3.3702
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TURN INDICATOR
CANCELLER

Simple electronic unit cancels turn indicators after 30 seconds.

E - prodect 308

or some time now it has been
Fcompulsory for drivers of vehicles
fitted with turn indicators to
signal right and left turns, and, to
cancel the turn indicator after a turn.
All modern cars on the market are
fitted with turn indicators that
automatically cancel, however, this is
not true of motor cycles. But
legislation has now been extended to
motor cycles, and riders forgetting to
cancel the indicator may well find
themselves up for a $10 fine.
Electronics Today presents this
project specifically to help these
people avoid fines. The unit described
offers an economical means of
ensuring that turn indicators are
switched off automatically 30 seconds
after a signal has been initiated.

CONSTRUCTION

There are only 12 components all
told, therefore there should be no
problems with construction providing

the wiring diagram and overlay are.

studied carefully.

Most motor cycles have six volt
power, either from a battery, or
mag-dynamo and in this case a relay
with 52 ohm coil should be used.
Where a 12 volt system is used, the
relay should have a 185 ohm coil.

Locating the unit will be a matter of
choice, and will depend on the
particular machine — for this reason
we have not provided case details. The
unit should be mounted as close to the
turn signal switch as possible so that
long leads are not necessary.

To wire the unit into the turn
indicator circuit, locate the two wires
coming from the flasher, cut both and
connect them as shown on our overlay
diagram. There is no need to identify
left and right, so long as each wire is
cut and then terminated with both
sections on one side of the matrix
board as shown.

For the motor cycle enthusiasts
amongst our readers, the
machine in our lead picture is

the latest 4-cy! 900cc.

{(awasak;. Luz.:ky lady haqd/mg 1O LEFT ;8 :':GHT

it so expertly is our associsted TURN LIGHT

magazine Revs Motorcycle LIGHT

News’ editorial assistant FROM FLASHER [

Christine Froebel (LEFT) FROM FLASHER
{RIGHT)
ov

How the components are
mounted on the printed circuit
board. (For relay connections
see accompanying drawing).
Refer also to photograph left. !
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Mail order marketing Is a highly
sophisticated business requiring In-depth
stocking, special facilities and an
EXPERIENCED organisation capable of
handling all orders, big or small.
+ Over the years, many firms have tried
(4] = R3 330k mail order but most have fallen by the
wouFiev | CR ' fwayside, or have found that they can
Cl108Y? | o provide only a limited service.

For over eight years now, we at Kit-Sets
Aust. Pty. Ltd. have succeeded in lifting
ja ! ‘7“%‘16\/ the standard of mail order service

available to clients by GOOD, HONEST
T TRADING, and in that time have

oV o—

. gained a wealth of knowledge and
=7 experience in this field.

Circuit diagram of complete unit.

Kit-Sets Aust. can still boast:

AUSTRALIA’S FASTEST

HOW IT WORKS ' | AND “MOST RELIABLE
MAIL ORDER SERVICE"”

When either blinker is switched on, .
pulses from the flasher unit charge and challenge any firm

.—‘" 17!‘" -7 ’j"

LR

C1 and C4 via either D1 or D2, and to match it.
in the case of C4, also via the relay
=== winding and R3. When the charge on WHY WE ARE
s o o o @ s e e | C4 is sufficient to trigger UIT Ql, a _ THE LEADERS. ..

pulse occurs across R2. This in turn
wm gates the SCR on allowing Cl to 1. DEDICATED STAFF who are

discharge via the relay and the SCR. actively involved in electronics, plus an

S S R e marse oot hrough the | | |ficent "technical advisory " back-up
—) relay winding actuates the relay and l nVIcRs, WEe g all cliSnts.
the normally closed contacts are ' E-_SAME SV SERVigElarcetiols
) opened, breaking the current path l eing second-to-none.
Relay connections. Holes should be drilled t:ﬁhe light concegmed. ’ 3. BEST PRICES: In these days of rising
through the veroboard large enough to This removes the major load on the overheads, it is clearly recognised that
accomodate the twin tags. The tags are then X A Kit-S A M the lead
bent over and soldered as shown. flasher unit, which then stays on. it:oetsiAust-Rarejistilihefleacersyy
Providing the indicator switch is left pricing and customer service. We

confidently guarantee that should you

on, the SCR will continue conducting find a better price for ANY component

via the relay winding, thus the in ANY Australian produced trade
contacts remain open. Since the catalogue, we will match or better that
timing circuit is directly across the price although, naturally, this only
SCR, it is reset immediately the SCR applies to new parts.
turns on which ensures that the next 4, |N DEPTH STOCKING. We stock all
timing period will be the same as the parts listed in our catalogue and rarely
first. Switching the indicator switch find ourselves out of stock, if stock is at
to the off position, removes power all available.
from the relay and it then drops out. B. THE BIGGEST in the business. As the
The blinker on-time is determined LARGEST mail order firm in this
by the C4/R3 time constant — in this country, we have the resources,
case about 30 seconds. Increasing experience and back-up to handle all
the value of either component orders, big or small, to all customers
with no fuss.

lengthens the ‘on’ time, and vice
versa. The capacitors across the
relay contacts are included to protect
Use a sharp drill to break the tracks on the the contacts from arcing.

veroboard as shown. Several holes must be ‘
enlarged to enable the relay tags to pass
through.

If you are not already one of the many
thousands of our satisfied clients, we
cordially invite you to test our service.

e e e T o e A eSS e S, S e—— s Sl

PARTS LIST ETi 308
NATIONAL MAIL-ORDER DEPT:
SCR —  silicon controlled rectifier C106Y 1 | |P-O- Box 176, Des Why, N.S.W. 2099.
Qi - unijunction transistor 2N2646 | §SYDNEY SALES DEPT:
o D2 - :'.ﬂf;:gr";gg‘of"x‘“&:wgz"f‘ 100 etc 230 Sussex Street. Phone: 291005,
3:2‘ - r::mor. g;:khn‘;z. Ve w:ltan. 10% | INORTHSIDE SALES DEPT:

- ¥ or, . 2 wa n
ci —  electrolytic capacitor, 100uF, 16V, pigtail In§d(eh Dol Avenls @ 'UNF FUSHE
g =  powensraapackor AP AN0Y Lprian | |BRISBANE SALES DEPT

- electrolytic capacitor, u . .

Relay —  miniare relay r:'vggiy_zs-.;':‘:- L R Nehicies (52 ohm coin, 12v | | 293 st. Paur's Terrace, Fortitude Valley.
Veroboard — 2% jnches wide, 3 inches long, 0.2 inch spacing Phone: 528391.
Sundries - hookup wire, soider etc. MELBOURNE SALES DEPT:
271 Bridge Street, Richmond.
—
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' PART 10

TRANSDUCERS IN

- MEASUREMENT
AND CONTROL

Dr. Sydenham of New England’s University’s Dept. of Geophysics
describes various techniques used to measure flow.

luids in motion range from low

density gases, through liquids to

slurries, pulps and particulate
substances such as wheat or sand. And
they often require to be monitored to
provide information on the rate at
which a volume of fluid is passing a
given area, or the rate at which a
volume of fluid is passing a given area,
or the rate at which the mass of the
fluid is moving, or to monitor the total
amount that has passed in a given
time-interval. Examples are: pulp flow
in paper making, blood flow in
medicine, power station cooling-water
rate, air speeds in weather forecasting,
the flow rate of highly reactive liquid
sodium in nuclear reactors. Flow rate
measurement is also often required for

delivery of exactly metered quantities
of a substance.

As with all sensors, no universally
applicable device or principle suffices
for all the various needs. Many
principles are invoked, in a variety of
ways, in order to provide a satisfactory
measurement from both performance
and cost points of view.

FLOW CHARACTERISTICS

In general, most fluids needing
measurement are conveyed in enclosed
pipes, although in some instances open
channels are used. It is, therefore,
useful to know something about fluid
transmission in pipes. Assuming the
fluid is incompressible — water and oil
come close to the ideal — then the

flow rate is @ measure of the volume
(volumetric flow rate), or mass
(gravimetric flow rate) passing a point
in a given time, depending on which is
of interest. The greater the velocity,
the greater the volume (or mass)
passing. However, a strict
correspondence does not exist, and the
relationship depends upon how the
flow takes place in the conduit, which
leads us to the two main types of flow
that can exist in a pipe.

If the particles of the fluid flow in a
smooth streamline manner — imagine
the flow as numerous ulitra thin layers
slipping over each other with greatest
velocity in the centre — then this is
laminar flow. Empirical observation
plus dimensional analysis of the
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relevant equations of fluid mechanics
have vyielded a very valuable
characteristic number that depends
upon the. pipe diameter, fluid density
and viscosity, and the flow rate. This
Reynold’s number (after O. Reynolds,

1883) will be around 2500 or less if

the flow is laminar. We shall see later
that correct flow measurement often
requires that the flow through the
transducer is laminar, so a section of
pipe or straighteners are added to
steady the flow before it enters the
transducer.

If the flow is laminar, the velocity of
the fluid particles will vary across the
pipe section, the layer being stationary
near the pipe-wall and fastest at the
centre of the pipe section. The
velocity gradient depends on the fluid

-and the pipe, so the average flow rate
could be quite different from that
indicated by a flow meter.

The other distinct flow.type is called
turbulent because the velocity at any
point in the flow is random and no
streamline flow exists, A Reynold’s
number greater than 4000 usually
indicates turbulent flow. In between
the two numbers, the flow depends
upon the pipe-work ' system used.
Obviously, rough edges, surfaces and
steps in the pipe will cause turbulence
for some distance down stream. Flow
meters are therefore usually installed
away from elbows, joints and valves.

To add to the problems, flows are

- often pulsating due, perhaps, to the
use of a gear or piston pump. In recent
years considerable research effort has
been devoted to the study of pulsating
flows. |f possible, the rule is to
circumvent pulsation problems by
smoothing the flow with a storage
tank, (which acts as an integrator), or
by mounting the meter some distance

Fig. 3. Solid-state mass flow and glensity
computer for use with differential
pressure devices.

FLOW ——»

P.high

F LOW

Fig. 2. Arrangements for producing

differential pressure in closed pipes.

fa) venturi (b) orifice plate (c) pivot

el - tube (d) nozzle (e) elbow (f) smooth
pipe.
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away from the source of pulsation.
Some flow meters operate without

significant  errors in  pulsating
conditions, but not all.
Flow, therefore, is a challenging

variable to measure. Extreme care is
needed in the selection of the method,
and its application. A good
understanding of basic fluid mechanics
is essential.

Other factors that must be
considered are that the components of

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1973

the transducer will not be cor‘roded_by
errosive chemical or cavitation forces.
They must also be able to withstand
the temperatures involved.

The majority of flow meters are
designed to operate with a specified
flow direction only, their principle will
not work correctly the other way.

CALIBRATION AND TESTING

In theory, flow (being mass or
volume passing a given area in a given
time) can be defined in terms of the
fundamental mass, length and time
units. The only satisfactory basic
standard procedure is to pass steady

- flow through the device, collecting the

fluid in a suitahle weighing or volume

.measuring enclosure and measuring the

time of flow. Schematics of
gravimetric and volumetric test setups
are shown in Fig. 1. Flowmeters so
calibrated may then be used as
substandards (the absolute methods
are time consuming) to calibrate other
flow meters in continuously flowing
closed-circuits. An essential
requirement with absolute methods is
that the pressures to and from the
transducer are maintained constant to
ensure an even flow rate.
Closed-circuit systems are used but
pressure control is also needed. It is
not always necessary to measure the
entire flow in the pipe — shunts are
often used to bypass a known
percentage of the main flow through a
parallel mounted, smaller, flow-meter
circuit.
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TRANSDUCERS IN
MEASUREMENT
AND CONTROL

Having dealt with this background,
we can now examine specific designs.

DIFFERENTIAL PRESSURE (d.p.)
SENSING OF FLOW

In the middle 1700’'s, Bernoulli
studied the ideal case for steay flow of
an incompressible fluid in a frictionless
pipe. He was able to relate the
variables of a flow between two points
— viz, pressure difference between the
two points, velocity of flow and
difference in pressure head — using a
general energy-balance equation that
now bears his name. If flow is
restricted by narrowing down a short
section of pipe, it can be shown from
this equation, and from consideration
of continuity of flow, (the mass
leaving the restriction equals that
entering it) that there will be a
pressure difference between a point
upstream and a point in the
restriction. A cross-section of such a
venturi device is shown in Fig. 2a.
(Carburettors and spray guns use this
principle to draw vapour into the air
flow passing through the venturi).
Flow rate, therefore, can be
transduced into an intermediate
secondary variable, pressure
difference, which can be monitored
with pressure transducers. Flow,
however, is proportional to the square
root of this pressure difference and
linearization is needed. Pulsating flows
are not indicated correctly, due to this
non-linearity.

A simple way to invoke the same
situation is to insert a plate, having a
small hole in the centre, in the flow
stream. These are called orifice plates
(Fig. 2b). Again flow velocity is
dependant (pressure difference) 1/2.
The actual relationship depends
critically upon the hole diameter, its
profile and the fluid constants of
viscosity and density. Every
combination has a slightly different
discharge coefficient. Standards have
been established to ensure accurately
related flows with the measured
pressure differences. Orifice plates are
available commercially. Other devices
using the same concept in different
ways are the Pitot tube and nozzles
(shown in Fig. 2¢ and 2d).

A pressure difference is also
produced between the outside and
inside of a bend in the pipe work, (Fig.
2e), due to centrifugal force, and this
is often used as a metering method.
Again certain criteria must be adhered
to, especially the use of a ‘calming
section’ preceding the bend. Individual
calibration is necessary.

Yet another pressure difference
device makes use of the pressure drop
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Fig. 4. Cross-section of a simple variable-area
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Fig. 5. Schematic of a drag-plate flow-meter
having fast response, made at the National
Engineering Laboratory.

developed along an even-bore pipe by
fluid  friction effects (Fig. 2f).
Although providing a smooth bore to
flow, the resistance needed to develop
enough pressure difference may be a
disadvantage. To shorten the length
whilst retaining smooth flow, one
manufacturer offers a pipe filled with
glass spheres for the same purpose.

The basic low cost, reasonable
reliability and installation ease, made
d.p. methods popular. Many
instrument companies offer equipment
that linearizes the d.p. signal to
indicate flow or mass on a linear scale.
An electro-mechanical system was
described in the July, 1972 issue of
Electronics Today International. A
solid-state equipment is shown in Fig.
3.

Pipe sizes from hair size to many
metres in diameter  can be
instrumented this way.

Obvious disadvantages of such
methods are the need to maintain the
restricted area free of debris and solid
contaminants. The method is not used

for highly viscous or particulate
substances.
DISPLACEMENT DEVICES

An object placed in the fluid stream
experiences a force attempting to
move it along. Many devices make use
of this fact to provide an intermediate
stage by which a linear or rotary
displacement sensor is actuated.

The simplest meter wuses a
spring-loaded horizontal or vertically
suspended object in a tube such that
movement of the object alters the area
through which the fluid is restricted.
These variable area meters, in fact,
produce a varying size orifice which

maintains a constant pressure drop —
in contrast to the constant arga of the
differential pressure methods.
Inexpensive units visually indicate
flow as the position of the float
against an engraved scale (as shown in
Fig. 4). By suitable design, the
movement can be made linear with
flow rate. They also cover a wider
range of flows (10:1 is possible) than

differential pressure methods. To
obtain an electrical signal, the
movement is measured with

displacement transducers such as the
inductive sensors or potentiometers.

Another displacement type is the
turbine meter. If accurate metering of
valuable fluids is needed, the blades
are designed with seals that slide to
ensure minimum bypass of fluid past
the blades. (Often the pump is
designed to act as the flow meter. The
disadvantage then is the need to
provide energy to move the rotor, and
this resistance to flow may be
intolerable).

Where flow is established and
reasonably steady, the blades need not
be close fitting as some slip is allowed.
The essential features of a turbine flow
meter is a freely spinning turbine that
couples closely to the flow, a flow
straightener preceding it to avoid
errors due to already rotating flows,
and a non-contacting sensor to detect
turbine rotation. Most flow meters use
magnetic detection. A small magnet is
inserted in the blade and the external
sensing coil produces a pulse for each
pole of the magnet passing it. Other
sensors utilize capacitance/resistance
changes; several designs also operate an

(Continued on page 77)
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Coﬁ’e( hear JBL’s
new Lancer 55.
But\bring a blindfold.

[ That's right. A blindfold. We'll meet you right at the
door so that you don't stumble over anything.

It's important. We want you to hear the sound

pure, with nothing else on your mind.

We want you to discover for yourself that the
Lancer 55 has more presence, more richness, more
sound than you'd believe.

Then look at it. It's gorgeous.
f Smoked glass top. Hand rubbed oiled walnut.
Q” A 3-dimensional grille in your choice of six colors.
The Lancer 55 is $459 a side. That's a great price for a floor system.
Come hear the Lancer 55. But remember the blindfold.
We know you're going to fall in love.
You wouldn't want it to be just a physical thing, would you?

FOR JBL CATALOGUE AND DEALER LIST

aBu JERVIS AUSTRALIA PiyLtd IR4[3{ 1

P.0. BOX 6, BROOKVALE, N.S.W. 2100
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IMPORTED FROM U.K.

~ Until now
rich cassette sound
came at a rich price.
Here's the first high quality
cassette at a moderate price!

$Ue82 for 1 hour'splay- $ @2 for 1% hour's play
$3.82 for 2 hour'splay  $WeB2 for head cleaner s

Low noise EMI |
Screwed Cassettes
In hinged TRY TH EM

plastic boxes

MASEL NS i}
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Fig. 6. Principle components of a cross-
correlator thermal flow-meter.

indicating meter with a mechanical
link.

Turbines can provide a linear output
but because the indicated flow
depends upon the (diameter)2 they are
made as a complete unit calibrated for
the bore used. The output is a
frequency variable pulse signal. This
aids reliability and ensures
compatibility with digital equipment.
Such devices have been developed to
measure liquids and gases, covering a
range of flows of 16:1. Using different
size turbines, gas flows from 1m3/hr
to 50,000m3/hr can be measured.

In a good design, the mechanical
(rotational) inertia is made small and
the resistance to rotation (damping)
negligible. This fact, associated with
close coupling in most fluids, enables
turbine meters to follow rapidly
changing flows. Responses are of
millisecond order so that transients
and low frequency pulsating flows can
be followed faithfully.

In air speed measurement, the
rotating-cup anemometer (this term is
usually reserved for air flow meters)
works on the same principle. Shaft
rotation provides signals via magnetic
sensing. A recent version uses a
magneto-resistor to sense  the
movement, as this has greater
sensitivity. It has already been stressed
that flow is difficult to measure
accurately and tests of anemometers
and more advanced instruments
indicate that the rapidly changing
nature of wind can lead to
considerable errors in the former.

Drag-plate flow meters use a plate
suspended in the stream. This is
constrained by springing, for example
by means of a torsion hinge, cantilever
or spring-loaded lever. its movement is
monitored by a displacement
transducer. A recent unit made in the
National Engineering Laboratory in
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Britain is shown in Fig. 5. If the spring
system is stiff, movements will be
small but response high. The unit
shown moves only 100um and can
follow pulsating flows to 100 Hz.
There are other ways to make use of
the momentum of the fluid. One
intriguing device uses it to alter the
precession torque of a gyroscope. The
liquid is piped through a loop made in
a plane perpendicular to the axis of
flow (that is, the fluid moves in a
circle where the flywheel would
normally be). The flow through the

loop acts as the flywheel, producing .

angular momentum in the same way as
a flywheel. If the loop is rotated, the
gyro torque output is a measure of
flow rate so the developed instrument
nods the loop about a mean position
to develop the torque as an ac signal
which is then converted to dc form.
Another device uses two turbine
blades of differing pitch that are
joined together on common bearings
by a torque spring coupling. They
rotate in unison in the flow but as
each experiences a different torque
because of the blade pitches, they take
up a relative angular position different
to that at zero flow. Sensors at both

blade positions deliver two trains of °

pulses. Their phase difference is a
measure of mass flow.

TIMING SYSTEMS

When only a single measurement of
flow rate is needed, the simplest way is
to drop an identifiable marker in the
stream. A ship’s log is used at sea in
this way to measure relative speed.
Similarly, in channels or pipes a tracer
can be injected. Common salt is often
used in clean rivers. In polluted waters
lithium salts may work. The gulp
method dumps the tracer into the
flow. Downstream samples are
collected at known time intervals and
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analysed for salt concentration.
Plotting values against time shows
when a maximum is reached and this
plot is related to flow rate. Suitable
tracers are chemicals, dyes or isotopes,
the latter having limited use due to
health hazards.

When continuous measurement is
needed, such tracers are usually
impracticable, but the concept can still
be used with heat or motion bursts
that are generated in the fluid.
Although the principle is simple, the
signal levels are small and they exist in
the presence of severe noise signals of
the same form. The wuse of
cross-correlation techniques has been
proven capable of measuring the time
delay for heat perturbations to pass
between two points despite poor
signal/noise ratios. As an example of
this very recent method, a thermal
flow meter is now explained.

Fig. 6 shows a schematic of a
cross-correlator thermal flow-meter
showing the major fluid and electronic
components. At a convenient point in
the flow is a small heater which is
energized by a signal generator
providing a pseudo-random noise
signal. This imparts to the fluid
relatively small quantities of heat in a
time sequence resembling random
heating. (In practice this generator is’
binary in nature providing only two
levels of signal to the heater but in a
continuing random time sequence — it
is termed a pseudo-random binary
sequence, P.R.B.S. generator). Down
stream are two, fast-response,
temperature sensors a metre or So
apart, so that each receives the same
thermal fluctuations but at different
times. Merely examining the
temperature sensor signals would
reveal little more than a noise signal
with no clear definition of the original
input to the heater. Therefore a
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'Nothing is hard to get...

Elac / Miracord has spen

t

a million dollars to bring you

NOTHING

True “"NOTHING"” would be the
elimination of everything that
interferes with the perfect repro-
duction of sound. So, the closer
you get to “NOTHING' in sound,
the better stereo equipment

you own!

The ELAC 50H MARK 1t comes
closer to the "NOTHING"” in sound
reproduction than any other .
automatic turntable. And for good
reason. You see, we've spent a
mitlion dollars in research to

EIAL]

! puts more engineering in so you get more music out.

eliminate motor noise, vibration,
rumble, wow, and distortion. The
closer we get to "“NOTHING"”, the
better it is for you. With rumble
down to — 42db, wow down to
0.05% arid flutter 70 0.01%, we're

really coming close to “NOTHING".

And we've even reduced record
wear, Imagine an automatic tone-
arm that lowers so slowly, so
lightly to your records that you
can hardly tell when it touches
the groove. You certainly can’t

hear it. At your command, a touch
of the exclusive pushbutton con-
trol picks the arm up automatic-
ally and a silicone-damped piston
lowers.it lighter than a floating
feather to your record. It’s the .
ultimate in protection for stylus
and record.

MAGNA-TECHtronics
(Aust.) Pty. Ltd,

P.0. Box 314, Crows Nest,
N.S.W. 2065. '
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process of correlation is used to
recover the buried signals.
Correlation can be visualized by

considering two identical complicated

optical patterns formed on film
transparencies. When the two are
exactly overlaid, the maximum

amount of light transmission occurs. If
we now misalign the patterns, the
transmission attenuates rapidly as the
degree of misalignment is increased. In
the correlation of electrical signals the
signals are time variables rather than
space variables. In essence, the two
signals are multiplied together and the
multiplicand signal then averaged. This
is repeated many times with different
time delays. At a processing time-delay
equal to that of the time taken for the
fluctuations to travel from one probe
to the next, the correlation output will
peak quite sharply. In Fig. 6, m(t) and
n(t) are the two temperature signals.
The multiplier unit produces m(t- )
.n(t) which is integrated to produce
the output signal, The time-delay unit
provides delay increments. In
continuous signal monitoring, the
delay unit is tracked to keep the
cross-correlation output maximized.

Commercial correlators are available,
but being general purpose instruments,
they are wusually expensive. Less
expensive units {such as that shown in
Fig. 7) can be made to suit specific
cases such as this example.

Any signal that can be made to
perturb the existing state of the fluid
and then be detected may be used, the

essential factor being that the
pseudo-random signal marking the
flow must retain its spatial form

between the markers. In slurries and
gaseous suspensions there is often no
need to add a signal since the medium
has inbuilt patterns due to voids or
denser particles. In these cases, it is
only necessary to sense the effect at
two places using capacitive sensors for

MAGNET

OUTPUT ELECTROOES
MOUNTEO IN
CONTACT WITH

FLOW

Fig. 8. Principle of the electromagnetic
flow meter (an iron circuit is not always
used).

Fig. 7. Multi-purpose correlator unit
{Hewlett Packard 3720A).

example. (Surface velocity is similar to
flow measurement, surface
irregularities providing the signal. For
example, in aerial photography the
aircraft ground speed is needed. One
solution is to cross-correlate the
appearance of the ground seen by two
sensors viewing at different places
along the flight path). A decade ago
correlation methods were novel and in
the experimental stages. Today they
are used extensively as a routine
procedure.

ELECTROMAGNETIC FLOW
METERS

To understand the operation of
electromagnetic, E.M. for short, flow
meters, it is necessary to look at the
findings of the 19th century scientist
— Faraday. The Faraday principle
states that an electrical conductor
cutting a magnetic field experiences a
force acting upon it that s
proportional to the rate at which lines
are cut. In E.M. flow transducers, use
is made of the voltage generated when
a field is cut by a current carrying
conductor. Referring to Fig. 8, the coil
magnetizes the pole piece and the
tiquid (the conductor) moves through
the field produced in the air gap of the
iron. Sorme E.M. flow meters use two
coils laid on the pipe walls. Electrodes
are placed at the pasitions shown for
that is where the generated voltage
appears. Regardless of the state of the
flow, the method indicates accurately
for it relies on the bulk electrical and
magnetic properties of the fluid in a
given volume.

When electrolysis problems might
occur, the field is excited with ac,
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either from mains excitation using a
transformer, or from an inbuilt signal
source as shown in the schematic of a
flow meter in Fig. 8.

E.M. meters have found use in the’

measurement of the flow of liquid
sodium, saline solutions, seawater,
blood, mercury, electrolytes such as
plating solutions and, of course, water.
A general guide is that the
conductivity of the fluid must be
greater than 10"77mho/cm3  for
satisfactory signal generation. Tap
water has a conductivity of about 2
10-4mho/cm3

The design of the coil and electrode
shape is important. The field produced
should be at least three pipe diameters
in length so that the electrical shunting
conductivity of the fluid just outside

the field boundaries is made
insignificant. The pipe of the meter
must be non-magnetic — and have

insulated readout electrodes (plastic is
an obvious choice). If possible, the
pipes either side of the meter should
be non-magnetic and insulating for a
short distance each way. In precision
installations, the meter should be
calibrated. Signal levels are small
{order of millivolts) but the use of ac
achieves good signal/noise ratios as the
thermoelectric and electro-chemical
potentials are not amplified in the
detection equipment.

E.M. flow meters have been
commercially available since 1950.
Ranges available cover 3mm to

2000mm diameter pipes. The smooth
bore design makes them suitable for
slurries, pastes and liquids having
solids in suspension.
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First we made them
easy lo use.
Now we've made them
easy to get.

Yes, we now have distributors. The best
there are in Australia. These distributors
have in stock our complete line of LED
displays and LED lamps.

Easy to use. All these products are solid-
state and directly DTL-TTL compatible. An
they are all designed for ease of application.
A complete LED lamp family. Our LED
lamp family offers a complete selection of
lens, lead and light output combinations.
Our new T-1 Mini-LED is just 0.125” in
diameter. This device offers high
brightness over a wide viewing angle. And
you have a choice of lenses; red diffused,
clear or clear diffused. This little gem,
known as the 5082-4480, costs just 50¢ in
100 quantities. The T-13% long lead wire
wrappable 5082-4480 lamps start at 70c
each in 100 quantities;

the short or bent lead
5082-4440 LEDs
start at 60c in
100 quantities.
Higher volume
prices on all these
devices are even
more attractive.

i ——

e —

e

The
Lisht
Source

N.S.W.

DISTRIBUTORS:—
VIC.

562 Spencer Street,
West Melbourne, 3003.
Phone: 329 7888, 30 1251.
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869 George Street,
Sydney, 2000.
Phone: 211 0816.

A new low-cost isolator. At 5 MHz
bandwidth, it's 25 times faster than
any other isolator on the market. It has
a high DC isolation voltage of 2500 volts,

and a high common mode rejection of
/10 volts at 2 MHz, making the
5082-4350 ideal for eliminating ground
loops in digital or analog line
receivers, floating power
supply and feedback
networks. Prices
start at $2.95 each
in 100 quantities. . T

A low-cost LED display. Our numeric
and hexadecimal displays have simplified
your designs with on-board electronics,
standard package configuration, and
categorized light outputs. Best of all, the
5082-7300 numeric has a new low price of
$12.00 in 100 quantities.
A new 1.5" LED numeric.
This new LED display,
visible from 60 feet, has
on-board electronics,
wide viewing angle,
and is designed
for edge mounting
in a standard

s

S.A.
RADIO PARTS GROUP, RADIO DESPATCH SERVICE, GERARD & GOODMAN PTY. LTD., GENERAL ACCESSORIES,

192 Rundle Street,
Adelaide, 5000.
Phone: 23 2222,

PC board socket. Solid-state reliability
makes the 5082-7500 ideal where
dependability is important. The price is
$26.00 each in 100 quantities.
Small character LED dispiays. The
5082-7405 is a 5 digit
end stackable display. It.
minimizes power
consumption and
' offers ease of
implementation
with a standard 14
PIN DIP package. At
only 7 mW per digit,
this display is ideal
for calculators,
portable instruments
and anywhere that low power and high
brightness are important.The 5082-7405 is
priced at $3.50 per digit in 100 quantities.
Easy to get. Call the distributor nearest
you for immediate delivery. Or write us
for more information.
HEWLETT-PACKARD AUSTRALIA PTY.
LTD., 22-26 Weir Street, GLEN IRIS, 3146,
Victoria. Telephone: 20 1371 (6 lines).
Other offices in Adelaide, Brisbane,
Canberra, Perth and Sydney. Also Auck
land and Wellington, New Zealand.

® HEWLETT ﬁ PACKARD

COMPONENTS

W.A.

46 Milligan Street,
Perth, 6000.
Phone: 22 2411.

90311/V4675
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ENERGY BALANCE
OEVICES

Hot wire or hot film anemometers
consist of a fine resistance element
suspended so as to make good contact
with the gas flow. The element is
heated and its resistance measured in a
Wheatstone bridge circuit. Convective
losses from the element, due to the gas
flowing over it, depend on the velocity
of the flow so the temperature of the
element will stabilize at a value where
the énergy lost to the flow equals that
supplied to the sensor.

Three basic forms are in use —
constant current through the element,
constant temperature of the element
or, less common, constant resistance
ratio between two elements. In the
first, a constant current is fed to the
elements (see Fig. 9a), so the element
temperature drops as the flow
increases. Flow is measured indirectly
as the resistance of the element which
depends upon its temperature. The
second method aiters the current so as
to maintain the element of a constant
temperature (as shown schematically
in Fig. 9b), and the current is a
measure of the flow rate.

If the flow does not have a steady
temperature, but fluctuates, the above
methods will not be accurate since
energy loss depends on  gas
temperature. The constant
resistance-ratio method is a way to
reduce temperature errors. It has two
elements, each fed with a different
current. Their voltage ratio s
maintained constant with a feedback
system where voltage is taken as a
measure of the flow rate.

The elements must be small to obtain

UPSTREAM RESISTANCE
THERMOMETER MEASURES TEMP.
INSIDE BOUNDARY LAYER AT (2)

ELEMENT WITH
CONSTANT CURRENT

CONSTANT CURRENT
SUPPLY

Fig. 9(a). Constant current hot-wire
anemometer bridge. (b) Constant
temperature operation requires feed-
back to hold the element temperature
constant. .

a fast response; an example is tungsten
wire, 40um in diameter. Deposited
films are also used. In turbulence
studies, the system response needs to
be as high as 50 kHz. Hot-wire
anemometers have been developed
that easily cover the need — having
response times of 10us. Obviously,
such delicate probes can only-be used
where the flow is clear of particles and
contaminants that may alter the
convective film coefficient and it is
necessary to calibrate these devices
in-situ.

The boundary-layer flow meter also
makes use of heat transfer and energy
balance but in a very robust way — no
delicate probes are used but th&gain is
at the expense of response. A heating
coil is wound around a thin heating
pipe as shown in Fig. 10. This
produces a temperature profile across
the cross-section of fluid in the pipe.
Fluid near the wall is the hottest
because this, the boundary layer, is

HEATER PROVIDES TEMP. DROP
ACROSS BOUNDARY LAYER
DOWNSTREAM

DOWNSTREAM RESISTANCE
THERMOMETER MEASURES TEMP.
AT THE BOUNDARY LAYER

-
= e

Z j—‘J IBOUNDARY

V SUPPLY

MAINTAINING
/T -CONSTANT

Fig. 10. Cross-section through a boundary-
layer flow meter.

O OUTPUT TO i~
CONTROL UNIT

LAYER
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not moving. The temperature drop
across the layer is related to its
thermal conductance which, in turn,
depends upon the (mass flow rate)0-8.
One probe, therefore, measures the
wall temperature, the other the fluid
temperature on the other side of the
layer. it is not necessary to place a
probe in the stream for the centre
temperature can be #neasured
up-stream before the heater. in use,
the heater is adjusted to keep the
temperature drop constant. In this
mode, heater power level is a
reasonably linear measure of mass flow
rate.

OOPPLER FLOW METERS

Energy radiated through a fluid in
motion will reach a given point
elsewhere at a later time depending
upon the rate of energy propagation
and the velocity of the fluid in the
same direction. Another significant
phenomena is that the frequency of
the received signal will be altered from
that of the sending source due to the
doppler effect. This can provide
greater resolution than straight
transit-time measurement. Ultrasonic,
radar and laser radiation are employed
but the hardware differs in each
system due to the different
wavelengths.

ULTRASONICS

Piezo-electric  crystals, one for
transmission and one for reception, are
positioned in the wall of the
flow-meter aligned in direction of fluid
flow. These provide radiation and
detection of the acoustic pressure
waves that are launched into the fluid
(as shown in Fig. 11a). When the fluid
is liquid, there is no problem in
obtaining an efficient energy coupling,
but for gases, it is a more formidable
problem.

In the simplest arrangement (Fig,
11a), the upstream crystal transmits a
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The AR-6 speaker system from Acoustic Research.

The least expensive speaker sold by AR (the
AR-4x at $132) is also the most widely sold of all high-
fidelity speakers, because it has provided maximum
performance per dollar of cost. The new AR-6 offers
significantly better performance for $180. It adds
one-third octave of low distortion bass, and also
provides superior dispersion and more uniform energy
output at high frequencies. The seven inch depth of the
AR-6 adapts it ideally to shelf placement, or it may be
mounted directly on a wall with the fittings supplied
with each speaker system.

Stereo Review says ...

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

High Fidelity says . ..

“Another great bookshelf speaker from AR ... a
really terrific performer. The AR-6 has a clean,
uncoloured, well-balanced response that delivers some
of the most natural musical sound yet heard from
anything in its size/price class, and which indeed rivals
that heard from speakers costing significantly more. . .
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The response curves taken at CBS Labs tell a
good part of the story. Note that across the largest
portion of the audio spectrum and especially through
the midrange the AR-6 responds almost like an
amplifier . ..

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

... a pair of AR-6s would be an excellent choice.”

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

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

Acoustic Research Inc.

Massachusetts, U.S.A.

All AR audio equipment is on demonstration at the
AR Music Room in the Sydney showrooms of the
Australian Distributors.

Australian Distributors

W. C. Wedderspoon Pty. Ltd.

193 Clarence Street, Sydney. 29-6681

AR sound equipment may be purchased from the following Australian Dealers:

N.S.W.: Magnetic Sound, Sydney. 29-3371. Sydney Hi-Fi,
Centre, Perth. 21-5004. QLD.: Brisbane Agencies, Brisbane. 2-6931.

d Sydney. 29-1082. VIC.: Brasch's,, Melbourne;
S.A.: Sound Spectrum, Adelaide. 23-2181. A.C.T.: Homecrafts, Canberra. 47-9624.

Douglas Trading, Melbourne, 63-9321.
W.A.: Leslie Leonard, Perth, 21-5067. Alberts T.V. & Hi-Fi
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burst of high frequency (at typically
10 MH2z) that is received down-stream,
The transit-time will vary in relation to
fluid velocity but this measurement
also depends upon the (acoustic
velocity)2 so variations in the speed of
sound greatly affect the accuracy.
Furthermore, the delay time can be
very small, making it hard to obtain
resolution. Usually a more complex
arrangement is used which has two
systems acting in opposite senses, as
shown in Fig. 11b. Each loop
resonates because the received signal is
used to send the next pulse burst
(called the sing-around technique).
When the fluid is stationary, the
frequencies will be the same but with
flow movement one frequency goes
down, the other up. The beat
frequency formed by comparing one
with the other is a direct measure of
flow velocity.

More recently developed methods
make use of the frequency shift due to
the doppler effect. Energy received.
elsewhere (or sent back) to the source
will be of different frequency to the
source, so frequency comparison
similar to the above gives flow rate. A
blood velocity ultrasonic doppler
meter is shown in Fig. 11c; note the
gel used acoustically to couple the
crystals to the artery wall.

Before leaving ultrasonics, it is worth
mentioning that ultrasonics can be
used to detect leaks in pipes. Gas
passing very small orifices tends to
resonate in the range 30-40 kHz.
Ultrasonic detectors will detect this,
often at a considerable distance.

RADAR
The doppler principle has also been
applied with radar sources in order to
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Fig. 11(a). Simple ultrasonic transit-time
variation method of determing flow rate.
(b) Double resonant-loop method re-
duces errors. {c) Ultrasonic doppler used
to monitor blood flow.

provide a frequency variable signal
related to flow. The availability of
miniature self-contained C.W. radar
sets (such as the Royal Radar
Establishment unit which is camera
size and runs from batteries) has made
radar doppler a reality in industry. The
unit is arranged to look at the flow at
a slight angle (sand, water, films,
granules, liquids with air bubbles
water drop sprays and surfaces of
sheet material have been measured).
The same antenna acts as a radiator
and receiver detecting back-scattered
energy which is compared with the
source frequency. The signal does not
have constant amplitude nor does it
exist continuously, hence reasonably
sophisticated electronic equipment is

-

needed to determine the frequency
difference. Fig. 12 shows a schematic
of the instrument in use — along with
typical waveforms from various
materials as published by the Institute
of Measurement and Control. Filtering
is used to improve the signal/noise
ratio but it has been found that the
best results are achieved by using a
plastic zone plate (a disk having
annular rings turned in it) between the
instrument and the surface, rather
than using electronic filters after the
detector.

LASER VELOCIMETERS

One of the applications of laser
sources is for measuring velocity with
great accuracy and large dynamic

Fig. 12. Doppler radar unit compares reflected signal and source frequency to provide frequency variable signal related to flow rate. Waveforms

from a number of materials are shown.
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"T' . A C brings you the consummate
in stereo cassette decks.

Here are three that sum up the best of TEAC technology.

Common to them all is a transport and hysteresis synchronous drive motor so precise and
fool-proof that they can hold their own with some of the best open-reel types. Beyond this,
the differences begin. Each model has a package of add-ons for your particular needs.
If all you need is a basic superior deck that can economically record and
playback on conventional tape within a frequency
response range of 30-12,500Hz, you’ll want to look
into the A-210. It’s outer rotor drive motor holds wow
and flutter down to a negligible 0.15%. Separate stop
and eject buttons. Low-noise solid-state
electronics. Contoured fingertip-
control pushbuttons
for all operational
modes. Large VU

meters. Sliding scale record-playback

level controls. Standard phone jacks for professional-style
600-ohm mikes and 8-ohm headsets. Strobe-type running light.

If you're looking for a deck that can handle the new
chromium dioxide tapes, you should look into the TEAC A-220.
It has the add-on feature of a tape selector switch in the CrO2
position, provides recording and playback frequency response of
30-16,000Hz. As an added convenience, the A-220 incorporates high
density ferrite heads and separate record and
output level controls.

But if you’re looking for the definitive Dolby deck with everything
you need for near-professional operation, only the A-250 will do. It has TEAC's
high-density ferrite heads. These ‘‘brown jewels”’ are so extraordinarily durable that

we warranty them for the original owner’s lifetime. Add to these a Type B Dolby System

that improves the basic signal-to-noise ratio of the A-250 by an additional 10 dB.
You can count on superior performance from conventional,
high-density/high energy, and chromium dioxide tapes.
Add, too, the large expanded-scale VU meters
for distortion-free recording at
optimum levels and signal-to-noise ratios.
What it all adds up to is that
each TEAC cassette deck is the finest
available for your particular needs —
whatever they are.

Model A-210

Model A-220

If you’d like to know more
write to us for the TEAC
Catalogue, price list and franchised dealer list.

T EAC. A SOUND IDEA

Sole Australian Distributors:

Australian Musical Industries Pty. Ltd

155 Gladstone St., South Melbourne,

Victoria 3205, Ph, 69-5888

619 Pacific Highway, St. Leonards, NSW 2065
Ph. 439-5752

AMI 144/R Arena Distributors, 273 Hay St.,

East Perth. Ph. 25993

Model A-250
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TRANSDUCERS IN
MEASUREMENT
AND CONTROL .
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Fig. 13. Laser velocimeter. The laser beam is split to provide two coherent sources that
interfere optically at point where velocity measurement is required.

range. (In principle, it _is possible to
monitor a range of 107:1). Since the
early 1960's, the technique has been
improved and is now commercially
available (E.T.l. August, 1972). The
laser beam is split (see Fig. 13), to
provide two coherent sources that
interfere optically at the point where
velocity is ‘to be measured. (It is
necessary to make an optical com-
parison since interference is not
possible electronically, and we do not,
as yet, have detectors for such high
frequencies). A sensor viewing this
point sees a small circular fringe
pattern that varies in amplitude as
scattering changes. If the medium is
moving across the field of view, the
sensor detects passing fringes and
produces short bursts of signal. The
period of the cycles in a burst is a
measure of the velocity. Extensive
electronic processing is needed to

produce accurate flow measurements
on such vague signals. The main
advantage of laser flow meters is that
the veloclty of a volume of fluid only
103mm?3 is viewed. The method is
most useful in turbulence and profile
studies. It is essential that some, but
not many, scattering particles exist to
provide a signal for the detector. Often
air bubbles or a colloidal solid are
injected to enhance the signal strength.

MISCELLANEOUS METHODS

In a cryogenic flow meter, the gas is
made to flow through a thin flexible
mesh held across the stream and
parallel to an insulated electrode. As
the mass flow velocity increases, the
mesh is pushed closer to the electrode,
changing the capacitance between the
two. This is used to alter the
frequency of an oscillator providing a
frequency output form of signal.

{Continued on page 89)

rh LINEAR TRANDUCER MEASURING
HEAD ABOVE PLATE

I 1

Fig. 14. This technique may be used to measure large volume flow

in open channels.
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BELLING&LEE
QUALITY
COMPONENTS

| FROM LEADING

WHOLESALERS
THROUGHOUT

# AUSTRALIA

‘f

&
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'«bm

BELLING
<LERE

| (AUSTRALIA) PTY. LTD.

Canterbury Rd.,

| Kilsyth, Vic. 3137.
P.O. Box 20,

‘ Australia.
Tel. 729 0621
Sales Offices
in all States
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Laser communication
through the

Laser beams may be used for intra-city communications.

LTHOUGH communications
Aengineers have already made it

possible for several tens of
thousands of telephone calls to be
carried via coaxial cable, the search for
new, even more efficient transmission
media is continuing in view of the
exponential growth of information
flow.

The strong focusing properties, the
high degree of security against
interception and the wide available
bandwidth of the laser beam render it
potentially important for
communication purposes. Scientists
from  Siemens  Aktiengesellschaft
Research Laboratories are investigating
the possibilities of such a system over
a 5.4km long path between the
Munich districts of Giesing and
Obersendling, in particular the effect
of atmospheric  conditions  on
laser-beam communications.

The CO, laser being used in the
investigations emits infrared radiation
at a wavelength of 10.6um at an
output power of 5 W,

At the beginning of the experiments
the use of a helium-neon laser was
considered, but it has since been
confirmed that the invisible infrared
beam is considerably less susceptible
to atmospheric influence than the
visible helium-neon laser beam.

Nevertheless, even the CO, laser
beam is subject to some perturbing
effects: absorption by water vapour
and carbon dioxide in the air, light
scattering by minute particles of water
and dust and atmospheric turbulence
created by side winds and solar
irradiation attenuate the laser beam,
render it more diffuse, displace it and
cause its intensity to fluctuate. Despite
this, communication via a CO, laser
beam is still possible in heavy mist and
moderate rain, fog and snow.

The use of the laser in the
communications field is thus full of
promise since, in view of its very high
frequency (28.3 THz for the CO,
laser) it offers the possibility of large
channel capacities for telephone calls
and radio and television broadcasts.
Laser transmission through the
atmosphere has considerable potential
use in earth-satellite links and
short-range relay links between tall
buildings in large towns and cities.

The optical transmission of
information could also be of interest

in connection with the introduction of
videotelephony, which requires a

, bandwidth of 1 MHz and thus poses

extremely complex  transmission
problems.

Finally, an application in the field of
high-speed data transmission between
computers and data centres is coming
to the fore: the data could be sorted
while the atmospheric channel is
“closed” and retransmitted at high
speed (data dumping) when the
atmospheric  channel is ‘‘open’.

At the terminal stations of the 5.4km
long trial path between the Siemens
locations in Hofmannstrasse and St.
Martinstrasse, the optical equipment
consists of Cassegrainian telescopes,
which have a concave primary mirror
of 35 cm diameter and a convex
secondary mirror of 3.2 cm diameter
set 180 cm apart. After passing
through a hole in the centre of the
primary mirror, the modulated laser
beam strikes the secondary mirror,
which reflects it and causes it to
diverge. The beam then travels to the
primary mirror, at which it is again
reflected before it emerges from the
telescope. The incoming laser beam
takes the reverse path through the
telescope. The actual laser transmitter
with the modulation equipment, or a
detector for evaluating the incoming

The terminal stations consist of Cassegrainian
telescopes having a concave primary mirror
behind which there is a laser transmitter or a
detector for evaluating the incoming laser
light, and a convex secondary mirror (in the
foreground). The picture shows the receiving
equipment,

signal, depending on- whether the
equipment is designed to function as
transmitter or receiver, is situated
behind the primary mirror within the
optical path.

The information to be transmitted is
impressed on the CO; laser beam by a
gallium arsenide modulating crystal. It
is transparent for laser beams and
converts  electrical signals into
intensity-modulated laser signals. At
the receiving end a lens focuses the
laser beam emerging from the receiving
telescope into the detector. The gold
doped germanium detector, which is
cooled in liquid nitrogen, converts the
laser signals back into electrical signals
again by means of a photo-conductive
effect. °

HOW LASERS WORK

HIGH

COHERENT
RADIATION

. .
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NORMAL STATE 2

»

EXCITED STATE

A laser is a device for amplifying electromagnetic radiation waves. When energy
in the form of light or radio waves, or even from a chemical reaction, is
“pumped’’ into the material, atoms or molecules absorb energy and jump to a
higher or excited state, then spontaneously decay to an intermediate level and
give up energy in the process. The energy is emitted in the form of light. Laser
tight has the useful property of being coherent — all waves are in step. This
happens because one bit or guantum of light given off by one atom stimulates
another to give off its energy in step with the first and so on. (Laser stands for
light amplification by stimulated emission of radiation).

EMITTING STATE




e Multipol 23 Contact Plug or Socket
from 70 cents each. Cover and latch
set from $1.30.

Multipol 8, 16 and 23 Contact
Connectors available ex-stock.

e Contacts available with Gold or Bright
Tin Plating. Current handling capacity
5 Amps. Contact resistance less than 5
milliohms. Insulation resistance
greater than 10 Megohms. Breakdown
voltage greater than 5 K.V.

e Used by National and commercial
broadcasters, scientific and industrial
equipment manufacturers.

e Australian designed and manufactured.
No delays.

Head Office and Factory:

PAYING TOO MUCH FOR
IMPORTED CONNECTORS?

CONSIDER OUR MULTIPOL SYSTEM

MCMURDO (AUSTRALIA) PTY.LTD.

17-21 Carinish Road, Clayton, Victoria. 3168. Tel. 544 3033
N.S.W. 242 Blaxland Road, Ryde. 2112, Tel. 807 1944
S.A. 346-348 Carrington Street, Adelaide. 5000. Tel. 231535

MODERN ELECTRONICS

WHOLESALERS e EXPORTER e IMPORTERS e
MANUFACTURERS e MAIL ORDER SPECIALISTS
OFFERS ITEMS AT WHOLESALE PRICES.

Resistors European CR 37 5% Y% Watt 3.5 cents each, $2.75 per
hundred; 1 Watt 6¢c each, $6 per hundred; 2N3638 56c,
2N3055 $1.50 ea. $12 per 10. BC107, 8, 9 36c ea. $3 per 10.
EM401 25c ea. $2 per 10. EM404 30c ea. $2.50 per 10.
EM408 40c ea.; 2 inches square O — 1mA meter $4.75;
alligator clips 4 colours, small 10c ea. $1 per twelve, large 12c
ea. $1.20 per ten. Magnetic earpieces 35c ea. $1 per 3; SPST
Toggle Switches 45c ea. $4 per 10; 4mm banana plug & socket
4 colours 20c pair, battery leads suit 216 10c ea. 79c per 10;
twin speaker cable 2c foot; hook up wire 7 — Q10 many
colours 4c yard; single shielded microphone cabie 12c yd; twin
shielded microphone cable 26c yd. Samples on request; spring
terminals 5 colours 18c; Hi Fi quality stereo headphones $5.95
plus 50c postage. CD1 kit ideal for ali cars $21.50 plus 50c post
advise polarity. 5 Watt audio amiplifier kit, mono $7.85 stereo
$15.50. Power supply kit lamp 6V to 15V $6.35 plus 50c
postage; twin cone 8 inch hi fi speaker 8 ohms $8 plus 65c¢
postage.

NOTE: All export enquiries to Electronic Exports (same
address). All export enquiries welcome including Pacific
Islanders, Asians, $NZ, Fiji, U.S. Currencies accepted. All
Australian enquiries to Modern Etectronics, all enquiries
welicome and answered. C.0.D, is available. Come visit our
show room. Also open Friday nights till nine pm. Saturday

mornings till 12,30 pm, Other nights by appointment. Phone
654-3761 (24 hours)

MODERN ELECTRONICS

94 Elizabeth Street, G.P.O. Box 5402CC,
MELBOURNE, 3001, VICTORIA,
AUSTRALIA.
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AGENTS

QUEENSLANO: Oougles Electronics Pty. Ltd.
Tel. 978222, 97 8655. Walton Electronics. Tel.
385275. WESTERN AUSTRALIA: W. J. Mon-
crieff Pty. Ltd. Tel. 231194, 256140. A.C.T.:
Electronic Components Pty. Ltd. Tel. 956811.
TASMANIA: W. & G. Genders Pty. Ltd. Tel.
312511, 344311,

FET-TYPE ALL TRANSISTORIZED HGH
SENSITIVITY ELECTRONIC

VOI-OHM METER

MODEL VT-108

This Is a new FET-type, eiectronic Voit-Ohm Muier uipped with a
“Memory' circuit which will prove to be an indispensable asset on any
electronic production iine, service bench or educational facility because of
its wide versatliity, ease of operation and efficient panel layout.
All-transistorized for instant voltage and ohm value readings and compact
portability. It boasts exceptionally high sensitivity for accurate
measurements. A speclal feature of this advanced multimeter Is a bulit-in
“Memory' circuit which memorizes measured values temporarlly tfor
instant recall reference of the user

SPECIAL FEATURES

Hl?h sensitivity for wide-range voltage measurements,
All transistorized (FET) type circuitry for compact, lightwelight utility.

. Neat, efticient panel layout.

. Powered by four {UM-3) batteries for portabliity.
Batteries service one month of continuous use.

3 "Momovr" circuit stores measured value for instant recall reference after
completion of measurement,

. Measures AC voltages with frequencies range from 15 Hz to 5 MHz.

. Taut-band suspension type meter, ruggediy constructed both electrically
and ically, tfor dep ble, accurate readings at all times,

PARAMETERS

SYDNEY 43-6577 ¢ MELB 90-7444 ¢ ADEL 51-6718
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Series ASW
Reliable—insulated
~— Precision winding
—Low T.C.—
Weldable

Axial leads

1.5 to 11 watts,

Type P.W.
featuring Fireproof
- Inorganic construction
5 to 20 watts.

Tubular Styles

wirewound
resistors
20 to 200 watts
with high temperature

Pyrosil D-Coat QUAL'TY
BEST < SERVICE
PRICE

Fiat Type FRW
20 to 75 watts
with high temperature
Pyrosil D-Coat

and
Australian made

Lr‘

...and a wide range of“secials” for every application
\_ ),

Whether your need is for standard styles or a “special”’ we know we can
help you—230 years of making wire wound resistors has built in this confidence.

IRH Components Pty. Limited

Wholly Australian owned and the largest manufacturer of resistive components in the Southern Hemisphere.

THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 74 RAGLAN ST, PRESTON, VIC. 3072. PHONE: 44-5021
INTERSTATE DISTRIBUTORS

S.A. Collet & Cant Pty.Ltd. W.A. Simon Holman & Co.Pty.Ltd. Tas. W.P.Martin Pty.Ltd. (Launceston).
Telephone 23-1971. Telephone 8-2271. Telephone 2-2844,
Q’land. K.H.Dore and Sons. Tas. W.P.Martin Pty.Ltd. (Hobart). Y
Telephone 21-1933. Telephone 34-2811. ”mm" D

WWI2
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the growing worid

There's a place
foryouin

of electronics.

Hobby or career, Stott’s can be your way in.

Every day the number of applications for electronics in industry,
science and business increases. It's a field which offers valuable career
opportunities in manufacture, installation, servicing and sales—but only
for people with thorough training.

That's why Stott’s have just introduced an important new course
Introduction to Electronics. It combines both the theoretical and practical
aspects, and includes more than twenty experiments to give you
experience in the construction of electronic equipment. You will also
build, under the guidance of your instructor, three useful items of
electronic test equipment from special kits supplied by the College.

These are:

1. AVariable Frequency Oscillator;

2. Aregulated low voltage power supply;
3. An audio amplifier.

And you'll receive continuous individual tuition and assistance from your
own highly qualified instructor.

Other Stott Correspondence courses will help you become expert in
the theory and practice of radio communications, or give you the
know-how to get an Amateur Operator’s certificate.

Radio for Amateurs Course:

From radio basics, to intricate principles. Receiver design and
construction. Latest techniques in electronics. Everything you'll ever
need to know, made easy to understand by top radio engineers.

Amateur Operator's Certificate:
Gives you the background knowledge and the skills you need to pass
the PMG exams and get your Certificate of Proficiency.

Make your place in the world of electronics. Start today by sending in
the coupon below.

pe==========u=c= POST THIS COUPON TODAY ====s=====c=cc=y

E/T273

LI
(B '
159 Flinders Lane, Melbourne, 3000

TECHNICAL CORRESPONDENCE COLLEGE

The name to trust in
correspondence education

383 George St., Sydney, 2000

290 Adelaide St., Brisbane, 4000

45 Gilles St., Adelaide, 5000

89 St, George's Terrace, Perth, 6000
P.O, Box 3396, Singapore 1

Please send me free, and without obligation, full details of your
courses in Radio and Electronics.

MR., MRS, MIS S e AGE..............
AD D RE S S . e ea e anaa
_____ e eenemieeeaneeeen PTCODE L
Stott's undertake that no sales counsellor will call.
STC441
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{Continued from page 85)

When large volumes of liquid move in
open channels, flow can be monitored
by lowering a flow meter into the
stream, but there is a simpler way to
permanent installations. Theoretical
considerations of the shape of flow
across plates or weirs leads to
equations that relate flow rate to the
shape of obstruction, fluid constants
and height of water above the plate.
This is the same concept as orifice
plates, etc. but the obstruction is a
continuous circle, The relationship is
not linear {(quantity depends on height
3/2) and shape is vital. Standards are
available so that channels built to
specification (one is shown in Fig. 14},
can be made that give a known
calibration. A float is arranged to
operate a linear or rotary displacement
transducer. Plates and weirs can also
provide differential pressures.

The oscillating-fluid flow meter is the
last to be discussed. If fluid passes
through a gavity of the correct design,
it will oscillate at a frequency related
to velocity (and temperature —
remember the fluidic temperature
sensor). Oscillation is induced into the
stream entering the flowmeter by
passing the fluid through vanes
arranged to impart a swirl inside the

cavity. Oscillation frequency s
detected by monitoring the fluid
temperature at a point in one

commercial unit. This method has a
fast response — 1000 Hz is claimed
and is linear to about 1% of chosen
full-scale range. It operates both with
gases and liquids providing they are
homogenous and the cavity is designed
to suit the fluid to be used. )

FURTHER READING:

""Handbook of transducers for
electronic measuring systems’, H. N.
Norton, Prentice-Hall, 1969.

""Measurement systems: application
and design”’, E. O. Doeblin,
McGraw-Hill, 1966.

"Symposium on the measurement of
pulsating flows”, April 1970, Institute
of Measurement and Control, London.

Extensive bibliography (to May,
1972) of blood flow measurements
available from Parks Electronics
Laboratory, Beaverton, Oregon,
U.S.A.

"Fluid mechanics”, V. L. Streeter,
McGraw-Hill, 1958. (Background text
for basics of fluid flow).

"Symposium on measurement and
process identification by correlation
and special techniques’’ January 1973,
Institute of Measurement and Control,
London.

89



INTERDYN

‘CANNOT BE FAULTED’

‘The Gramaphone’

When an authoritative magazine like the English
““Gramaphone’ says such a thing, you must sit up and take
notice!

And especially when it goes on to make such comments as “'its
performance is superlative and compares most favorably with
units costing many times its price.” "'On the scores of wow
and flutter and rumble it is without peer in the domestic
field"”

lonnovisseur

“the best of British”

BD2

NOW WITH

SPEED
CHANGE!

The Gramaphone made quite a few other points, too: "‘Hum
interference from the motor was unmeasurable, certainjy
better than -80dB. To say this figure is remarkable is an
understatement’’.

Why not hear the Connoisseur turntables for yourself? Choose
from the BD 2, which incorporates the SAU2 high precision
tonearm, inbuilt hydraulic cueing control placed convenie 1tly
at the front edge of the baseplate, and stop/start switch. It is
powered by a 14 pole synchronous motor driving a
precisionground rubber belt, and can be supplied ready to
install, or complete with base and acrylic cover.

Or the Connoisseur BD1 turntable, built to the same ‘'no
compromise’’ specifications as the BD2, comes without
tonearm and is fitted with a smaller mounting plate to permit
installation of any type of arm. It is available ready to play, or
in easily assembled kit form at lower cost.

Hear Connoisseur at the selected Interdyn specialist agents
below. Authoritative reviews also obtainable.

CARS-
FUTURE SHOCK?

{Continued from page 23)

In USA, Ford have developed this
electrically propelled, computer controlled
transport system.

passenger enters an individual module,
programs his destination and is then
taken directly to that destination.
Speed and switching are controlled by
computer, which also controls
distances between vehicles. The result
is personal transportation from origin
to destination but which at peak
travelling times may be shared with
other people going to the same
destination.

It is significant that one of the many
major organisations actively
developing PRT systems is the Ford
motor company.

Concepts such as these may seem
unreal in light of the relatively minor
role that electronics plays in present
day automobiles.

But in automobile engineering — as
in so many other fields — we are faced
with problems of ever-increasing
magnitude that can only satisfactorily
be solved by the use of electronic and
related technologies. It seems probable
that they will be. ®

Interdyn specialist agents:

Sole Australian Distributors:
Q'LD: Stereo Supplies, 100 Turbot St.
Brisbane, 4000.

o International Dynamics
S. AA.dgr;‘aél:nge Hi-Fi Stereo, 6 Gays Arcade, (Agencies) Pty. Ltd.,
TASJ Audio Services, 72 Wilson St. Burnie, P.0. Box 205 Cheltenham,

VIC: Encel Electromcs Pty. Ltd.,, 431 Bridge 1
Rd. Richmond, 3121, V|C3192
W.A.: Albert TV & Hi-Fi, 282 Hay St., Perth,
6000.

Central light source is divided by 27-way
distributor and fibre-optic light guides to
provide individual instrument illumination.

INTERDYN
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MONARCH SA 800

Recommended retail price $240

{80 watts RMS)

]SS

MONARCH SA 5001 (60watts RMS)

Recommended retail price $189

|
B

Three amplifiers that stand head and
shoulders above the rest. Because in the
ratio of Power-to-Performance-to-Cash
each Monarch amplifier gives more power,
more performance for less money than
any other amp in its class. No wonder
Monarch is king as Australia’s largest
selling amplifier.

And now Monarch offers a choice of
sound and power to suit every need with
the introduction of the big-
gest, most advanced Mon-
arch or all. The SA 800. 150
watts of total music power

Monarc

(34 watts RMS)

Recommended retail price $139

(80 watts RMS at 8 ohms). Im distortion of
less than 0.4% at full output. Three stage
direct coupled circuitry using the latest
monolithic IC’s for wide dynamic range,
low noise and highly stabilised perform-
ance. And evegry other facility you could
possibly need: Low and high filters; tape
monitor; microphone input, and a unique
microphone mixing circuit.

Try out Monarch for yourself at your near-
est dealer. You’ll agree,
Monarch does more things
better than other ampli-
fiers costing $100 more!

AUSTRALIAN DISTRIBUTORS

WEDDERSPDOR

W. C. WEDDERSPOON PTY LTD

193 Clarence Street Sydney 29 6681

AVAILABLE FROM REPUTABLE HI FI DEALERS EVERYWHERE
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THE

JAM SESSION

The compact tape cassette has
always rad its obvious
advantages.

Unfortinately, it's always had
one not-so-very-obvious
disadvar-age.

Jammmg.

After a, what good is a super
sensitive rape, and super faithful
reproduc:ion, if it's going to get
stuck on »cu when you need it
most!

We introduce the BASF jam
proof caszette.

The first cassette actuaily

guaranteed against jamming or

we'll replaceit at any time. free of
charge.

Every BASF Cassette is fitted
with a specia kind of tape transport
system that Juides the tape
through the cassette without it ever
snagging or sticking. It's called
“Special Mecnanics' and only
BASF Cassettes have it.

Variable tension is practically
non-existent—which means you
can also forget about things like
wow and flutrer.

Special Mechanicstape
transport ma<zas the super
sensitivity anc super “aithful

IS DEAD.

reproduction of our tapes all
worthwhile. Choose BASF LH
(Low Noise, High Output)—the
finest ferric oxide cassette tape on
the market. Or pay a little more for
the ultimate—BASF Chromium
Dioxide—its extended dynamic
range, highest output and lowest
noise level, plus the additional
reward of minimal headware are
the qualities you'll appreciate.

Hearing is believing!

Buy BASF jam proof cassettes.
And record a jam session without
missing a single mind blowing
never-to-be-repeated
improvisation.

Distributors: Sydney (Head Office): Maurice Chapman & Co. Pty. Ltd., 276 Castiereagh St., 2000. Newcastle: W. L.
Redman Agencies, 11 Hall St, N.S.W. 2300. Canberra: Soniy Cohen & Sons, 20 Isa St, A.C.T, 2600. Melbourne: Maurice
Chapman & Co. Pty. Ltd., 146-150 Burwood Rd. Hawthom, Vic., 3122. Brisbane: Chandlers Pty. Lid., 399 Montague
Rd., West End, Qid., 4101. Adelaide: Neil Muller Pty Lid., 8 Arthur St., Unley, S.A., 5061. Perth: Anderson-Tedco, 11-138
Belmont Ave., Belmont, W.A, 6104. Launceston: P. & M. Distributors, 87A Brisbane St., Tas. 7250. Darwin: Pfitzners
Music House, 2 Darwin Arcade, Smith St., N.T., 5790.
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AMATEUR
RADIO

Roger Harrison VK2ZTB

was made of 144 MHz work between

Adelaide and Albany, W.A. Attempts
on 432 MHz had been made over this
path several times when conditions on
144 MHz were good, but to date only
weak CW had been heard frgm
VK5ZK, one way.

On 11th December, two metre
conditions between Adelaide and
Albany were excellent. Kerry Adams,
VK5SU at Ceduna, S.A,
(approximately 320 miles west of
Adelaide) worked into Adelaide and
Albany with wvery strong signals,
although Kerry’'s home-made 144 MHz
transmitter has a power output of only
20 watts. Signals between Tony
Sterling, VK5ZDY (Adelaide) and
Wally Green, VK6WG (Albany), were
so good on 144 MHz that Tony shifted
to 432 MHz and was immediately
being copied in Albany. Wally also
moved to 432 MHz and the contact
was completed on that band. The path
length is in excess of 1,100 miles. This
work culminates 25 years of work by
amateurs in Western Australia. The
grand old man of V.H.F. in Albany,
Rollo, VK6BO, first worked across the
Bight on 144 MHz via tropo in 1951,
but this feat was not repeated until the
1960’s. Regular two-way work became
more common with the advent of
beacon transmitters at both ends of
the path, and persistent scheduling by
stations in Adelaide and Albany.
Wally, VK6WG and Rollo VK6BO
pioneered V.H.F. tropo work between
Perth, Albany and other towns, in the
fifties, using equipment far inferior to
that available today.

|n this column last month, mention

ANTARCTICA TO AUSTRALIA

ON 52 MHz
Six metre workers have been
rewarded with transequatorial

openings to Japan in November and
many sporadic E layer contacts
interstate and with New Zealand. T.E.
openings from Japan have been
observed in Queensland, New South
Wales, Victdria and as far south as
Tasmania several times in November

and early December, which is later
than expected. T.E. propagation is
usually  observed only  during
equinoxes in April and September,

For some years, 52 MHz beacons
have been installed by the lonospheric
Prediction Service at bases in
Antarctica and Macquarie Island.
These beacons have occasionally been
heard in Australia, but no contact was
ever made with amateurs (yes, there
are some!) in Antarctica. Several times
in early December, VK@WI, a beacon
on Macquarie Island was heard in the
Eastern States, sometimes for hours on
end, but no activity was observed until
10th December, when VK@WW and
VK@ZVS appeared on 52.160 MH:z
SSB. These gentlemen worked
hundreds of stations in all states
except Western Australia then, and
during subsequent openings. This was
the first time two way work was

THE STATE
OF
THE ART

accomplished between VK@ and the
maintand on six metres. On the
evening of 10th December, the 53.200
MHz (VK@GR) at Casey, Antarctica
was heard for several hours in Sydney.
The path length exceeds 3,000 miles,

At the time of writing, the sporadic
E DX season appears to be the best for
many years, but then there has never
been so much high power SSB
equipment used on 52 MHz as has this
year.

Finally from the United States, there
is news of the first EME
(moonbounce) work on six metres.
W5SXD/5 and KBWV X were the first
stations to contact each other via the
EME using 1 kilowatt transmitters and
48 element antennas at each end.
Forty eight elements is a lot of
antenna on six metres when one
considers that a half-wave dipole on
this band is over 9 feet long. ®

SPECIFICATIONS FOR OSCAR — VI

{(a) Orbit Details

Period 115 minutes; inclination
990 to the equator (retrograde},
height 1100 km circular. Midday
crossing (local solar time),

{b) Equipment

(i} Linear translator.
Input — 145.950 MHz tkHz
Output — 29.500 MHz +50 kHz
Receiver sensitivity — 120 dBM,
Transmitter — maximum power
output 1.3 W PEP.
Modes of Translation — A; A,
AzA, F3 F.S.K, SS.T.V.

also CW beacon 29.450 MHz
{ii} 70 CM beacon transmitter
Frequency — 435.100 MHz
Power — 0.75 Watt.
Modulation — Telemetry, CW 20
w.p.m. or 13 w.p.m. — ground
command selection — Codestore
modulation, 13 w.p.m.
Telemetry — 24 channels, to
monitor essential functions.
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Codestore — 1024 bits, A,
mode, ground programmabie
{normally loaded with orbital or
any other pertinent information
for replay during any orbit).

Command — 21 channels to
central all housekeeping and
control functions aboard the
spacecraft. Commands are in F3
* 7.5 kHz deviations in form of
digital code.

On board power supply — Ni.Cd
batteries charged by on-board
solar cells, average power four
watts at 28 volts.

Lifetime — Design lifetime is one
year with all components
manufactured to military
specifications.

The beacon transmitter and
command decoder were built in
Australia.
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PIEZOELECTRIC TWEETER

A unique tweeter utilizing the piezoelectric principle (in which an
electrical voltage impressed across a section of suitable material
causes that material to be stressed mechanically) has been developed
by Motorola in the USA.

The tweeter is constructed from two oppositely polarized ceramic
discs separated by a corrugated disc centre. The signal input voltage
causes one disc to expand whilst the second one contracts.

Our informant tells us that the new tweeter is extremely efficient
— as is the nature of ‘piezo-electric devices in general — producing
levels of 100dB or so from a 4V rms input.

The device is extremely rugged and can tolerate at least 35 volts
input — hence no crossover network is required to protect the unit
against overload.

Interestingly, Motorola are actively developing full-range speakers
and active planar radiators utilizing this prihciple.

ULTIMATE CASSETTE PLAYER?

Exhibited at the recent New York hi-fi show was Concord’s new
Concord-Nakam Studio Z Cassette Recorder.

The new unit — which is at least three times the size of most other
cassette units has separate record and playback heads. This
enables the user to monitor the tape as it is being recorded.

The units have both Dolby and DNL noise reduction systems, a
peak limiter (as incorporated in the Pioneer unit reviewed on page
26 onwards this issue). Also included is a memory for automatic
cueing. Price $1000 USA.

47 HIRST IN AUSTRALIA -,

MUSIC COAST TO COAST *

Ai-k

77 4
Join the SOUND HOUSE

TAPE EXCHANGE
CLu (PRE-RECORDED

CASSETTE /CARTRIDGE)
and exchange tapes
anywhere in Australia
for only $1 per tape.

Available from selected
Golden Fleece Service Stations
in every State. Choose from
1000's of superb tapes.

FOR DETAILS OF CLUB MEMBERSHIP

SOUND HOUSE PTY LTD
14 Beatty Avenue, Toorak, Vic. Ph 20 $089, A.H, 878 1439

for your nearest Representative
or write to P.0. Box 89, Armadale, Victoria.

More than one million Garrard SP2S5 record playing units have now
left the production line of the Plessey Garrard factory at Swindon,
England.

To mark the production of the one millionth Garrard SP25 record
playing unit, the Decca Record Company Limited has presented to
Garrard an inscribed gold disc, the record industry’s traditional way
of commemorating the achievement of the magic million figure.

The disc was presented at the recent International Audio Fair at
Olympia, London.

Mr. Geoffrey Bowden, general manager of Garrard, said: “We
believe that this is the first time that production of one model of a
Hi-Fi single player unit has reached the magic million mark. When
the SP25 was introduoed, it brought advanced design trends to the
medium prices equipment market, and has without doubt proved to
be the most popular unit ever produced in the audio separates field,
both in the UK and overseas.”

In addition to facilities for manual operation and automatic
playing of single records, the SP25 has a lever type cue and pause
system equipped with fluid damping for gently lowering the pick-up
onto the record. The tubular low resonance aluminium pick-up arm
is counterbalanced by a resiliently mounted weight, and the stylus
force is adjusted by a dial-type knurled knob finely alibrated from
0-5 grammes. Bias compensation is set by a finger-tip adjustment,
and the scale is calibrated to correspond with the applied stylus
force.

Driven by the well;proven Garrard 4-pole induction motor, this
three-speed single-play unit complies with DIn 45-500 Hi-Fi
performance standards with wow and flutter claimed to be better
than 0.14% rms, and rumble (relative to 1.4 cm/sec @ 100Hz) better
than 46dB.

SAFETY CAR RADIO

An experimental device which automatically adjusts the volume of
car radios has been developed by Ford engineers. It could make an
even Dbigger contribution to safety and convenience than
push-button car radio tuning.

Test show that motorists tend to reach forward and adjust the
volume of their radios more frequently than they re-tune to a
different station. As the car goes faster they increase the volume to
maintain a comfortable listening level. When slowing down, for
traffic lights or some other reason, the general noise level within the
car drops, but the radio remains much too 1oud for comfort.

This can distract the driver’s attention and so it was mainly for
safety reasons that a research team at the Ford Research and
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Engineering Centre at Dunton (Essex) looked- at the problem.
Although research into automatic volume control has been going on
within the electronics and motor industries since the 1930s, Ford is
believed to be the first to have produced a practicable solution.

The secret lies in a tiny transmitter linked to the car’s
speedometer. It sends a signal to a small printed circuit module in
the car radio, which adjusts the radio volume up or down according
to road speed. So the volume is set at a comfortable listening level at
the start of the journey and it stays that way — whether at 10 mph
through towns, or 70 along a motorway.

“The effect is quite remarkable,” says Ford researcher Brian Pope.
“We ran tests with two radios in the same car, one costing $50 and
the other $175. The cheap radio had our volume control device
fitted and generally gave the impression of being the better quality
receiver of the two.

Mr Pope said that development work is continuing before the
device is considered for production. He did not think it would add
significantly to the cost of a car radio if production proves feasible.

AUDIO-VISUAL SHOWS MADE EASY

', 7 ; K B
y

A new device called the “Pulsync” has now been released by
Convoy International Pty. Ltd.

The Pulsync may be connected to any type of stereo tape-recorder
or tape-deck to synchronize the sound with a slide projector — as
long as the projector has a remotely controlled magazine system.

The Pulsync has been developed for use in universities and schools,
and the latest model is suitable for not only educational use but also
use in the home to enable professional quality sound slide shows to
be produced.

The unit is mains operated (240V ACS50 cycles). It is only
necessary to connect the Pulsync to an existing stereo tape-recorder
or Hi-Fi system or stereo cassette-recorder and to press the
synchroniser button every time a slide change is desired. As the
button is pressed, a pulse is recorded on the second track of the
recorder and the projector changes to the next slide, meanwhile the
voice and music commentary is recorded on the first track. On
replay, voice and music is heard whilst the slide projector changes
automatically, and exactly where the button for the slide change
was pressed. There are no buzzes or pips heard on the sound track.
Tapes and cassettes can be used on both sides.

"

The Pulsync comes complete with connector cords for coupling to
stereo recorders and Hi-Fi systems. The cost complete with
instructions is $73 including sales tax. Further details from: Convoy
International Pty. Ltd., 1 Maclean Street, Woolloomooloo, Sydney.

...the World's ONLY Gassette
TESTED & APPROVED by
Associated Testing Laboratories Inc.

EANTDK S8

Only TDK backs up its advertising claims of
superiority in acoustical performance, mechanical
construction and reliability,
with the results of vigorous
tests on random production
samples by U.S.A.'s leading
independent testing
laboratory, Associated Testing
Laboratories Inc. ATL’s mark
of approval is not easily won,
and is only issued to products
which comply in all respects on a continuous basis
with their strict quality standards.

QUALITY
APPROVED

ASSOCIATED TESTENG LABORATORES weC

TDK Characteristics Tested

Frequency response characteristics
Signal-to-noise ratio
Maximum Dutput Level (MOL)
Uniformity
No oxide shedding or head wear
Freedom from jamming, fouling and stopping
7 Durability and reliability of internal
cassette mechanism
8  Uniformity and precision of cassette housing
9  Resistance to heat and vibration
10 Resistance to physical damage or dropping

SV H WM —

Associated Testing Laboratories Inc. tested TDK Super
Dynamic (SD) Cassettes for the ten characteristics — above,
for compliance with TDK's published standards and
advertised specifications (Regarded as the highest possible).

Ask for TDK, ATL approved
cassettes with confidence.

TDK SD CASSETTES

Available in C-60, C-90 and C-120
sizes. Also the remarkable value TDK
Low-Noise Cassettes. C-30 from about
$1.49 and C60-C90. Also TDK SD and
Low-Noise in Reels.

Australian Agents:
CONVOY IMPORTS
[ Cnr. Plunkett and Maclean Sts., Woolloomooloo, Sydney, NSW 2011.
Telephone: (02) 357-2444.
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NEW MARANTZ CONSOLE AMPLIFIER INTRODUCED

Manufacture — Sales — Service
392 Centre Rd. Bentleigh, Vic., 3204 Phone 97-4832 A.H. 97-5539h

The Model 1120 Stereo
Console Amplifier has been added to the new line of components by
the Marantz Company, subsidiary of Superscope, Inc., announced
Fred C. Tushinsky, Vice President and Director of Marketing.

The Model 1120 offers total full range RMS power 120 Watts (60
Watts per channel) with less than 0.2% total harmonic distortion.
High and low noise filters operate at 9kHz and 5O0Hz respectively
with 12dB per octave slopes.

Rear panel Preamp Outputs and Power Amp Inputs permit
separate operation of the Model 1120 amp and preamp sections for
convenient hookup of accessory equalizer devices.

The Model 1120’s full complement of features and controls
include: Slide Type Tone Controls; switching for headphones and
two stereo speaker pairs; Tape Monitoring for two 3-head tape
decks; Headphone Jacks; separate microphone inputs for both
channels; plus rear panel inputs and outputs for virtually any
companion unit.

The Model 1120 Stereo Console Amplifier is priced at A$649.00,
and can be rack mounted with the optional RA-1 Rack Adaptor. A

WC-1 walnut cabinet is also available.
DECORATIVE LAMP AVAILABLE EX STOCK The Marantaz Company is a subsidiary of Superscope, Inc., the

$27.95.  Special  Attention to Mail  Orders. sole distributor in the United States for SONY tape recorders and
magnetic tape, and manufacturers and distributors of Marantz and
Superscope high fidelity stereo components.

AUDIO TRADE
MAGAZINE

FM FOR AUSTRALIA Wopasine

Trade

)

TRADE ENQUIRIES WELCOME

OP1030 10 mil mono-fiber 180 feet $ 2.99 . i . .

o:'“o ;o m:., mo"o_::,., 360 :“, s 5%7 A new magazine specifically intended for the Australian and New
OP2008 om mono-fiber 48 feet $ 279 Zealand audio trade has been launched by Modern Magazines
0P2016 20 mil no-fiber 96 feet 5.4 : . : g g
ops0%3 30mil monofiber 18 feet $ 3% publishers of Electronics Today International.

OP3006 30 mil mono-fiber 36 feet $ 5.75 azi ¢ isi i
I SO LE A e 2 The new magazine called ‘AUDIO TRADER. is intended to bridge
OP4506 45 mil  mono-fiber 36 feet s 8.27 }he commuaications gap between the audio manufacturer and
OP7076 .087 mil I_’ig’r(\tg:n_;ae 6 feet $ 2.75 importer and their retailers. One of the magazines functions will be
OP7193  .120mil  light guide 3 feet $ 2.75 to provide a medium of instruction and assistance to salesmen of
OP7196  .120mil  Tight auia feet -audio equipment.

19 120 m ignt quide 6 fee $ 4.67. The first issue, to be produced early in the new year, will include
OoP7373  .152 mil gsh’: 9g'igle 3 feet $ 3.35 Australiaq and overseas news, trade views on current topics, new
OP7376  .152mil  light guide 6 feet $ 5.87 products information, technical articles and features directed to the

37x.017 shop-floor, marketing and sales oriented columns and a variety of
geei  Zlewnatisubrawanesvat 3 1 other salint rade information.
8:.030 ‘E\y:‘let‘Assortment $ .95 AUDIO TRADER will have a controlled circulation — being sent
op:gzg F&:‘g;;g%:’::;.wmpw"d z 2:3; free to all Australian audio dealers. Collyn Rivers is Editorial
OP8070 Fiber Optic starter kit $10.63 Director, Wendy Roy is Editor, and Howard Jenkins is Advertising

Now available 20 mil fiber in any length. Manager.

MANY OTHER TYPES IN STOCK AND AD- For further information contact Wendy Roy, Audio Trader, 21-23
DITIONAL LINES ARRIVING CONSTANTLY. Bathurst St., Sydney. 2000.

SOLE AUSTRALIAN AGENT
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Helipot offers new covered cermet trimming
potentiometers for low-budget projects

No longer is there much reason for using cheap wirewound
or carbon trimming potentiometers — not when the new
Helipot Series 91 Cermet Trimmers are available off-the-
shelf for only a small amount more.

These single-turn, 9.6 mm (3% inch) covered trimmers
are available in ten different mounting styles and 19
standard resistance values from 10 ohms to 2 megohms.

Beckman®

Covered construction helps protect against moisture, corro-
sive atmospheres, dust, oil and other contamination, thus
giving you long, dependable performance.

Send now for complete data on these low-priced Series 91
cermet trimmers . . . the finest of their class. They're made
for projects where your budget may be restricted but you
can’t compromise on performance.

For further information on these new trimming potentio-
meters from Helipot, contact:

@b WARBURTON FRANKI

® ADELAIDE 56-7333 @ BRISBANE 52-7255
@ MELBOURNE 69-0151 @ PERTH 61-8688

® HOBART 23-1841
@ SYDNEY 648-1711

WF2.0372
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BUY STATE OF THE ART SOLID
STATE COMPONENTS -
Direct from the United States!

All listed prices are in Australian dollars,

International Postal Money Orders (please send PO receipt with order for immediate

shipment). Banque Chasiers check (preferably in US funds} and reted company cheques (with foreign exchange stamp approval affixed)
will be accepted. Due to recent Australian government restrictions we are not able to clear personal checks. .. All goods are new
unused surplus and are fully guaranteed. Orders will be shipped within two workdays of receipt of same. All customs forms will be
attached. Minimum order amount is $5.00, do not add postage — we pay postage. Surface mail for orders under $10.00 and Air Mail

for orders over this amount.

DATA SHEETS -ARE PROVIDED FOR EACH ITEM PURCHASED

DIGITAL INTEGRATED CIRCUITS
(dual in line package)

Signetic TTL (5 volt operation)
8440 Dual 2/2 and or invert gate .. $0.40
8455 Dual 4 input buffer ... 0.40

8480 Quad 2 input NAND gate ... 0.40
8H16 Dual 4 input NAND (higl

speed) .. reversresers e 0.40
8H70  Triple 3 D (HS) 0.40
8H80 uad 2 input NAND (HS) 0.40
8H90 ex inverter (HS) .. 0.40
8H21 Dual JK flip flop (H .. 125
8290 Decade counter (HS 60 MC).. 3.50
8292 Decade counter (low power) 1.40
8251 BCD to decimal decoder 1.75
7480 Gated full adder .. 0.80
7413 Dual 4 input NAN

triggers 1.75
74181  Arithmeti 5.00
8260 Arithmetic logic unit 3.50
8261 Fast carry for above . 1.40

Send for free brochure listing hundreds of
bargains.

Signetic DTL (5 voit operation) dual in line

SP629 Flip flop

SP659 Dual 4 input buffer . 0.35
SP670 Triple 3 input NAND gate 0.35
SP680 uad 2 input NAND gate 0.35
SP690 ex inverter 0.35

. n A
Signetic “Utilegic”

This family of logic offers medium speed
combined with a greater noise margin than
is available from either DTL or L logic.
Power requirements are the same as L/
DTL (single 5 volt supply).

“Utilegic” dual in line package

LU300 Dual 3 input expander ... $0.35
LU301 vad 2 input diode expander 0.35
LU305 input NAND . . 0.35
LU306 Dual 3 input NAND - b

LU314 7 input NOR ... 0.35
LU317 Dual 4 input expandable NOR 0.35

LU333 Dual 3 input expandable OR.. 0.35
LU334 R%aNI 4 input expandable

D
LU356 Dual 4 input expandable
driver .. 0.35
LU370 Triple 3 input NOR .. 0.
Triple 3 input NAND
LU387 Quad 2 input NAND

LINEAR INTEGRATED CIRCUITS

Fairchild and Signetic devices (no choice).
Some of this line is not marked but it is
fully tested and sold on a money-back guar-
antee. State first choice on package (T10-5.
8-pin dual in line, or 14-pin DIP—we will
not ship flat packs).

NES526 High speed comparator ........ $
NES65 Phase lock loop ... .
NES66 Function generator ..
NES567 Tone decoder ...
709 Popular operational amplifier
5558 Dual 741 op amp (compen-

(=13 1300

sated)
Dual 741 op amp

et Odedefaie
Sk shibo

owm

Babylon Electronics Inc.

LED DISPLAY

The MANI is a seven segment diffused planar
GaAsP light emitting diode array. it is
mounted on a dual in line 14-pin substrate
and then encapsulated in clear epoxy fot
protection. It is capable of displaying all
digits and nine distinct letters.
FEATURES:

High brightness, typically
350ft-L @ 20ma.

Single plane, wide angle

% viewing, 150°.

] Uncbstructed emitting sur-
| 3 face.
Standard 14-pin dual in line
package.
Long operating life, solid
state.
Operates with IC voltage re-
quirements.

ONLY $4.25

“UTILOGIC" SPECIAL
Ten (10) pieces of LU321 dual JK flip
flops and four pages of application in-
formation describing ripple counters (3 to
10) and divide by 12 up/down binary and
decade counters, shift registers and self-
correcting ring counters.

Complete package only $4.00

LINEAR SPECIAL

Ten (10) 741 fully compensated opera-
tional amplifiers with data sheet and
two (2) pages of application notes cover-
ing the basic circuits for op-amps.
EACH $0.65 PACKAGE $6.00
Please specify first and second choice of:
TO-5, 8-pin MIN! DIP, 14-pin DIP.

LM309K—5 volt regulator

o\ This TO-3 device is a complete
L.\ regulator on a chip, The 309 is
virtually blowout proof, it is
| designed to shut itself off with
o' overload of current drain or

over temperature operation.
input voltage (DC) can range from 10 to
30 volts and the output will be five volts
(tolerance is worst case TTL requirement)
at current of up to one ampere.

EACH $2.50
FIVE for $10.00

2

LSI—CALCULATOR ON A CHIP

This 40 pin DIP device contains a com-
glete 12 (twelve) digit calculator, Add,
ubtract, Multiply, and Divide. Outputs
are multiplexed 7 segment MOS levels.
Input is BCD MOS levels. External clock
i1s required. Complete data is provided
with chip (includes schematic for a com-

plete calculator).
Complete with data, $14.95

Data
only

A BED

$1.00

COUNTER DISPLAY KIT—CD-2

This kit provides a highly sophisticated
display section module for clocks, counter
or other numerical display needs.

The RCA DR-2010 Numitron display tube
supplied with this kit is an incandescent
seven segment display tube. The .6” high
number can be read at a distance of thirty
feet. RCA specs. provide a minimum life
for this tube of 100,000 hours (about 11
years of normal use),

A 7490 decade counter IC is used to give
typical count rates of up to thirty MHz. A
7475 is used to store the BCD information
during the counting period to ensure a non-
blinking display. Stored BCD data from the
7475 is decoded using a 7447 seven seg-
ment decoder driver. The 7447 accomplishes
blanking of leading edge zeroes, and has a
lamp test input which causes all seven seg-
ments of the display tube to light.

Kit includes a two sided (with plated
through holes) fibreglass printed circuit
board, three IC's, DR-2010 (with decimal
point) display tube, and enough Molex socket
pins for the IC's.

Circuit board is .8” wide and 4}” long. A
single 5 volt wer source powers both the
IC's and the display tube.

CD-2 kit complete only $10.95 /(?
Assembled and tested .. $13.00 ~
Board only $2.50

oy

RCA DR2010 Numitron digi-
tal display tube. This In-
candescent five volt seven
se’;ment device provides a
.6” high numeral which can
be seen at a distance of 30
feet. The tube has a stand-
ard nine pin base (solder-
able) and a left-hand deci-
mal point. Each $5.00

SPECIAL 5 for $20

UNIVERSAL COUNTER DISPLAY KIT CD-3

This kit is similar to the CD-2 except for the

following:

a. Does not include the 7475 quad latch
storage feature.

b. Board is the same width but is 1” shorter.

c. Five additional passive components are
provided, which permit the user to pro-
gram the count to any number from two
to ten. Two kits may be interconnected
to count to any number 2.99, three kits
2-999, etc.

d. Complete instructions are provided to
pre-set the modulus for your application.

CD-3 board cénly
IC's 7490, 7447

2]
Y T 2.75
(AT e 4 RCAbeDRZOIg
tu .00
Complete kit includes all of the above plus
5 programming parts, instructions and Molex
pins for IC's. Only $9.25

256 BIT BI-POLAR FIELD PROGRAMMABLE
READ ONLY MEMORY

This Signetic No. 8223 IC operates at 5
volts and contains 32 x 8 bit wide ROM
which can be field programmed.

. Each $10.00

We can provide these devices programmed
to vour specifications @ $5.00 for the first
one and $2.00 each additional one. Please
allow one week for programmed units.

Post Office Box J, Carmichael, California. 95 608 U.S.A.



COMPONENT NEWS

FIRST MECL 10,000 MEMORY

A 64-bit fully address-decoded memory,
which boasts almost 150 equivalent gates on
its chip, has just become the first memory
introduced in Motorola’s MECL 10,000 high
speed logic family.

The 64-bit Random Access Memory
(RAM) is organized in a 16-word by a 4-bit
format. Stored-data  access  time
(address-to-output) is 10 ns typical.
Read/write cycle time is typically 17.5 ns.
Power consumption is only 600 mW per
package, typical.

Numbered the MC10145, the new high
speed RAM is packaged in a black ceramic
dual-in-line case. Operation is guaranteed by
Motorola to be within specifications over
the broad commercial temperature range of
from -30°C to +85°C. Availability is
off-the-shelf.

The new memory is offered for central
processor and minicomputer applications
where a relatively small amount of data
must be stored temporarily and retrieved

rapidly. Wire-ORing and a chip-enable
feature permit interconnection of multiple
packages to produce larger memories: e.g.
four packages, to yield a 32-word by 8-bit
register file, scratch pad, cache, or buffer
memory.

High Speed MECL processing and
geometries, together with Motorola’s
proprietary  double-layer = metallization
method, are used to produce the MECL
10,000 RAM.

Outputs of the MC10145 may be bussed,
and are designed to drive as low as 5052

While the new RAM is the most complex
MECL 10,000 logic circuit introduced to
date, other memories will be available: a
64-by-1 RAM; a 256-bit RAM; a 1024-bit
PROM and RAM, etc. These additional
memories are planned for introduction in
various quarters of 1973.

Further  details from: Motorola
Semiconductor Products, Suite 204, Regent
House, 3743 Alexander Street, Crows Nest,
NSW 2065.

SCHOTTKY DIODES FOR
HIGH-VOLUME APPLICATIONS

Applications for which large numbers of
high frequency diodes are required, will
benefit from a new, inexpensive, beam-lead
diode  from Hewlett-Packard.  The
Hewlett-Packard Model 5082-2837 is the
beam-lead equivalent of HP’s popular
5082-2800 Schottky Diode. It features fast
switching, high breakdown voltage and low
turn-on voltage. Price is 99cents for small
quantities, with significantly lower prices
for large volumes.

The HP 5082-2837 has expitaxial, planar
passivated construction making it
mechanically rugged. Its leads are coplanar,

gold-plated, and are 4 mils wide by 1/2 mil
thick for easy mounting. Breakdown voltage
is 70 volts, reverse leakage current is 200
nanoamperes, capacitance is 2 picofarads
and its effective minority carrier lifetime is
100 picoseconds maximum.

High-level detection, switching, gating,
logarithmic or analog-to-digital converting,
sampling or wave shaping, are among
applications for the 5082-2837. At UHF
frequencies, it is claimed to have 95%
rectification efficiency, and its low loss and
high peak-inverse-voltage make it useful in
mixer and modulator applications requiring
large dynamic ranges.  Portable
communications sets, in which small size is a
paramount consideration, are among its
many applications. .

Further details from: Hewlett Packard
Australia Pty Ltd, 22-26 Weir St., Glen Iris,
Voc. 3146.

R.T.B. ESCAPEMENT TIME
DELAY RELAY

A very neat and effective “Two C/O
Escapement Time Delay Relay’ made by
the Rethor Company of Switzerland is
available from Relays Pty Ltd and Relays
Pty Ltd agents.

The escapement time delay relay, known
as the R.T.B., is plug in and available for ac
or dc operation, and as delay operate, or
delay release.

The contacts are capable of switching 4
amp at 240 volt ac or 1 amp at 60 volt dc.

The time range is adjustable between 12
sec. and 120 sec. with a claimed * 2% (full
scale) repeatability.

The R.T.B. units are $3mm wide x 70mm
high and are fitted with an octal socket
front connection type base.
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jaycar

PTY.LTD.

ELECTRONIC COMPONENTS
P.0. Box K39, HAYMARKET,
N.S.W., AUSTRALIA 2000.

RETAIL SALES DIVISION OF
JOHN CARR & COMPANY PTY. LTD.
405 Sussex Street, Sydney. N.S.W.
Telephone: 211-5077

FOUR POPULAR
NEW PROJECT KITS
FOR THE HOME
CONSTRUCTOR

PLAYMASTER 136 STEREO
AMPLIFIER

(As featured in E.A, Dec '72)

FEATURES o 13 watts R.M.S. per
channel @ Frequency Response 20hz
to 120kHz o qualisation for
magnetic pick-up e Inbuilt simulated
Quad., facllities.

Kit of parts excluding Fairchild Speclal
Offer Transistors.

ONLY $55.00 plus $1.50 p.p.

PLAYMASTER 138 A.M.
BROADCAST TUNER

(As featured in E.A, Dec '72)

FEATURES e Wide band width or
high sensitivity swltchin
alternatives @ Signal strength an
Tuning Meter. e Whistle Filter.
Complete kit of parts

ONLY $62.00 plus $1.50 p.p.

f

E.T.l. 413 100 WATT
GUITAR AMPLIFIER

(as featured in Electronics Today Dec ’'72)

FEATURES e Robust and compact e
Frequency response 20Hz to 150kHz %
3dB8 e Total distortion .5% at 80
watts,

Complete kit of parts

ONLY $65.00 plus $2.00 p.p.

E.T.l. 503 ELECTRONIC
THIEF-TRAP

(As featured in E.T.). May, June *71)

FEATURES e Both open and closed
circuits @ 30 second siient entry and
exit delay e Fire warning facliity e
Battery operation eUltra retiable and
maintenance free

Complete kit of parts

ONLY $23.00 plus $1.00 p.p.

(does not include batteries).

ACCESSORIES

Mini-Sonalert — $8.50; O.R.D. 151
Mag Reed Switch — $1,00; O.R.D. 151
with mounting case — $2.00; FM 448
Magnet — 50 cents; FM 448 Magnet
with mounting case — $2.00. (Please
add 20c p.p.)
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HIGH THRESHOLD LOGIC

High Speed Printers . . .
suters for factories . . .
(logic . . . It’'s MHTL, a togic
ns and ground support equipment

1te reliably . . .

ustrial Equi ! Mills .
Speed Prin br Control Gear .
s for factori itters, fluorescen

C... It's MHTL, alogic compatible with C

d ground support equipment

High Threshold Logic (HTL) is a solution
to many of the problems encountered when
using solid-state logic circuits in electrically
noisy environments.

Motorola’s MHTL series has five times the
resistance of classical logics (e.g. TTL) to
false switching caused by spurious electrical
impulses.

The MHTL Series has just begun a new
period of expansion, stimulated by the
rapidly increasing use of logic in demanding

applications machine tool and process
controllers, computer peripherals,
appliances, measuring and dispensing

equipment, and so on.

Just introduced are four new MHTL
devices. They are: the MC686, a 4-bit shift
register (first shift register offered in MHTL
Series); the MC684, a decade counter, and
the MC685 binary counter (first two
counters in the Series); and the MC688, a
dual J-K flip-flop in a 16-pin package.

Each of the four new high threshold logic
devices is available in a black plastic dual
in-line package (“‘P” suffix to part number),
or in a black ceramic dual in-line package
(“L” suffix).

Control Gear .

e with CMOS

Noise on your po

. Appliances . . . Electro-mechan

orescent lights, and induction heaters.. . .

Offering a promise for

. . Noise on your j g supply or ground I

Compatit tors and rel

Appliances . . . Electro-mecha

duction heaters .
ring a promise fo

supply or ground

The standard operating temperature range
for the MHTL devices is -30°C to +75°C.

However, MHTL ceramic dual in-line devices
are available for operation from -55°C to
+125°C, andfor with high-reliability
processing, on special order.

All Motorola MHTL devices operate on a
+15 volt power supply. Switching threshold
voltage is typically +7.5 volts, while dc noise
margin is typically 6 volts,

With -15 volt operation, MHTL circuits are
easy to interface to both discrete
components and the relatively new CMOS
logic (Motorola designation, *“McMOS”).
Complex CMOS circuits, in combination
with MHTL designs, offer the system
designer noise-immune medium and large
scale circuitry to simplify large systems.

Other MHTL devices planned for
introduction in the near future include
multi-segment display decoders, inverters,
line drivers and line receivers.

Further information from: Motorola
Semiconductor Products, Suite 204, Regent

House, 3743 Alexander Street, Crows Nest,
NSW 2065.

COMPACT HEAT DISSIPATOR FOR T0-3 PAIRS

Pairs of TO-3 semiconductor devices are
claimed to be operable at twice the power
with no increase in the case temperature rise
by using a new heat dissipator developed by

International Electronic Research
Corporation.
The new dissipator, designated

UP10-TO3-2U, requires little more height
and board space than the TO-3's themselves.

The new dissipator (just 3-3/8” x
1-13/32” by 7/16"") was designed for use on
printed circuit boards. lts size is ideal for 3%
X 4 x 5 p-c boards which are widely used in
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plug-in power supplies for high density
computer applications.

In tests employing TO-3 power transistors,
the semiconductors were operated at 23
watts power dissipation in still air with a
case temperature rise above ambient of
120°C.

The same two TO-3's without the
dissipator could be operated at only 10
watts before case rise of 120°C was reached.

The new dissipator, which features a finger
design that enhances efficiency in forced air
environments by creating turbulence,
maintains the TO-3’s 120°C case rise, while
the devices are operated at a full 36 watts in
200-foot-per-minute moving air.

In addition, the new dissipator provides
excellent thermal matching for the
semiconductor devices.

Further details from: McMurdo (Australia)
Pty. Limited, 17-21 Carinish Road, Clayton,
Vic. 3168.

ADHESIVE BACKED MOUNT
WIRING TIES

Panduit Corporation, Tinley Park, lllinois,
announces a new Adhesive Backed Mount
for securing wiring harnesses to virtually any
smooth surface for light duty applications.

The new ABMS-A Mount has a pressure
sensitive adhesive backing with a peel-off
paper cover. The inclusion of a countersunk
hole permits the mount to be used with a
#6 flat-head screw or a 1/8" flat-head rivet.
The result is one-hole mount which will not

rotate.
The adhesive backed mount is used in
conjunction with any miniature,

intermediate or standard Panduit cable tie
to provide a neat, secure harness. It can be
mounted to virtually any clean, dry, smooth
surface and is designed to support
one-quarter pound maximum weight when
used without a screw or rivet.

Color is natural nylon and the mount
measures 1-1/8 inches square. Delivery is
from stock in ackages of 100 and 500.

Further details from: R. H. Cunningham
Pty. Ltd., 493-499 Victoria Street, West
Melbourne.

British Institute of Careers will
switch you onto a great career.

Maybe you've always leaned towards a career in
electronics. You know the rewards are high.
But you've never known how to go about it-where to get
the specialised knowledge and expert qualifications
necessary? British Institute of Careers can show you
the way. Our Home Study Courses can give you the sort
of skills that are so much in demand these days—
in electronics or dozens of other fields. If you're
willing to spend a few hours of your leisure time,
in return for a successful, highly paid future,
British Institute can help you. Why not send the
coupon now for more details of our courses.
There's no obligation and no representative will call
on you. Send the coupon. It could be your first

step towards a brighter future.

In association with British Institute of Engineering Technology.

Australia ~ College House, 113 Pacific Highway, North Sydney, NSW 2060.
New Zealand ~ 56 New North Road, Auckland. C3.

Tick the courses you are interested in and post this coupon TODAY.

Electronics, Radio & TV [Personnel

Ointroductory Management
Electronics O Advanced

O Introductory Radio Management

ORadio Operation Production

ORadio & Management
Electronics DO Production Eng’g

ORadio Servicing, O Advanced Prod.
Maintenance & Eng'gM
O Works Management

Repairs .
OElectronic & Radio O Foremanship

Engineering DQuantity Surveying
OPrinciples of [ Materials Handling
Electronics Marketing
OComputer Electronics [ Marketing
CiTelevision Servicing [ Marketing
OColour TV Receiver Management
Servicing Sales Management
OTransistors iscellaneous
Communications Tech'l
OBroadcast Operators  jNatural & Synth.
Certificate Rubber
JAmateur Operators OPetroleum
Certificate Technology
OAircraft Efectronics OPlastics
OTelecommunication General Education
Technicians 0O Uni. of London
OTelephony G.C.E.
Management [ English Language
Techniques O Mathematics
Olintroduction to O Improve Your English
Computer OGeneral Education
Programming D Foreign Languages
DOAutomatic Control Writing
DOElectronic Data CJFiction
Processing [Articles
[JNetwork Planning O Writing for
ONumerical Control Children
of Machine Tools O Reporting

OOperational Research

Name (please print)......
Address

Occupatlon ...........................

Practical Arts
OPractical
F;hotography

EMusnc Piano, Guitar

Mechanical

Engineering

ODiesel Englnes
Maint'ce

OGeneral Mech,

ng'g
|:|Advanced Mech.
Eng'g
DMgmtenance

ng'g
OBoiler insp. &
wol%eratxon
OWeldin
0En Frﬁeullurgy
[]Re rig. Serv. &

int.
Mlsccll Professional
OCouncil of Eng’g
Inst's (C.E.I.)
Examinations
OAust. tnst. of Travel
(A.1.T.) Exams,
DAust. Chamber of
Ship’g Examinations
Olnst. of Automotive
Mechanical Eng'rs
[OSoc’y of Engineers—
Civil—Mech.—
EIec.—(A.M.S.E.)

xams
02nd Class M.O.T.
(Mar

Electm:al Eng'g

[OGen. Electrical Eng’g
OElec. Instal. &Wmng
OAdvanced Elec. Eng'g

British Institute of Careers Dept. 25-22-3

Australia—College House, 113 Pacific Highway, North Sydney, NSW 2060.
New Zealand—56 New North Road, Auckland. C3.

Please send me the appropriate Career-book without obligation.

.Postcode. ...

Automobile
OGen. Automobile Eng g
gPractical Motor Eng'g
O Serv. Station
Manage't
Aeronautical
OGeneral Aero Eng’g
OAirframes
DAircraft Engines—
Piston—Turb.—Jet
Civil & Constructional
Engineering
urve lng & Levelling
Civil Eng’g
Civil & Munic:p Eng'g
]Geolog:
OAir COndmoning
ORoad Eng'g &
OConstruct.
1Structural Eng’,
Bulldlng & Archi tecture
OGeneral Building
OJAir Conditionin
DArch, Drawing
Design
OArchitecture
[OBasic Architecture
OCarpentry & Joinery
Draughtmanship
Technlcal Drawing
DAdv'd
Draughtsmanshlp
OMechanical Eng’g
DeSIgn

Ele
Draughtsmanship

Many other

courses available.

| understand that all caraars advica is availabla on wrlllan or personal appllcallon and that no

raprasantative will call.
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EQUIPMENT NEWS

CLASSROOM COMPUTER SYSTEMS

Digital Equipment has added three more
members of its tamily of EduSystem
computer systems tor classroom use. The
EduSystem-5 is the lowest priced, using a
PDP-8/I° with 4k memory and an ASR-33
teleprinter. EduSystem-5 is a
super-calculator  with  immediate  mode
operation for calculations and table listings,
for use by novices using simple programs in
BASIC language.

EduSystem-15 includes a DECtape unit
with a storage capacity of 370,000 words,
with facilities for program storage on tape,
program chaining and character
manipulation.

EduSystem-25 is claimed to be the
lowest-cost BASIC time-sharing system with
on-line program and data storage available
anywhere. Based on a PDP-8/E with 12k
memory, the system can operate up to eight
terminals either locally, or linked by
telephone lines. EduSystem-25 also includes
a DECtape unit with automatic controller,
an ASR-33 teleprinter, a 30 character per
second DECwriter, and a VT05 CRT/TV
monitor system for classroom display.

Iacilities offered by EduSystem-25
include program and data file storage,
BASIC-E language, alphanumeric strings,
program chaining and a wide variety of
language extensions to Dartmouth standard
BASIC.

A single operator can also use FORTRAN,
assembler language and the utility programs
of OS/8, the operating system for the PDP-8
family of computers. The BASIC-E
time-sharing  system and  OS/8  use
compatible file structures, allowing data
entered while time-sharing to be processed

ren e &
eafn pa ke
LT

otk »
Ty

under 0OS/8. An cxpanded version of
EduSystem-25 using a new 3.2 million
character cartridge disk will be available in
March 1973.

The three new EduSystems include
software, textbooks, curriculum material
and classroom guides. The programs
supplied include courses in biology,
chemistry, earth sciences, physics, social
studies, mathematics and teacher assistance.
Further details from: Digital Equipment
Australia Pty. Ltd., 75 Alexander Street,
Crows Nest, NSW 2060.

ACID STRENGTH MONITOR

A new acid strength monitor is available’

which will measure concentrations of
various types of mineral acids in the
concentration range 65% to 99.5% to an
accuracy ot £0.20%.

This new instrument, known as the TX6, is
manufactured by Electronic Switchgear
(London) Limited and is available in
Australia from Kent Instruments (Australia)

Pty. Limited, both member companies of
the George Kent Group.

The instrument uses a specially designed
electrolytic conductivity cell to measure the
solution  concentration. The cell is
connected to the TX6 which generates a 4
to 20mA or 0 to 10mA isolated dc current
signal for transmission to remotely mounted
recorders, indicators, controllers or data
processing devices. The TX6 monitor, which
includes automatic compensation for
temperature changes in the solution, can be
calibrated for a variety of concentration
ranges. As standard, concentration ranges
selected for specific requirements in the
chemical industry are available, however,
other ranges can be supplied to special
order.

All essential components of the TX6 are
enclosed in a corrosion-resistant water-tight
case and the cell is enclosed in a rugged
metal body assembly. These features allow
these instruments to be installed under the
most arduous plant environment conditions.

Further details from: Kent Instruments
(Aust.) Pty. Limited, 70 Box Rd,,
Caringbah, NSW. :

PIPELINE METERS FOR
SMALL FLOWS

A compact pipeline tflow transmitter with
a range of from 4.5 litres to 145 litres an
hour has been developed by a British
company B. Rhodes & Son, to meet the
need of research and educational
institutions, and of manufacturers of
cquipment capable of precise dosing at small
tlows.

The miniature 2.5 in diameter device has
been designed for outstanding chemical
resistance. It incorporates a PTI'E rotor,
sapphire bearings and a stainless steel
housing and shaft, and operates on the
Pelton wheel principle with the velocity of
flow being measured by a jet impinging on a
wheel.

In operation, the liquid impinges on the
rotor, which has ceramic magnetic inserts at
the tips of two of its blades. At each
rotation, the inserts pass a coil which
provides pulses proportional to the flow
rate.

A translator converts the signal from the
pick-off coil to a pulse signal that may be
used to drive indicators or totalisators also
available from the manufacturer. The
output pulse rate is about two pulses per
cubic centimeter or 2000 pulses per litre,
converted to approximately 60 pulses/litre
by a reed switch. ’

An important advantage of the equipment
is that a pipeline need not be broken for
routine servicing as the body of the
transmitter can be left in place while the
coil is unscrewed and the inner transmitter
cartridge removed. The latter carries the
rotor and sapphire assembly together with
the transmitter jet.

For further details from: K.D.G.
Instruments Pty. Ltd.,, Unit 14, Valetta
Building, Campbell Street, Artarmon, NSW,
2064.



SMALL FREQUENCY COUNTER

A unit claimed by jis manufacturers to be
the world’s smallest 7 digit automatic
frequency counter, is manufactured in
Australia by N.E.T. Nucleonics Electronics
and Telecommunications Pty. Limited.

The dimensions of the instrument are:

Weight .................. 11.4cm (4%")
Height .................... 5.2cm (2%)
Depth ..........c....... 21.5cm (8%:™)
Weight .............. 1.6kg (3% pounds)

N.E.T. Pty. Limited, has released two
different models of these minjature
frequency counters for local and overseas
export markets. The company has already
received orders from Europe and Japan.

The specifications of the instruments are
as follows:

The Model NET-R-150 has a frequency
range from dc to 32 MHz and above.
Automatic display Hz, kHz and MHz with
five digit resolution.

The latest Model NET-C-220 measures
frequency from dc to 250 MHz with an
automatic decimal point positioning and
automatic display MHz in seven digit
readout.

All visual display is via LED’s. Both
models have automatic and manual selected
gate time of 1mSEC or 1SEC.

The Model NET-C-220 has an external
time base input and/or output, from which
a reference can be obtained, or a higher
accurate standard maybe fed in. The stand
clock frequency of both muodels, is two
parts 10°®: A higher accurate clock of three
parts 10°8 is optional. This instrument has
been designed mainly for outside service
work, but could be used in a laboratory or
for research work as well. Both models
operate on ac 240V *10% and also from
12V to 32V dc sources. The power
consumption is 12 watts.

Further details from: N.E.T. Pty. Ltd.,
The Boulevarde, Caringbah, NSW.

WIRE WRAPPING TOOLS

Bowthorpe Australia Pty. Ltd. have been
appointed sole Australian agents for the
range of wire wrapping tools manufactured
by the Standard Pneumatic Motor Company
of Reno, Nevada.

A complete product line of tools and
accessories is available including fully
qualified bits and sleeves for wire sizes down
to 32 AWG, and a new lightweight 230 volt
electric gun.

Further details from: Bowthorpe Australia
Pty. Ltd., 105 Cawarra Rd., Caringbah,
NSW.

PIPE LOCATOR

An casy-to-operate unit is now available
for use by tradesmen to locate pipes (copper
or steel) embedded in plaster or behind
plaster sheet in veneer construction.

The locator is similar to a transistor radio
in size, but has no controls. The action of
plugging in the earpiece switches on the unit
and a continuous note is heard. 1t is then
passed over the surface to be examined. The
proximity to a metal pipe causes a change in
pitch of the note heard in the earpiece.

The “Spion™ locator is inexpensive,
reliable, and uses standard transistor
batteries. It is claimed that it can pay for
itself in one use by preventing damage to
pipes.

Further details from: Technical &
Scientific Equipment Company Proprictary
Limited, GPO Box 241E, Melbourne 3001.

l

Why Improvise?

List Nos.: B.3, B.2, B.1
Three, Two and One 1035 Cell
respectively

There is a

BULGIN
Battery Holder

For ALL the Regular Size
BATTERIES

List No. B.lI
Range of three models accepting
one, two or three 1015 size cells.
Panel mounting with rear support
bracket.

List No. B.I
Further three panel
models accepting one, two or
three 1050 size cells.

mounting

BULGIN Products include:

o Fuse Holders

e Switches — Toggle, Micro, Key
operated & Semi-Rotary.

e Bezel Lampholders

e Plugs and Sockets

Available ex-stock from . . .
Wholesalers or Aust. Agents

RH Conningliam <935

VIC.: 493.499 Victoria St., West
Melbourne. Phone: 329-9633.
N.S.W.: Sydney. Phone: 929-8066.
W.A.: Perth. Phone: 49-4919.
QLD.: L. E. BOUGHEN & CO.,
Auchenflower. Phone: 70-8097.

TELEX: Melb. 31447, Sydney 21707
N D EE ED OB OY ED B S = . e

" BULGIN BATT. HOLDERS ET. 2/73
. Name '
.Address '

]
! '
! MAIL THIS COUPON TODAY ]
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MIRANDA HI-FI

turns the spotlight on
1 e L -0 A VA

Imperial Speaker

< Systems
Miranda Hi Fi presents the full range

of Marantz Imperial Bookshelf

Systems from the most respected

name in high fidelity.

These high efficiency speaker systems

- bring out the ultimate in sound

d reproduction . . . . even from amplifiers

with modest power output.

What's more, Marantz Imperial Speaker

Systems deliver clear, uncoloured

¢ sound — the kind demanded by recording
engineers, musicians and other audio

professionals. So, if you're the type who
judges a speaker by the company it keeps, you'll
really like the Marantz Imperials.

Lt Miranda Hi Fi show you the elegantly enclosed,
hanc-rubbed walnut cabinets with matching grilles,
tnes2 new Marantz speakers blend beautifully with
any interior. And compact bookshelf styling
allows you greater freedom of placement

in your home.

Illustrated is the Imperial 7,

a three-way bookshelf system with

12" Woofer, 3%’ Midrange, 1% Tweeter.
Power Rating: 30 watts continuous.
Dimensions: 25%"H x 14%""W x 11%2"D.
Nominal Impedance: 8 ochms.

Stand Optional.

* MIRANDA HI-FI

SHOP 67, TOP LEVEL, MIRAMDA FAIR, N.S.W. PHONE 525 6745

For complete technical information on Marantz Imperial Speaker Systems write to.
Auriema (A’Asia, Pty. Ltd., P.O. Box €04 Brookvale N.S.W. 2100. Tel. 939 1833.
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EQUIPMENT NEWS

COMPUTER ORIENTED ELECTROSTATIC PRINTER/PLOTTER

Houston Instruments have recently
relcased their new Model 57 Electrostatic
Printer/Plotter. This is a newly developed
plotter for computer-graphics, facsimile
recording, line printing, contouring and
drafting.

As a printer/plotter the Model 57 gives a
high quality raster plot interfaced with
computer or data link, the input being
either bit serial or bit parallel character
serial — plots being formed of discrete .005
inch square dots spaced at .010 inch
intervals.

When used as a non-impact line printer it
can be again interfaced with a computer or
data link. The 57 provides clear hard copy

alphanumerics across the 10.24 inch paper
at speeds of anything between 0 and 733
lines per minute for up to 102 characters
per line.

Houston’s Model 57 can give you not only
these two valuable operations, but can also
be used to achieve hard copy direct from
CRT video inputs,

The unit is desk mounted and is extremely
simple to operate and load, quiet and clean,
no fixing is required for permanent records
and the print is smudge proof and
immediately usable.

IFurther information from: DC
Datagraphix, DC Industries Pty. Ltd., 32
Smith Street, Collingwood, Vic, 3066.

DIGITAL PANEL METERS

Schulumberger/Weston's  model 1295
Digital Panel Meter offers a resolution of 1
part in 2000 with a claimed accuracy of
0.1% of reading X1 digit.

Range, readout slope, and zero offset may
be changed internally via resistor and link
changes thus offering increased applications.

The instrument is well suited to industrial
environments and in fact conforms to the
requirements of ASAC 39 1 spec for analog
type panel meters with operating
temperatures of 60°C.

Dual slope integration is used. The LED
display may be mounted remotely from the
instrument, with  either fixed or
programmed decimal points.
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SEE
MARANTZ PROFESSIONAL
QUALITY AMPLIFIERS
AND
IMPERIAL BOOKSHELF
SPEAKER SYSTEMS
AT SELECTED HI-FI
SPECIALISTS
THROUGHOUT
AUSTRALIA.

N.S.W.

AUDIO WORLD, Wollongong -
29-5110.

AUTEL SOUND
Gladesville - 89-0663,
CONVOY INTERNATIONAL,
Woolloomooloo — 357-2444,
INSTROL HI FI, Sydney — 29-4258.
MIRANDA HI FI, Miranda Fair
525-6745,

NEWCASTLE HI FI, Newcastle
2-2400.

TAREE PHOTOGRAPHICS, Taree.

SYSTEMS,

A.C.T.

HOMECRAFTS, Canberra — 47-9624.
PACIFIC STEREO, Manuka — 95.0695.

QLD.

BRISBANE AGENCIES, Fortitude
Valley — 21-9139,

HARVEY'S CAMERA & SOUND
CENTRE, Surfers Paradise — 31.6928,
REG MILLS STEREO, Buranda
91-1089,

TEL AIR ELECTRONICS, Brishane —
21.7272,

TAS.

BEL CANTO WHOLESALE PTY.
LTD. Hobart — 34.2008,

S.AUST.

SOUND SPECTRUM, Adelaide
21-2181,

W.AUST.

LESLIE LEONARD, Perth — 22.3243,

N.T.
PFITZNERS MUSIC HOUSE, Darwin
3801

VIC.
ALLANS
63-0451
G. W. WILLIAMS, Dandenong
792-2843.
KEITH

MUSIC, Melbourne

ABERNETHY
Melbourne — 663.1615,
MY ERS MELBOURNE LTD.,
Melbourne — 66-1111,

RANDALL CORRIE PTY. LTD.,
Clayton — 544.1201,

SOUTHERN SOUND, Melbourne —
67-7869.

SOUTHERN SOUND, Moorabbin —
97.7245.

STEREO,
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ORTHOFIDELITY

—the correct sound

For more than 50 years AWA has been supplying
high-quality sound reproducing equipment for your
enjoyment. Now we give you the correct sound t1at
is clear and crisp without the usual additions or
subtractions commonly called distortion. This is
one of the reasons why AWA is acknowledged a
leader in the field and our audio systems are some
of the world’s finest.

Noted for the “quietness’ of their operation, very
low distortion, and smooth level
variation, they provide listening
entertainment at its best. Why not
contact our Engineering Products -
Division for information on the range v L.
of “‘quiet sound’ audio equipment. p* 0

AWA ...leaders in audio
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EQUIPMENT NEWS

DATA TAPE PUNCH FOR ON-THE-SPOT DATA COLLECTION

Designed for off-line date logging, a new,
versatile data tape punch, Hewlett-Packard
Model 3489A, with a wide range of
formatting flexibility can be connected to
measuring instruments that have TTL level,
BCD coded outputs, Data entered on the
punched tape is then fed directly into a
computer or calculator for analysis.

Two new features built into the Model
3489A are line numbering and sampling
control. A data counter built into the Model
3489A adds a 4-digit number to each data
line when enabled by a front-panel switch.

Unattended operation is possible using the
built-in interval timer. Sampling rate is
controlled by the data punch rather than
the measuring instrument. The data punch
can be set to sample a measurement at
intervals from 1 to 99 seconds or minutes.

The Model 3489A accepts up to 8 BCD
digits of measurement data plus 1 BCD digit
for range, | BCD digit for function, and 1
bit for polarity and overioad. Punched data
format and character codes can be
programmed on a pin board. Some of the
codes that can be programmed are:

8-bit EBCDIC for IBM 3_60/370
computers.
7-bit  ASCII/ISO for minicomputer,

calculator and data transmission.

6-bit Standard BCD for IBM 1401/10
computers.

S-bit CCITT No. 2 for telex and
computers.

Data tapes punched by the Model 3489A
can be fed directly into the appropriate
computer, calculator or telex system.

Punching speed of the Model 3489A is 70
characters per second. Any code up to 8 bits
can be programmed, along with special
format characters. Tape is on a 1000 foot
(300 metre) standard reel.

Up to 8-bit parallel characters from an
external source, such as a computer, can be
punched directly using an optional Bypass
Card. A Time Input Card, another option,
accepts up to 6 BCD digits of time
information to be punched on the tape.

Further details from: Hewlett-Packard
Australia Pty. Ltd., 22-26 Weir Street, Glen
Iris, Vic. 3146.

[OE DEGEN
-8

NEW FOUR-CHANNEL
ANALOG RECORDER

Just released by Techni-Rite is a portable
four-channei analog recorder for
applications such as patient monitoring,
seismology, mineralogy, welding analysis,
and electronic gauging.

The TR-444 records inkiessly from dc to
100 Hz with true rectilinear presentation.

There are eight electrically selectable paper
speeds and right (or optional left hand)
markers in this portable unit. The use of
integrated circuitry has brought the weight
down to 49 lbs.

The chart paper, which comes on 280 ft.
rolls, has four SOmm wide channels, each
ruled with 50 lines.

The TR-444 offers a choice of plug-in
signal conditioners which include medium
gain plug-in with 10mV/div sensitivity
(£0.25 volts full scale); medium-high gain
1 mV/div (50mV full scale), with
differential input and 10 times full scale for
zero suppression; a plug-in module for
recording the output of a strain gauge or
transducer; and a high gain system with
50/uV  per division and 10 times
full-scale-zero suppression.

Further information from: DC Electronics
Pty. Ltd., 32 Smith Street, Collingwood,
Vic. 3066.

&\ BATTERY SAVER

N REGULATED
BATTERY ELIMINATOR

Multi Voltage 4.5, 6, 7.5, 9 V

WPUT 2e0v s O™ L L""..
APP Mo V/RS/PSie A
DO NOT EARTH DOUBLE WSULATE ,E»;-,_. ¢
g e

TYPE PS164

® Unlimited operation of Battery-operated.
Transistor Equipment from 240 Volt
AC Mains at negligible power cost.

® Output regulated to prevent speed
variation in Tape Recorders motors.
Constant Voltage to radios, etc., gives
more undistorted power at high vol-
ume.

® Approved by Electric Supply Authori-
ties.

@ Double Insulated for extra safety.

® Ideal for 4.5, 6, 7.5, or 9V Transistor
Radios, Tape Recorders, Small Tran-
sistorised Amplifiers and Test Equip-
ment, etc.

® Filtered to ensure hum-free operation.

® Outpul selected by rotary switch, re-
cessed to prevent accidental alteration

Technical Specifications:

input 220/240V 50Hz.

Output 4.5, 6, 7.5 or 9V DC Regulated,
Maximum Current 0.3 Amps.

Regulation — less than 10%.

Rippte — less than 0.25% RMS.
Dimensions 3% ins. x 2% ins. x 2 ins.
(90 x 65 x 50mm.),

SOANAR
GROUP

A & R-SOANAR GROUP

SALES OFFICES
VIC: 30-32 Lexton Rd., Box Hiil.

89 0238.

NSW: 4 Clgse St., Canterbury.
78 0281.

SA: 470 Morphett St., Adelaide.
51 6981.

INTERSTATE AGENTS

QLD: R. A. Venn Pty. Ltd., Valley.
51 5421.

WA: Everett Agency Pty. Ltd,,
West Leederville. 8 4137.
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you only have to
fake one a year

RECORDS

moon forlove § rmy ke bak

REEL-TO-REELTAPES CARTRIDGES

Whether it's records, cassettes, 8-track cartridges or reel-to-
reel 7V2 or 3% stereo tapes, World Record Club has much to
offer you in all kinds of music — classical, light and pop! And
you only have to take one a year — one record or cassette or
cartridge or tape. Records are $3.39, cassettes are $4.00,
cartridges $4.75, tapes $4.25 and $5.25 . . . you enjoy massive
savings, whatever your choice. Send for details without obli-
gation via the coupon below. There's no entrance fee, no
catch, no hidden conditions. You order only what you want —
and are sent only what you order.

TO: WORLD RECORD CLUB,
299 Flinders Lane, Melbourne, 3000

Please send me without obligation details of:
RECORDS REEL-TO-REEL TAPES
CASSETTES 8-TRACK CARTRIDGES

NAME Mr. Mrs. Miss
ADDRESS

POSTCODE
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EQUIPMENT
NEWS

2-CHANNEL OSCILLOGRAPHIC
RECORDER

TWO-CHANNEL OSCILLO-
GRAPHIC RECORDER

A choice of input plug-ins, a new ink
system, and carbide tipped, stainless-steel
pens provide a reliable, yet low-cost
two-channel oscillographic recorder. At least
ten different combinations of signal
conditioners can be used with this new
Hewlett-Packard Model 7402A
Oscillographic recorder.

Three preamplifier plug-ins are now
available with sensitivities of one microvolt
per division with a differential, floated and
guarded input; one millivolt per division
with a differential, balanced to ground
input; and 20 millivolts per division with a
single-ended input.

Stainless steel pens with carbide tips have
been tested by Hewlett-Packard for two
months in continuous use. Pen fatigue was
unmeasurable and the manufacturers say
that there was no apparent change in the
trace after the pen had traveled about 2000
miles over 80,000 feet of chart paper.

Two versions of the MC14527 BCD rate
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INTERDYN

Sophisticate

Famous British Cambridge high fidelity equipment
is styled to suit the most sophisticated
surroundings and has been selected by the Design
Council of London.

P 100 AMPLIFIER — Engineered for the audio
perfectionist! Power output more than 50 watts RMS
per channel, fully complementary output stages and
with over 50dB phono overload margin.

P 50 AMPLIFIER — With similar technical features to
the P 100. Over 25 watts per channel RMS, both
channels driven (typically 35 watts). Less than 0.02%

distortion.
RS0
TRANSMISSION LINE
SPEAKERS
Transmission line  features: Low

frequency driver active from below 30 to
400Hz, loaded with a seven feet long,
long-haired lambswood damped, tapered
labyrinth. Mid-range driver active from
400Hz to 3 kHz in a physically separate
damped, tapered pipe, to avoid
intermodulation distortion.

Medium  high-frequency unit  with
pressure driven, dome diaphragm ensuring
wide dispersion of frequencies from 3 to
10kHz. High frequency unit to carry
response from 10kHz to beyond 25kHz.
All controlled by full, 4-way induction
capacitor crossover network, closely
toleranced to ensure accurate crossover
frequencies.

AMBR

multiplier are available, the MC14527AL
and the MC14527CL. The AL version can
operate from a wide range of power supply
voltages from 3.0 Vdc to 18 Vdc over the
temperature range of -55°C to +125°C. The
CL version works from a supply voltage of
3.0 Vdc to 16 Vdc for temperatures of
-40°C to +85°C.

Chart width is 50mm, claimed to be 25%
wider than available on other comparably
priced recorders. Thus say Hewlett Packard,
the Model 7042A has 25% better writing
resolution, and with no sacrifice of
frequency response.

Overshoot is less than 2%. Chart speeds are
from 1 to 125 millimeters per second.
Frequency response over 50 divisions (55

millimeters) is stated to be * 2% of full Near Cambridge at these Interdyn agencies: Sole Australian Distributors:
scale from dc to 40 Hz. Rise time measured S.A.: Challenge Hi-Fi Stereo, 6 Gays Arcade, Adelaide
at the pen, from 10% to 90% of 50 milli- TAg-o?\%dlo Services, 72 Wilson Street, Bu CER AL
5 e : s mie, 7320.  (AGENCIES) PTY.LTD.
meters, is 7.5° milliseconds for the model QLD: Stereo Supplies 95 Turbot St. Brisbane, 4000. 5 o 5oy 205, Cheltenham. Vic, 3192
17400A plug-in, and 7.0 milliseconds for the Vic: Encel Electronics Pty. Ltd., 431 6ridge Rd. " : S =y
Models 17401 A and 17402A. W.A.: Albert’s TV and Hi-Fi, 282 Hay Street, Perth
Further details from: Hewlett-Packard 6000.

Australia Pty. Ltd. 22-26 Weir Street, Glen
iris, Vic. 3146,
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BOOK REVIEWS

REVIEWER: Shaun Kannon

EXPERIMENTS IN
ELECTRONICS by
James F., Lowe.
Published by McGraw-
Hill 1972, 112 pages,
9% x 7%a. Review copy
supplied by

McGraw Hill Australia
Pty. Ltd.

Price $7.50

This book is a practical laboratory manual, intended to
complement the author’s ‘Electronics for Electrical Trades’ or any
equivalent study guide for the theory of basic electronics.

1t fulfils adequately the objective stated in the foreword by the
NSW State Supervisor of Electrical Engineering Courses, viz., to
enable teachers to select laboratory experiments befitting the
courses taught and levels catered for.

The exercises are graded in three levels: basic — involving
measurements to confirm theory of operation of basic electronic
devices; standard — demonstrating the application of basic devices;
and advanced — examining advanced principles in the application of
the devices.

A very useful section preceding each experiment is a discussion of
the electronic principles involved and any special information
relevant to the experiment.

The experiments are divided into groups, each related to the ten
parts of the author’s study book. Groups 1 to 3 deal with diodes,
rectifier circuits and transistors. Group 4 deals with control devices
such as thermistors and UJT's as well as circuits such as
resistance-capacitance time-constants, relaxation oscillators and
zener regulators. Groups § ‘to 10 cover the thermionic triode,
thyratron, thyristor, photo-resistor and photo-transistor.

The author seems to have confined the experiments to one or
two specific devices or applications in each category. For example,
one feels group 2 could have included resistor-capacitor filters and

lAFIYETTE—GUARDIAN “6000" 6-Band

AM — Marine — FM— Aircraft — YHF — Portable Radio
Witk Radio Direction Finder

Tunes -
6 Bands

Rotatable Antenna
for LW, AM and
MB reception &
Direction Finding

$179-50

including
Sales Tax

Signal Strength
Tuning/Battery
Meter

Squelch

BATTERY OR 240V AC OPERATION Control
(1) 180-380 KHz (2) 540-1600 KHz Broadcast (3) 1.6-4.0 MHz
Marine (4) 88:108 MHz FM (5) 108-136 MHz Aircraft (6) 147-
174 MHz FM VHF.

The Guardian *"6000” is Lafayette's most advanced deluxe
l;.or’tjgble Battery/Electric Radio for top reception plus Direction
inding.

LAFAYETTE ctecrronics oic 'St sima %036

an experiment on ripple in the dc output as related to the filter RC
time-constant, Group 7 could have included other forms of firing
circuits for SCRs, etc. Perhaps this was intentional since the
experiments were designed to use apparatus readily available in
Australian Technical Colleges and to confirm parts of the study text
in the basics of electronics, The reviewer’s guess is that teachers may
wish to dmend or elaborate some of the experiments or open up
further avenues, in which case the excellent manner in which the
experiments have been set out should certainly help and guide them
enormously.

Apart from one or two minor reservations (e.g. experiment 9
could have followed experiment 3 or preceded experiments 10-to-14
for a more logical progression of stabiliser circuitry), this book
should prove extremely valuable for engineering and vocational
teaching staff. — S.K.

ELECTRIC CIRCUITS
AND MACHINES by
Eugene C. Lister.
(Australian Edition
adapted by Arthur
Mychael) Published by
McGraw-Hill. Hard
covers, 409 pages,

9% x 7%. Review
copy supplied by
McGraw Hill Australia
Pty. Ltd.

Price $3.25

The American editions of this book have been used in Australian
Colleges for some time. This particular edition has been especially
designed to cater for Australian Technical courses in electrical
circuit and machine theory. To this extent, the re-writing has been
confined to giving the text an Australian bias and changing
references, where necessary, from the American 60Hz—110V to the
Australian 50Hz-240V system. Advantage has also been taken,
during this re-writing, to use metric notations and comply with SI
standard units.

Subject coverage is extensive and thorough — as one has come to
expect from American study books. Chapters one to seven deal with
fundamentals of electricity and electro-magnetism, including
sections on dc circuits, primary and secondary cells and electrical
heating. The next two chapters cover dc machines. Chapters
10—to—13 deal with ac theory and circuits as well as transformers.
AC machines are covered in chapters 14—~to—17. The remaining
chapters deal adequately with protective and switching equipments,
instrumentation and measurements and some electron devices.

The treatment and presentation of study rnaterial is painstakingly
thorough and progressive. The reviewer specially appreciated such
nice touches as equivalent circuits for dc machines, but missed some
of the finer embellishments one has seen in  other
American-originated publications — such as similar equivalent
circuits for transformers or the development of ‘machine equivalent
circuits to derive and explain the properties of machines.

All the relevant chapters have a full complement of review questions
and problems. The answers for the latter are also given at the end of
the book. An adequate appendix section and an index complete the
book.

Asa course text-book or recomnrended reading matter on electrical
circuits and machine theory for students at both trade and
technician levels, the book is highly recommended for its content,
level of treatment and presentation. The reviewer would, however,
like to suggest that, in a later edition, the author and the adaptor
may care to consider relocating the chapter (19) on instruments and
measurements a little earlier in the book to help students and
teachers alike in the laboratory and practical work
necessarily accompanying class-room studies.

Arthur Mychael need have no anxiety about this text being
non-terminating; the presentation and subject coverage are of a
sufficiently high standard to ensure a solid foundation upon which
further studies can be based. = SK.
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Neverbefore
has this little noise
accompanied this
much music.

Nolse Distribution With Cr02 Tape Typical Frequency Response With Cr02 Tape
If you're sophisticated I < T T T without endangering it.
enoughtobereading . R A . 1 Plug-in printed circuit
this magazine, you're = = v g N T 1 boards are used for
probably familiar with .. | w00 | o ,\,—.-——.—.--—*——‘\»-/1 simplicity and reliability
-the two main < T ‘ ] of operation. Heads are
characteristics of - 4 # easy to reach and clean.
cassette decks: hissand -« e =R, : 7 Andthe transport is
nonlinear frequency o[ | [ [ [ [ ([ 5 | the most reliable we've
response. Ty e T e vt swm @+ vz« vwmz s €Ver tested; it even
Which should make ™= ""’"’N e ‘”M ° closes with tl}l]e ;oi(rt of

you thoroughly reassuring “thunk” you
unfamiliar with the OIse. us.c. normally hear only by
performance capabilities of our new HK-1000. As the closing the doors of expensive hand-built cars.

charts indicate, it behaves more like reel-to-reel than a For complete details and specs, write

—70dB in the audible hiss level above 4,000 Hz. The 2 SIS LRIV ARG RTe:
frequency response curve is essentially flat from less than 30 P.0. Box 6, BROOKVALE. 939-2922.
to beyond 15 kHz, 1.5 dB, with CrO, tape. (This curve is
due largely to the way we drive our heads. Instead of the
conventional constant vo/tage drive to the head, the
HK-1000 is designed for constant current drive. Many
studio model reel-to-reel decks are designed the same way.)
Because of a new low in noise and a new wide in
frequency, the HK-1000 brings you a new clarity in music.
Ours is the first cassette deck designed for
maximum phase linearity. Square wave
response is better than every other
cassette deck and even some
expensive reel-to-reel decks. And
the better the square waves, the
cleaner and more transparent the
music.
Discriminating audiophiles will
also appreciate the wide selection of
controls to take control of. There are two
“peak-reading” VU meters; automatic
shut-off in all transport modes; separate
controls for recording playback and microphone
levels; a “memory” rewind feature that lets you key
a selection to the exact start location; a Dolby test
oscillator; both record and Dolby playback calibration
adjustments on the top panel; and so on.
The HK-1000 is also designed so you can use it often

cassette deck: Sole Australian Distributors & Importers,
Signal-to-noise (unweighted) is — 58 dB with Dolby and ' =

harman/kardon

the music company
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RECORDINGS...

REVIEWERS: John Araneta, Christopher
Wagstaff, Tanya Buchdahl

THE WORLD OF KING’S — Choir of King’s
College Choir (Cambridge), David Wilcocks
(dir.) ARGO SPA 245.

An intelligent record, this, not only
promotional-wise (does King’s need it?), but
for all those who like myself have worn
down a couple of copies of “Evensong for
Ash Wednesday™ here is a more economical
way of getting another copy of the
performance of Allegri’s Miserere, surely
one of the great recordings of the century.
For those who would have preferred to do
without the service that accompanied that
“Evensong” record the opportunity here
should :be obvious. The reproduction on this
disc is in any case better than on the EP of
the Miserere released some years back. In
addition you get Handel’'s ‘“Zadok the
Priest”, a truly imperial performance that
surpasses any other in the catalogues. Byrd’s
*Ave Verum Corpus”, Gibbon’s “This is the
Record of John™, the Bach partsong *“O
Jesu so meek, so mild”, a sectioif from the
Vivaldi Gloria, Tallis’ “*Sancte Deus”, and
finally, Scholefield’s *“The Day Thou
gavest”, 1 wish space had permitted the
inclusion of yet another complete short
work instead of the Gloria extract. But
never mind. For the sake of completeness 1
must add that the Miserere has been slightly
abridged, but one really loses a fraction of
the text that is all, in music like this. If after
all you have already got everything on this
record, it will make a nice gift for those you
know should have some of these. — J.A.A.

MOZART: Requiem K.626. Sheila
Armstrong, Janet Baker, Nicolai Gedda,
Dietrich Fischer-Dieskau; John Alldis Choir,
English Chamber  Orchestra/Daniel
Barenboim. HMV ASD 2788 ($6.20).

In this recording Barenboim shows himself
to be as good a Mozart conductor as he isa
Beethoven pianist. A true child of the times,
he is concerned with the most subtle of
shadings, which most happily coincides with
one of the most important features of
Mozart’s music. And also very importantly,
he has not made the music for the dead
deadly — that is, the music does not have to
slow, dark or sombre because it is connected
with death, because it is music commending
the dead to God; and so it may be
beseeching, resigned, contemplative — not
symbolic  sorrow. So the opening
Kyrie/Christie, which is performed in an
uncommonly ‘musical’ way with some of
the entries eased in instead of the normal
fashion of producing fugues loudly and as
mechanically as if on a pianola — is followed
by a fanatical performance of the Dies lrae
(Day of Wrath) sung and played
magnificently.

But rather than do an item-by-item
analysis. 1 think it is pointless to discuss the
choruses any  further because the
performance are consistently first-rate; the

12
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diction and control shown by this choir isa
model for anyone to follow.

Of the soloists, ]| am not quite so certain.
Sheila Armstrong sings most beautifully*
throughout, but 1 find Janet Baker's few
entries curiously unemotional and lacking
the the powerful personality which we
usually hear from her. However, the entries
are few and far between and it is probably
pedantic to mention it. The men are
consistently in tune with Mozart’s thought
in a wistful, almost resigned way (but
speaking of being in tune, the third note of
Fischer-Dieskau’s Tuba Mirum solo is
painfully sharp — most surprising from him)
but it just may be because they have been
recorded rather far from-the microphones,
as well as their own obvious abilities.

It is rather difficult to say much more
about a performance as good as this because
of its consistent quality. If, however, you
prefer your Requiems to be of the very
slow, devotional variety then 1 suggest the
Boehm issue of DGG  in which the
performers are excellent but which 1 find
impossibly slow; otherwise this HMV should
be your choice. The merits of such a good
performance show up the tragedy of
Mozart's own"death before the completion
of the work — even with such a performance
there is an uneasy feeling which sets in
particularly after the Lacrimosa that
Suessmayr’s completion is just not Mozart,
brilliant though it may be. Like the tragedy
of the unfinished double fugue on B-A-C-H
in Bach’s Art of Fugue, one wonders what
the finished product would have been like;
and, completions notwithstanding,
performances such as this serve to
demonstrate both civilization’s (?) gain and
its loss at once. — T.B.

MAX REGER - Organ Music: Fantasie on
the Chorale “Ein Feste Burg”; Introduction
& Passacaglia in D Minor; Prelude in D
minor; Benedictus in D-flat Major. Nicholas
Kynaston (organ). CATHEDRAL Organ
Masterworks. CRMS 851.

A “Wow!” to this “Ein feste Burg.” Not
the music mind you (it must surely rate as
one of Reger’s least imaginative, thowgh
there is a rather interesting polytonal
section) but Kynaston’s superlative and
often stunning playing. He must be onc of
the few organists today unafraid to freely
“dish out” rubato in this style of music.
With taste too! Kynaston just (flies
effortlessly over the enormous technical
difficulties (one look at the music of “Ein
feste Burg™ is enough to get you giddy) and
superimposes a rockdife confidence and a
real warmth of style.

Musically, the best work here is probably
the rather simpler and more familiar
“Introduction and Passacaglia” — quite a
fine work. The sense of progression and
continuity is further evidence of Kynaston’s
fine control the theme flows on

effortlessly from the pp pedal solo to the
overwhelming and culmulative fff climax
over a dominant pedal (the 32’ reeds are
added here with splendid effect).

The organ here used is that of Westminster
Cathedral (Kynaston’s own instrument for a
number of years) — fairly well suited to
Reger, though perhaps a little too heavy and
in desperate need of more mixtures. As
expected, Kynaston shows fine control of
the 100-0odd stop monster: the climactic
ending (or should one say endings?) of “Ein
feste Burg” is really quite stupendous and
the interplays of the theme on the tuba are
no doubt intended to have you whistling it
continuously for two months.

A disc designed for any organist
contemplating Reger’s works to pack up and
give up. — CM.W,

MAHLER - Symphony No. 8. Harper,
Popp, Minton, Watts, Auger, Kollo,
Shirley-Quirk, Talvela, Vienna St. Op.
Chorus, Vienna Singverein, Vienna Boys
Choir, Chicago Symphony Orchestra, Solti
(cond.). DECCA SET 534/5.

A curious symphony this. bor the last
time (?), a prophet-artist from the 19th
century explicitates two of the most
beloved aspirations of Romanticism in one
work, the Middle Ages and the
neo-(pseudo-) platonic pathos’of Faust Il.

Someone once said that if Mahler had
stopped with this work, his achievement
would reveal a strangely organic whole
about it. I hardly think the organic unity of
Mahler’s achievement is lessened by his
going on to Das Lied and Symphonies 9 and
10. Seeking a life-art solution to the
problems posed by Symphonies 5-7 and the
psychological crisis which beset the
composer during this period, Mahler rather
tragically opts at this point for what seems
to me like the orthodox solution — Wagner,
Liszt (as far as thematic language goes),
religion (God, neo-platonism), Das
Ewig-Weibliche, etc.

Enough has been said about the
contrapuntal  virtuosity of the First
Movement, and in fact the First Movement
is to my mind more listenable than that very
Lisztian Second Movement. As usual with
Mahler, orchestration is masterful but by
comparison with the symphonies preceding
the Eighth and Das Lied, there seems far too
many effects more contrived than usual.
That harmonium is, for instance, tasteless,
not even ironic as is the case in the best
Mahler. If all this seems a curious preamble
to a review, you said it, it is. I do not much
like Solti’s Mahler. There are times when the
vulgarity in Mahler’s music is pointed out
excessively far too little repose as a
contrast to the restlessness. But | have
always thought Symphonies Nos. 6-8 might
suit him far better, for different reasons.

Turn to page 115
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Here are some way-up-front amplifiers...
from PIONEER, naturally.

SA-500A. Continuous power output 10W
per channel (both channels driven at 842).
IHF power bandwidth 20-40,000Hz.Click-
stop bass and treble controls; mode switch,
loudness switch. Simultaneously drives
two turntables or two decks (open reel,
cassette, 8-track cartridge), two pairs of
speaker systems.

SA-600. Continuous power output 19W. IHF
pcwer bandwidth10-50,000Hz. All features |
of the SA-500A, plus: pre/main amp sepa-
rator switch for separate use of preamp and
main amp in multi-amp systems. Drives
mike in addition to other auxiliaries; AUX
input terminals for easy tape-to-tape dupli-
| cating. Separate high and low noise filters. ]

SA-800. All the features of SA-600 with 1
continuous power output 34W: IHF power |
bandwidth 5-50,000Hz. Extras include dual ‘
tape output terminals, dual phono input '
terminals; audio muting switch. New cir-
cuitry in the direct coupled power amp for
vastly improved performance: Protector
circuit prevents speaker damage.

SA-1000. Continuous power output 57W.
IHF power bandwidth5-50,000Hz. The SA-
1000 has every feature of SA-800; addi-
tionally handles two mikes. Two pairs of
tape deck jacks make two-way tape-to-tape
duplication possible. Active high and low
filters suppress all rumble, noise, hiss. Ex-
tra-sensitive click-stop type tone controls.

M llel\IEEl‘G> For information please return coupon to
the Head Office, South Melbourne.

OCEANIA DISTRIBUTORS Name

B AUSTRALIA: ASTRONICS AUSTRALASIA PTY. LTD. HEAD OFFICE: 161-173 Sturt St.,

South Melbourne, Vic., 3205 Tel: 69-0300/SYDNEY: 116 Clarence St., Sydney Tel: 29-4451/ Address

ADELAIDE: 81-97 Fiinders St., Adelaide Tel: 23-4022/ BRISBANE: 596 Tarragind) Rd., Salisbury

North Tel: 472488/PERTH: 672 Murray St., Perth Tel: 21-4696 /HOBART: 199 Collins St

Hobart Tel: 23-2711 B NEW ZEALAND: TEE VEE RADIO LTD. Teerad House, 13 Maidstone St

Grey Lynn, Auckland, 2, New Zealand Tel: 763-064 ® NEW GUINEA: HAGEMEYER (AUST-
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River ohm micro resistors /16w

River Ohm micro resistors
are eminently suitable for
low power applications
where long life, economy,
microminiature size, high
stability and close tolerance
are required. The resistive
elementis ofa CERMET
construction encapsulated in
a heat resistant insulating
paint in standard
international colour codes
for ready identification.

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

Resistance value: 30 ohm to
100 K ohm + 59, E-24 grid
Wattage rating: 1 W.
Maximum operating voltage:
100V / Maximum overload
voltage: 100V /Temperature
coefficient: + 700 p.p.m/°C

PLESSEY

Ducon

Plessey Ducon Pty. Limited
Box 2, Villawood, N.S.W. 2163
Tel. 720133. Telex 20384

MELDB: Zephyr Products Pty Ltd 56 7231
ADEL: General Equipments Pty Ltd

63 4844/BR1S: Douglas Electronics Pty
Ltd 978222/PERTH: H. J. McQuillan
Pty Ltd 214821 Everett A%:ncy Pty Ltd
84137/N.Z.: Henderson (N.Z.) 64 189

ZEPHYR RECOMMENDS THESE
ELECTRET CONDENSOR MICROPHONES

* ATTRACTIVE APPEARANCE * OUTSTANDING PERFORMANCE
* EXCELLENT SIGNAL-TO-NOISE RATIO

EM-507
NON-DIRECTIONAL

Impedance
Sensitivity
+ 2.5db
Freq. response
Battery
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600 OHMS
~70db {0.315MV)

50-15000 HZ
1.5.V (UM-3)

_.4;'/

CMU-506
UNI-DIRECTIONAL

600 OHMS balanced
—72db * 2db 1K HZ
{0db = IV/U BAR)
50-15000 HZ *3db
H-7D/A9.1V

«mpedance
Sensitivity

Freq. response
Battery

EM-4000
LAVALIER

Iimpedance ¢ 1K
Freq. response 100-10K HZ
Battery 1.5 VOLTS

MARKETED IN AUSTRALIA BY

ZEPHYR PRODUCTS PTY LTD

70 BATESFORD ROAD, CHADSTONE 3148, VICTORIA — PHONE: 56-7231
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CLASSICAL

{Continued from page 112)

Symphonies 6 and 7 are definitely restless,
while the Eighth is just suitable for a great
conductor of the Ring. After hearing this
recording of the Eighth I wonder why Solti
does not record some Liszt.

This recording of the Eighth is definitely
the one to have. To begin with the sound is
the best approximation I have heard of a
live performance of this work. There are
times when | wish the chorus was a little
closer or that the soloists were not always so
high-lighted, but this will do for some time.
One better make sure the final grooves can
be tracked properly. The Chicago
Symphony plays incredibly at all times, the
brass playing alone mwust be heard. Solti
brings out  the climatic  passages
magnificently; on the other hand I suppose
some of the lyrical passages can be treated
more leisurely. Certainly I feel that the end
of the symphony could have been more
successful if done a little deliberately or
phrased to that effect.

Solti’s team of soloists are the best to be
had on records. There are lapses of pitches
now and then from everyone, but this is not
unusual after all. The Choruses are very
finely differentiated and respond to the
sometimes fierce attacks Solti requires of

them. You might think other recordings
have found more in this music. I am not
sure there is all that much more to be found
in this music, and in any case, if I were to
have one recording of Mahler’s Eighth 1
would have thisone. J.A.A.

LISZT Symphonic Poems (Complete):
Mephisto Waltz No. I. Bernard Haitink,
Concertgebouw  Orchestra.  5-PHILIPS
6709005.

As | have reviewed the first three records
in this series separately, 1 will limit myself
to general remarks about the performances
on those records.

As a rule, Haitink seems to be more
successful with the less obviously stormy
music (ie. Orpheus, Hamlet and Les
Preludes). 1 do not think his performances
of Tasso, Mazeppa and Hunnenschlacht are
exciting enough or at least his methods do
not seem much suited to these pieces. They
are certainly played with taste and
precision, but I feel taste is not enough and
the phrasing of transitions and accellerandi
are only too typical of what most modern
conductors do in this music. On the other
hand, Haitink's no nonsense approach works
splendidly for Ce qu'on entend, no small
matter, granted the rather wretched content
of the work.

It was then with some misgiving when I
came away with this set. After all the
remaining tone poems are not exactly the
best music there is. I therefore thought it
prudent to begin with llerocide I-unebre,
knowing Haitink’s prowess as a Mahler
conductor. Haitink’s pertormance here is in
fact more ferocious than in any funeral
march of Mahler’s. I feel once again that the

FEBRUARY IS
SONY. MONTH

Al Convoy

TC — 161SD
Deluxe Dolbyized Stereo Cassette Deck
with Ferrite Head and Dual Capstan Drive.

SONY-perfectly at home in the Home of High Fidelity
caﬂwyrahmcﬂm cnr. Plunkett & Maclean Sts. Woolloomooloo.

A Division of Convoy International Pty Ltd

ALSO OPEN THURSDAY NIGHTS AND SATURDAY — PHONE 357-2444.

Technocentre

requirements.
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transition passages to and from the lyrical
middle section are not managed so that the
work seems a real whole. But this is a fine
performance nevertheless. The Mephisto
Waltz, which I played next, carefully leaving
the more obvious poems for last, seems
curiously disappointing. There is no fire to
this Mephisto, no verve. | do wish Haitink
had included Episode No. | from Lenau's
IF'aust so we would have a more complete
recording of the symphonic poems generally
available. Coming at last to Nos. §, 7, and
12, I must confess | am rather surprised how
fine Haitink’s performances are, rather
exciting playing in all three. In particular,
Die Ideale, strikes me as not such a bad
work after all in this performance. Odd that
Haitink should adopt a very fresh approach
to these symphonic poems, but perhaps not
so odd after all since they are almost never
played these days. In sum, therefore, a very
successful conclusion to the series.

If you do not want all these symphonic
poems, PHILIPS will no doubt be issuing
these records separately in the future, but it
is good to have all this on records, especially
since performances are rare, and because
there is some very fine Liszt on these
records, and it is the sort of Liszt most
people still do not know. Recording is
generally excellent, although there are
moments in the first three records when the
level seems to be rather low (in No. 13).
Pressings are, sad to say, not always
immaculate. My copy ot IFestklange had far
too many clicks for comfort. Better try to
hear a bit of euch side before purchasing. In
any case, my second copy is just about
perfect. Very highly recommended.
JLAA. ®

*The month of February brings together two undoubted leaders in
the world of High Fidelity — SONY with their unequailed range of High
Fidelity tape and video equipment proven by more than 20 years of
research and development and CONVOY,whose uncomparable facilities
and technical knowledge is backed by over 30 years experience in every
aspect of sound reproduction. The entire 1973 range of Sony's
equipment is gathered together for you to see, hear and compare in the
ideal surroundings of our showrooms at Woolioomooloo.

| *Our demonstration facilities enable you to make a balanced
' comparison of any combination of equipment in conditions designed to
give you an exact rendering of the sound you will hear in your own
home. Our experienced staff will give you every assistance in planning a
complete system and in buying the equipment most suited to your

ﬁrFree TDK SD Tape with every Cassette Deck Purchase.
Sony cassette decks from $131 or $1.60 weekly.
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RECORDINGS...

REVIEWER:
Michael Delaney.

POP TRENBS

“FOGHAT” — Foghat. W.E.A. Stereo. BR.
2077. 1 just Want To Make Love To You —
Trouble, Trouble — Leavin’ Again — A Hole
To Hide In — Sarah Lee — Fool’s Hall of
Fame — Highway (Killing Me) — Maybelline
— Gotta Get To Know You.

Foghat delivers the meat and potatoes.
They don’t hang about threatening to wield
the phallus like Jo Jo Gunne — all plumage
and no passion; and they don’t mess around
trying to be down home authentic like their
parent band Savoy Brown. No. Foghat is a
monster — a real pig not unlike the early
Stones except that they rock a little deeper:
not harder or dirtier — just deeper and more
deliberate. Whereas the Stones can play
things not always in context with the
melody, juxtaposing ideas, contrasting
textures and tones and then expanding on
the result; Foghat sticks mainly to on beat,
symmetrical stuff — playing it out in one
lump sum. And that’s the thing: the Stones
are multi-directional in both presentation
and performance; Foghat just keeps to the
basic riff/thythm — no liberties.

Most of what they do is drawn from the
blues but, unlike a lot of other bands in this
genre, they can rock with the authority of
someone akin to earliest Creedence
Clearwater circa “Good Golly Miss Molly™.
As a band, they don’t need to pull any great
punches purely because what they've got is
natural: there’s no way you can be taught
how to feel — either you do or you don’t,
And Foghat feels: they seek out a direction
and flog it rough as guts — similar to the J.
Geils Band except that they don’t let
themselves get bogged down in the Chicago
blues style, preferring straight rock ‘n’ roll.

Basically, Foghat makes it on energy.
Their music is stark and aggressive — even
bitter. It holds that same restless intensity
reminiscent of the first Paul Butterfield
Blues Band album: the images are sharp and
incisive; the rhythms simply pungent and
the involvement total. In many ways,
Foghat is the group that Savoy Brown
should have been had they not lost their
enthusiasm. They’re both doing the same
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type of thing, it’s just that Foghat makes it
viable and musically resilient whilst Savoy
ends up lacking punch. And a rock band
without punch is like no rock band at all.

Just how well Foghat gets down to its
music can be seen in the way they've paid
their dues: the whole message behind their
approach is one of movement — pace rather
than activity. There’s the revamped “I Just
Want To Make Love To You” and Chuck
Berry's classic ‘“‘Maybelline” — both of
which exercise a degree of fluency rivalling
the Stones in impact. Then there’s a ballad
by the name of “Gotta Get To Know” — a
deceptively insinuating love song not far
removed from the Stones’ “Just Wanna See
His Face”. But it's more convincing, It
reaches out in a strangely austere,
provocative manner as direct as it is moving
— an approach Foghat can use very well:
something that is very much their own style.

Apart from this, they do the usual amount
of hard boogeying — loud and clamorous
and resonant with a lot of atmosphere. They
rock dirty: not so much vindictive as mean
— kind of like a less frantic Stones. “Feel’s
Hall of Fame” is one of their most satisfying
cuts simply because it’s intimate — the type
of song you'd expect to hear in a road
house. “Leavin’ Again” is much the same —
a randy 12-bar with the sex appeal of
“Walkin’ The Dog”. They're both really
fine.

The reason Foghat is such a together band
is because they don’t go to extremes:
they’re not out to prove anything to
anybody. Sometimes, they ache and sound
tortured; othertimes, they torment their
feelings across from song to song and make
the music scream. But the thing that packs
the wallop isn’t so much their emotional
insistence as it is the unrelenting urgency
with which each mood is portrayed.

A couple of the tracks, “Highway (Killing
Me)” and “‘Sarah Lee” in particular, hurt
real bad. It’s a masculine, non-apologetic
hurt that comies from their understanding:
blues being the music of pain. And pain is
universal — something that everybody
experiences along with love. And that, in a
nutshell, is why Foghat plays with such
command: love is passion is pain. They’re
powerful and consistent; dynamic and
sensitive — the stuff that great bands are
made from.

Foghat is a great band — not brilliant or
exceptional — simply great. Do yourself a
favour,

“FULL CIRCLE” - The Doors. W.E.A.
Stereo. EKS.75038. Get Up and Dance — 4
Billion Souls — Verdilac — Hardwood Floor
— Good Rockin’ — The Mosquito — The
Piano Bird — It Slipped My Mind — The
Peking King And the New York Queen.

This is the type of album that gets released
by a hundred different bands each year: it’s
not bad and it’s not particularly good — less

than exceptional but not unimpressive.
Everything’s alright in its own way but it
just doesn’t go down. It just doesn’t come
together.

Since Jim Morrison’s death, the Doors
have been trying real hard to get themselves
into shape: “Other Voices” didn’t make it
and neither does “Full Circle”. But it does
come a whole lot closer — certainly much
more than the first. Still, they’ve missed out
somewhere along the line: it hasn’t quite
fallen into place,

As a band, the Doors have got some nice
things going: style, imagination, drive and a
fair amount of confidence. They’ve got the
gun as far as musicianship is concerned: the
thythms run clean with lots of variety and
the overall presentation strikes just the right
blend of power, wit and vitality to see them
clear. But they can’t write strong material.
Their music doesn’t lead its own life: the
melodies are generally weak; the Iyrics banal
and the arrangements, although fiery and
inventive, prove far too distracting.

Give the Doors a song, any song providing
they didn’t write it themselves, and they’ll
push it to-the limit. They can bend it, turn
it about, make it sinister or devious or
raunchy or biting. They’ll do most anything
so long as you specify what you want. But
you do have to specify — kind of like
Morrison used to do: he’d handle the ideas
and leave the group to manage the rest.

Basically, the Doors are still getting
themselves out from being Morrison’s
back-up band. If “Full Circle” is any
indication, they used to rely on Jim as their
motivator, particularly in the more complex
songs like *““Spanish Caravan”. It’s a difficult
move to make, changing direction
mid-stream, but give them a bit more time
and they’ll swing it good. They've got one
decisive things in their favour: they know
how to play — a talent that requires taste
and sensitivity, And that’s something they
share with only a few other American
bands.

“Full Circle” divides itself into two
sections: rock ‘n’ roll and a more emotive
jazz-style rock. Both of them’ get by fairly
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START THE NEW YEAR
BY SUBSCRIBING TO

electronics

TODAY

INTERNATIONAL

TODAY

INTERNATIONAL

electronic

4

THE COMPANIES LISTED ON THIS PAGE
STOCK KITS AND/OR PARTS FOR ETI
PROJECTS. THEY DO THEIR BEST TO HAVE
ALL PARTS AVAILABLE AS SOON AS
POSSIBLE AFTER PUBLICATION.

HOWEVER [T MUST BE APPRECIATED THAT
DUE TO THE VAGARIES IN SUPPLY AND
DEMAND THERE MAY BE OCCASIONS WHEN A
PARTICULAR PART OR KIT CANNOT BE
SUPPLIED DIRECTLY FROM STOCK.

WE WILL EXTEND THIS SERVICE TO COVER
ALL STATES AND NEW ZEALAND AS SOON AS
POSSIBLE.

RADIO DESPATCH
SERVICE: 869 George

NEW SOUTH WALES

A.C.E. RADIO:
Victoria
Marrickuville,
Telephone 51-7008.

JAYCAR PTY. LTD.: 405
Sussex Street, Sydney,
2000. Telephone
211-5077.

EDGE ELECTRIX: 25a
Burwood Road,
Burwood, 2134
Telephone 747-2931.

Parramatta Road,
Stanmore, 2048.
Telephone 56-7398.

Street, Sydney, 2000.
Telephone 211-0191

VICTORIA

E.D. & E: 232 Flinders
Lane, Melbourne, 3000.
Telephone 63-3596.

JH. MAGRATH & CO:
208 Little Lonsdale
Street, Melbourne, 3000.
Telephone 663-3731.

Hindmarsh Square,
Adelaide, 5000.

YUADREFLE
:I‘ ) ' - " :

For only $6 a year (12 issues at 50 cents each)
you ensure that every copy of ELECTRONICS

QUEENSLAND TODAY INTERNATIOI\_IAL wil! arrive on
DICK SMITH (WHOLE-  KITSETS AUSTRALIA: your.doorstep as soon as it is published — and
;S,AF,E) PJ.Y'-‘ LTD.:GHSO 2/673  Ann  Street, that you’ll never miss out on it if an issue
acific ighway, ore Fortitude Valley, 4006.
Hill, NSW,  2065. 52-8391 . happens to sell out.
Telephone 439-5344 :‘ """"""""""""""""""""" :
KITSETS AUSTRALIa:  SOUTHAUSTRALIA | Please deliver ELECTRONICS TODAY INTER- !
Suite 2, 21  Oakes GERARD & GOODMAN: i NATIONAL for the next 12 months, starting with |
Avenue, Dee Why, 2099. 192-196 Rundle Street, : {13 6005000000600066000000600E0E0000EEEA0000E0AABANANA00 A0A00DEO0000 1
Telephone 982-5571. Adelaide, 5000. ! jssue to: ]
Telephone 23-2222. : : :
e D ONAME oot '
SUPPLIES: 332 RONICS: 62-64 1 ADDRESS ..ooiiireiecrereeciirecesairroeneneeneesairee e e :
] ]
] ]
] ]
1

Telephone 23-3024.

PRINTED CIRCUIT BOARDS FOR ALL ET! PROJECTS
CAN BE OBTAINED FROM R.C.S. RADIO PTY. LTD.,
651 FOREST RD. BEXLEY, NSW. 2207. TELEPHONE:

587-3491.

POST COUPONS TO 'SUBSCRIPTION DEPT.
MODERN MAGAZINES, 21-23 BATHURST ST.,
SYDNEY, 2000.
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ILLUMINATED
FIBRE PRODUCTS

well with top credit going to the
no-nonsense stuff like “Get Up and Dance”,
“Good Rockin” and *“Hardwood Floor” —
the simple riff/rhythm songs. “Good
Rockin’  comes off as the most effective
possibly because it’s the hardest, recalling
the impact of their early works avec
Morrison. It may be pure rfostalgia, but it is
interesting to note that it’s the only track
on the album not written by group
members.

The heavier material suffers a bit in
comparison because it's still hassling
through the first stages, but, nevertheless,
there’s enough there to suggest that the
band has finally found a field in which they
can develop as their own main men. It’s a
relatively long term proposal — the kind of:
thing that isn’t going to show up for a while
yet. All it needs is perseverance: they should
be pretty well there by the next album.

Most of the new stuff on “Full Circle”
doesn’t really stand out in view of this.
However, a couple of the songs, “The Piano
Bird” and ‘“Verdilac”, are reasonably
positive steps in the right direction: the
former takes on a nice Wes Montgomery
feel; ““Verdilac” is a quasi- Hendrix wah-wah
piece similar to “Up From the Skies”. The
only other cut attempting anything novel is
“The Mosquito™ — a strange littie song that
starts off beautifully but then gets lost in a
maze of bad tempo changes.

“Full Circle” you can either take or leave
as an album. It’s the type of thing that
won’t be remembered. The Doors have
always been a good band, but now they

need to be a whole lot better Jim
Morrison  still castes a long shadow.
Production is average. o

The amazingly sensational FIBRE OPTICAL LIGHTS that are
sweeping the world with its beautiful soft lighting effects from
hundreds of illuminated fibres, is now manufactured by
ILLUMINATED FIBRE PRODUCTS a division of KIMBERLEY

e NATIONAL
% R-RELAY

PLASTICS PTY. LTD. MELBOURNE.

Used as a table centre or T.V. lamp,
you will be the envy of all your
friends, as they gaze in amazement
as you explain the Space Age
Discovery of transmitting light by
fibre optics.

The colour of ililumination of your
OPTICAL FIBRE LAMP may be
changed in SECONCS to suit the
mood of your room decor, simply by

placing a small piece of coloured
transparent wrapping plastic film
over the fibre socket.

MODEL K. t. F. P. SERIES has
been approved by the Electrical
Approvals Board.

$27.95 Suggested Retail Price
includes Sales Tax and freight
within Australia.

S.E.C. Approval No: V/C5JKIFP/I

Available at all major retail stores,
Electrical and Gift Shops

Interstate Trade Enquiries Invited

KIMBERLEY SALES
PTYLID

58 ALEX AVENUE, MOORABBIN VICTORIA 3189
PHONE 95-6733
CABLES: KIMPLAS-MELB.
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A NEW KIND OF
SPDT REED

Bi-Stable Option

Sensitive

Twin
Contact

Sealed Coil

J 109 operations J Ultra low bounce

7 500 Hz speed [J Low cost

O Latching [0 6,12,24v DC
option standard

[0 20W contact  [J Magnetic shield

(1ow level option)

AMIMON

PTY. LTD.

P.0. BOX 256 BOX HILL, VICTORIA 3128.
TEL: 88-1715. ADELAIDE (082) 64-3296
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Here's $330 value
for only $213.50

bﬂll\ui

R = e mpler 3y |
- -n\‘\ !
And your new Sansui Model 210A stereo tuner Listen to the remarkable new Sansui 210A

e : : at any franchised Bleakley Gray dealer
amplifier will possibly cast you even /ess. What do — it's a new sound experience!

you get? A powerful solid state stereo amplifier
rated at 22 watts R.M.S. and worth not /ess than
$150.

And a sensitive wide range stereo tuner with Sa,uui
AM/MW as well as AM/SW bands worth $180 if

purchased as a single unit . . .

It's made by Sansui, especially for
All for $213.50 or less! Australian conditions.

Sansui Distributors: Australia, excluding W.A.: Bleakley Gray Corporaﬁon Pty. Limited.

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101° Telex: 31904, Sydney Office: 177 Salisbur nsui ipment i
Rd., Camperdown, N.S.W. Tel. 519 5555°; Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel.95 2144’; Sans e =

Adelalde Office: 301 South Terrace, Adelaide, S.A. Tel. 23 6219; Brisbane Office: 3 Prospect St., Bowen manufactured by:
Hills, QId. Tel. 52 7333; Perth Office: 27 Oxford St., Leederville, W.A. Tel. 81 4988; INTERSTATE REPRE- S i Electric Co. Ltd
SENTATIVES: N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801, Tas.: K. W. McCulloch Pty. ansui klectric g e,
Lid., 57 George Street, Launceston. Tel. 2 5322. 14-1, 2-chome, lzumi,

W.A. Distributors: Atkins Carlyle Ltd., 1-9 Milligan Street, Perth. 6000. Tel. 22 0191,  Suginami-ku, Tokyo, Japan.
L e e ]
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LETTERS

WATTS (USA)_

FROM
OUR READERS

THANK YOU

I have recently seen an advertisement in an American
publication in which the output power of an amplifier was
expressed as “Watts EIA’,

Would you explain how this is measured and how it
compares with ‘IHF’ measurements — frankly the figures
quoted seem unbelievable for the selling price and size of
the unit.

They not only seem unbelievable! These ‘ratings’ are part
of the great American Numbers Game and are derived as
follows.

The EIA rating is obtained by driving the main part of the
amplifier by an external power supply of very high output
capability. Thus the amplifier’s power requirements are
artificially maintained during peaks. The power output is
then measured at 5% distortion level.

The IHF power rating is taken in the same way except at a
lower level of distortion — about 1%.

Another rating has recently been suggested — by our
Editorial Director. It is to be known as ‘watts (USA)’ and is
calculated as fo//o2 WS,

Watts (USA) _;'_ (N+S)

Where P = discounted price in dollars

T2 = temperature rise of output heat sink (in oc)
N = number of knobs

S = last digit of telephone number.

9R-59DS )

COMMUNICATIONS
RECEIVER

PRICE: FOR/FOA SYDNEY: $178.50

. :‘BANDS COVERING 540 Kcs. TO 30

CS.
i fe osc -
A L Y.
« PRODUCT DETECTOR FOR S.SB. RE- | 376 EASTEAN VALLEY WAY: ROSEVILLE. 2069,
CEPTION. | Cables ands'l’:legvap;\ri‘c Aud‘roeg:n'wESTELEC!
« AUTOMATIC NOISE LIMITER. HACEh UG Y
“ LARGE TUNING AN BANDSPREAD : B e ahians T il eaisEment;
« CALIBRATED ELECTRICAL BANDSPREAD. |
« “§" METER AND B.F.0, | it
+ 2 MICROVOLTS SENSITIVITY FOR 10 |
dB S/N RATIO. SO ] |

I am a hi-fidelity enthusiast and | regularly pick up a copy
of your magazine off the news stand. | would like to
congratulate you on your excellent approach and
production of your magazine. Yours is one of the few
pieces of journalism which puts the interests of its readers
before that of those who have a vested interest on the
commercial and political line. Such consideration and
consistency of policy is difficult to obtain especially in a
magazine promoting the technical affluence of society. The
success of ELECTRONICS TODAY INTERNATIONAL
must surely be indicative of the appreciation of your
awareness.

M.H.
University of NSW
Kensington 2033

HELP GIVEN

| would like to thank you for your very comprehensive
letter to me concerning the LM370 AGC system sent on the
19th.

| wrote to many publications both in Australia and
overseas concerning this problem, and either received no
reply or to quote one magazine, "our staff cannot devote
their years to single readers problems,” | am glad your staff
do not feel that way.

N.H.
Frankston 3199

HELP WANTED

We are wondering if you could put us in touch with a
person qualified and capable of designing an RF power
density meter for the purpose of measuring leakage from
microwave ovens.

Frequencies are 916MHz and 2.45GHz, the ranges would
be 0-10MW/CM2,

The instruments should be portable and battery powered.
Accuracy to sub-standard requirement, and read-out to be
of a type commercially available in Australia.

This company is about to announce an affiliation with a
major overseas company in conjunction with a major'
expansion program.

With the numbers of microwave ovens that we and others
have produced and sold there is a need for such an
instrument for service.

If a suitable design is forthcoming we would of course be
glad to pay a royalty on each unit we produce and sell.

R. Geary

Managing Director
Gourmette Industries
P.O. Box 747,
Toowoomba,

Qid. 4350

Replies should be sent directly to Mr. Geary at the above
address — Ed. ()
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National RS276US, RS271US, RS263US a-e
the latest additions to our line of Hi Fi
cassette decks. In performance, features ard
tonal quality they are as up-to-date as ma<~'s
knowledge of electronics, and all featLre the
‘Dolby’ noise reduction system, a piece of
electronic wizardry that forces irritating tepe
hiss down to practically zzro, allowing the
finest musical details to come to life.

To compliment the Dolby system, bcth
RS276US and RS271US incorporate the
exclusive H.P.F.** head, which ensures supegb
high frequency reproduction. This h2ad is
made of such an incredibly wear resistant
material it comes wit1 a 10 year guarant=e.

EINATIONAL

Just slightly ahead of our time
X[ ooLey sysTEm]

Ry

Additionally RS276US has two mgotzrs, one
of them a direct drive brushless low speec
motor. No belts, idlers or clutches sc tie deck
is frze from unevenness and viktraticns. Wow
and flutter is a low 0.10% WRNS.

Of course the RS276US, RS271US, IS263US
have CrO2/Normal tapes selector, aso stop
memory rewind, lockable pause control and
all the other features that zontribLte to
outstanding sound reproduction.

Now National give you a choice, w ta Dolby
of course.

Guaranteed and serviced across Australia oy HACC

*Uncer licence from Dolby Laboratories Inc. **“rademark
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pALIfO
AULAES

Painton rotary stud switches
are available in 1, 2, 3, 4, and
6 pole versions and with up to
six banks. Quality proven by
years of operation under
extremes of environment and
a wide variety of conditions,
they are designed to give an
extremely high electrical
performance with maximum
reliabitity and are Post Office
approved to RC 1416A.

improved direct link
wiper provides a low
capacitance and inductance
connection between individual
contact studs and the collector
ring, and is freely pivoted to
ensure constant and even
contact pressure.

Contact studs and
contacts are silver and gold

plated respectively. Type PW
switches are rated at 0.25
amps at 250 VAC, 0.1 amps at
250 VDC and 0.5 amps at

30 VDC.

A full range is available
from local assembly. Literature
is available on request to the
Professional Components
Division.

PLESSEY
Ducon

Plessey Ducon Pty. Limited
Box 2, P.O. villawood, N.S.W. 2163
Telephone: 72 0133. Telex: 20384
Melb: Zephyr Products Pty. Ltd. 56 7231
Adel: General Equipments Pty. Ltd. 63 4844
Bris: Douglas Electronics Pty. Ltd, 97 8222
Perth: H. J. McQuillan Pty. Ltd. 21 4821
Everett Agency Pty. Ltd. 8 4137
N.Z.: Henderson (N.Z.): 64 189

AC 65

LSI DV.M. IC.

BUILD YOUR OWN 4 DIGIT +
1 DIGITAL VOLTMETER

USE IPL MC 902 LSI PACKAGE —
REPLACING 20 TTL PACKAGES

FEATURES:

FULL 4 DIGITS + 1 @ 5 READINGS PER
SEC. ¢ RESOLVES 1 PART IN 20,000 e
FACILITY FOR AUTO RANGING AND
SET POINT COMPARISON @ OVERRANGE
AND UNDERRANGE INDICATION e
FACILITY FOR PHASE LOCKED LOOP
OPERATION ° FULL CIRCUIT
INFORMATION SUPPLIED @ EX STOCK

WRITE OR PHONE FOR FREE
BROCHURE TO:—

‘ K “ I ' PTY. LIMITED
= J] AUSTRALIA

SYDNEY: P.O. Box 635, Crows Nest, 2065. N.SW.
Telephone: 439-1599.

MELBOURNE: P.0. Box 121, Carlton South, VIC. 3053.
Telephone: 347-7039.

ADELAIDE: P.0. Box 45, Kingswood, S.A. 5062.
Telephone: 72-2335. {Head Office).
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products Is avallable from the Australlan agents:

@ Information on PCL.2 and other ELECTROLUBE

RICHARD FOOT (AUSTRALIA) PTY. LTD.
63 HUME STREET, CROWS NEST, N.S.W. 2065. Telephone: 43-0326.

R.F.1548A
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TECH-TIPS
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SINGLE TRANSISTOR PHASE SHIFTER

The circuit shown provides a simple means of obtaining
phase shifts between zero and 1700. The transistor operates
merely as a phase splitter, the output at point A being 1800
out of phase with the input. Point B is in phase with the
input phase. Adjusting R1 provides the sum of various
proportions of these and hence a continuously variable
phase shift is provided.
4The circuit shown operates well in the range 600Hz to

kHz.

LOW VOLTAGE TRANSISTORS DRIVE NEONS

A transistor having a Vcb rating of 35 volts may be used
to switch neons or even Nixie tubes by using the circuit
shown. Resistors R1 and R2 are selected so that the drop
across R2 is less than the Vcb of the transistor and the drop
across R1 is less than the striking voltage of the neon. With
no voltage at the base of Q1 the neon is off (values shown
are for an NE2) and with a positive voltage applied to the
base the transistor and the neon are both turned on. When
using an NE2, the supply could well be a full-wave rectified
supply having a peak of 85 volts.
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ELECTRONICS TODAY INTERNATIONAL MICRO ADS RATE
IS ONLY $7.50 PER SINGLE COLUMN INCH OR 76¢ PER LINE,
TO PLACE YOUR MICRO AD, MERELY FILL IN THE FORM
BELOW AND SEND TO ELECTRONICS TODAY
INTERNATIONAL, MICRO ADS, 21-23 BATHURST STREET,

SYDNEY, 2000.

"SPECIALS'". Etch your own
rinted circuits for ETI and
A projects, boards supplied

with resist pattern printed on

ready for etchlng or etched
and drilled) 72sa9 75c¢ ($1.50
etched and drilled) 72r9 75c¢
$1.50) ETI, 413 60c ($1.20
2sall 39¢ (BOc)725a10 $1.0
ssZ.OO) 7211t 95c ($1.00
2ml2 37c¢ (65¢) 10 x 72m1l
$3.00 ($6.00) ETI 034A

TA25¢c 90c ($1.80).

Transistors & ICs AC187/188

$1.50 pr. SN7400 60c.

SN7490 $1.60 SUMARK

ELECTRONICS & CO. PO

?g;gsl Redhill, Queensiand

'EXPO’ precision 12V DC Drllls
and Accessories. 9000 rpm to
drill grlnd, burr and polish,
Avallable with stand which
can be converted to a lathe.

FINNED ALUMINIUM
HEATSINK/BOXES. Use as
heatsink or two mating
sections will form a seajed
box, internal racks for P.C,
board, etc. mounting
provided, ideal for C.D.l., P.A.
amplifiers, inverters and 100's
of uses, Available Iin two sizes
plain or anodized In red'
btack, blue or gold. 6’ L x 4’
W x 3" D Plain. @ $2.35 or
anodized @ $2.80. 4" L x 4"
W x 3" D Plain @ $1.85 or
anodized @ $2.35 P&P for u
to two boxes 50 cents, Oil
fitled capacitors for C.D.l. 1.0
mfd at 400 VW 1000 Volts
test $1.80 P&P 25 cents, All
Mait Orders despatched same
day. Send Money Order or
Bank Cheque to: H.P.H.
ELECTRONICS, PO Box 15,
Liverpool NSW 3170.

COMPUTER Card punch and

reader ideal for experiments

Literature from: $40. 02-3491741.

PRODUCTS, PO Box 168,

Victorla Park, 6100 W.A. MARCONI synch and waveform

enerator ideal for A.T.V. $45

FREE | CAKTIALOGUE — 2-3491741.

ectronic t construction

plans of all descriptions. CALCULATOR determines
Sydney Electronics, PO Box reactance of any C or L at any
76, GPO, Sydney 2001. frequency. Also effective

resistance of resistors in
parallel, 3% Inches dia., with
ELECTRONIC Organ. Do not B|astlc pouch and instructions.

build yourself ~ an organ rice $1, post free, Zodix
without tirst finding out about Appliances, 42c Sydenham
the superb Schober (USA) Road, Brookvale, 2100.
Assemble It-Yourself Kits.

Inquiries to Schober Organ HI-Fl equipment. We Iimport
(Australia), 124 Livingstone famous Lowther speakers and
Ave,, Pymble, NSW 2073, Ctass A amplifiers for music

lovers who want the best. We
also stock Quad, Goodmans,
Dual, Joraan-Wat‘s, Tandberg,

(Mall only please.)

AUSTRALIAN Radio DX Club Revox, Sony, Sansui, AWA,
Overseas, Long distance radio Wharfedale, “'horens, Decca,
reception, shortwave, medium Ribbon tweeters, etc. etc.
wave, utility: Monthly bulletin Encel Hi-FI, For superb
full details from Hon. Sec., fidelity, Duratone, Mall Order,
627 Rathdown_ St., North PO Box 125, Curtin, ACT.
Cariton, Vic 3054. Please Demonstrations, phone
enciose 12¢ stamp. Canberra 81-2549,

Electronics Today International Micro Ads

21-23 Bathurst St., Sydney, 2000

Please print clearly.
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AdAress . ... . e e

.................................... P/code..........
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Four reply coupons are provided here for your
convenience. Please list only ONE advertiser and
ONE product on each coupon. If you require
information on more than four individual products,
make as many copies of the coupons as you like
(preferably typed)——again using one coupon form
for each product.

READER INFORMATION SERVIGE
AND ADVERTISERS' INDEX

For further information on Advertisers listed below complete the coupon/s stating
information required including company and position held (if relevant). Cut out the
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ADVANCED SYSTEM FOR HIGH-
SPEED TRANSPORT

Experience gained in other fields of
electrical technology is being applied
by Siemens in Germany to the deve-
lopment of a high-duty railway using
an electrodynamic suspension system
with superconductive magnets.

The technique uses superconducting
magnet coils in the vehicle and con-
tinuous conductor rails on the track.
Motion of the vehicle generates cur-
rents in the conductor rails which lead
to strong repulsive and self-stabilizing
magnetic forces between the vehicle
and the track. The high magnetic fields
of superconductive magnets permit
operation with a large air gap. Since
the magnetic fields of superconducting
magnet coils do not collapse suddenly,
even in the case of disturbances — due
to the stored magnetic energy and the
physically inherent high time constant
— the electrodynamic suspension
system possesses outstanding emer-

gency running properties. The suspen-
sion and guiding devices are also
independent from stationary supply
equipment while the vehicle is in
motion.

On a test rig in the Siemens Research
Centre the guide rail is initially being
simulated by a rotating aluminium
disc. Measurements are made of the
lifting forces perpendicular to this
disc, as well as their damping charac-
teristics and the eddy current braking
effects. The research workers state
that it will not be long before they are
in a position to present not only the
experimental, but also the exact
three-dimensional theoretical solution
for the dimensioning of supercon-
ductive suspension and guide systems.
The raitway will be driven by linear
motors, of which both the synchron-
ous and the induction types are being
investigated.

The work will soon lead to trial opera-
tion on a test track in the grounds of
the Siemens Research Centre, a circu-
lar track of 280 m diameter being
scheduled. This track is to be used for
long-duration tests at 200 km/h of the
system and all its components, such as
the linear motors and current collec-
tion gear.

with Diamond Stylus at no extra cost.

Compatible
GPS2 MONO CERAMIC Stereo Compatible
GP93 STEREO CRYSTAL
GP94-1 STEREO CERAMIC

AMPLIFIERS

Sole Australian Agents:

AMPLION (A'SIA) PTY. LTD.

m REPLACEMENT LONG LIFE CARTRIDGES

Acos 90 Series — a family of pickup cartridges
covering all the main types needed today, each fitted

GP91-1 MONO CRYSTAL Stereo Compatible
GP91-2 HIGH OUTPUT MONO CRYSTAL Steres

GP94-5 STEREO CERAMIC FOR TRANSISTOR

TECHNICAL DATA SHEETS SENT FREE ON REQUEST

$6.95

$6.95

$1.55

$8.55

$8.95 fitted with
DIAMOND

$9.95  Stylus at no extra cost

29 Majors Bay Rd., Concord,
Sydney, N.S.W. Phone: 731227
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HAM
RADIO SUPPLIERS

MAIL ORDER SPECIALISTS

323 Elizabeth Street, Melbourne
(2 doors from Little Lonsdale Street)

electronic

kits for
beginners

POPULAR IMPORTED ELECTRONIC
KITS, NO SOLDERING, EASY TO
ASSEMBLE, BATTERY OPERATED,
SAFE, SUIT ALL AGES -
CHILDREN & ADULTS, BOARD
TYPE CONSTRUCTION WITH EASY
TO FOLLOW INSTRUCTIONS THAT
MAKE THEM IDEAL GIFTS.

CRYSTAL RADIO KIT No.
28207, tunes AM broadcast band,
simple 1 hour construction, no
batteries, ideal for beginner, $4.25
post and pack .50c¢

AM TUNER AMPLIFIER KIT
No. 28241, build your own 3
transistor tuner and amplifier, all
parts transistors, tuning gang,
transformers, speaker etc. $12.50
p.-p. .75¢

10 PROJECT ELECTRONIC KIT,
NO.28202, 10 working projects,
SOLAR BATTERY, builds radios,
oscillators, signal generators, all
solid state. $7.50 p.p. .75c¢

15 PROJECT ELECTRONIC KIT
No.1544, learn electronics with
each project. Build these, morse

code oscillator, radios, alarms,
sirens etc. $9.90 p.p. .85¢

1IC-20 20 PROJECT
ELECTRONIC KIT, learn about
intergrated circuits with this
educational kit, 20 working
projects including intergrated

circuit. $11.90 p.p. .95¢

50 PROJECT KIT No.28201
DELUXE MODEL, 50 working
projects, educational entertaining,
all solid state, includes everything,
nothing to buy, constructed in
hardwood case, panel meter,
radios, amplifiers, burglar alarms,
tachometer, test equipment, good
vatue — $19.50 p.p. $1.20

DELUXE 150 ELECTRONIC
PROJECT KIT using intergrated
circuits. Contains all parts for 150
different working projects
including |.C. diode & transistor
radio, electronic switches, relays,
alarms, test equipment, etc, etc.
Very good value, Prices $30.95,
p.p. 95c.
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AUTOMOTIVE ELECTRONICS

Unless American electronics manu-
facturers move quickly into the auto-
motive electronics field, the Japanese
will beat them to it as thoroughly as
they have in many segments of the
consumer market.

This warning was given by Lester
Hogan, President of Fairchild Camera
and Instrument Corporation at Inter-
national Electron Devices meeting held
in Washington last month.

Hogan went on to say that the
Japanese are taking pollution more
seriously than any other nation on
earth and have recently adopted very
tough environmental legislation.

(See also feature article “Cars — Fut-
ure Shock), page 16 onward in this
issue).

AWA VIDEO DATA TERMINALS
FOR A.P.0.

Ninety video-data units designed and
made by Amalgamated Wireless
(Australasia) Limited have been
ordered by the Australian Post Office
for use on the Common User Data
Network (CUDN).

These terminals use the same advan-
ced design with mini-computer control
as the recently announced NCR 799
terminal. However, the editing and line
control procedures are totally dif-
ferent and have required the develop-
ment of a new program within the ter-
minal to meet CUDN requirements.

This new program, which is con-
tained on a single printed circuit
board, has already been completed and

demonstrations of a terminal operating
under CUDN line control and editing
procedures have been carried out.

Except for minor changes in the key-
board layout, no other re-design has
been necessary to produce this entirely
different terminal. It indicates the ease
with which a programmable
architecture can be adapted to inter-
face with a wide range of systems.

The terminal also incorporates a uni-
que ‘phantom multiplexer’’ design
which permits a chain of inter-
connected terminals to operate as
though connected through a controller
to a single modem.

AS TESTED
TODAY, JULY 1971 ISSUE

IN ELECTRONICS

All Solid State. Drake engineering and the recent devel-
opment of the dual gate FET make possible the first no
compromise solid state receiver. Unlike receivers with
bipolar transistors which have poor cross-modulation,
inter-modulation, AGC and overload performance; the
SPR-4 has signal handling capabilities superior to the
best tube receivers. In addition, the SPR-4 has all of the
advantages of a solid-state design such as low power
. consumpfion, mechanical and thermal stability, relia-
; bility, etc.

SPECIFICATIONS :

Frequency Coverage: Can be programmed with accessory crystals for 23 ranges (each tuning a 500 kHz band) from .5 to 30 MHz plus 150
to 500 kHz. Crystails supplied with the receiver allow coverage on these ranges: 150-500 kHz, 5-1.0 MHz, 1.0-1.5 MHz, 6.0-6.5 MHz.
7.0:7.5 MHz, 9.5.10 MHz, 11.5-12 MHz, 15-15.5 MHz, 17.5-18 MHz, 21.5.22 MHz.
Modes of Operation: AM, CW, SSB (upper and lower).
Selectivity: AM—4.8 kHz at 6 dB, 10 kHz at 60 dB.
SSB—2.4 kHz at 6 dB, 7.2 kHz at 60 dB.
CW—0.4 kHz at 6 dB, 2.7 kHz at 60 dB.
Intermediate Frequencies: 1st IF 5645 kHz four pole crystal lattice filter, 2nd IF 50 kHz four pole hi-Q Ferrite LC filter.
Freqqencylg:)al:llty: At room temperature, drift for all causes (including plus or minus 10% change in supply voltage) is less than plus
or minus %
Sensitivity: SSB and CW: .25 microvolt gives 10 dB S plus N/N, AM: .5 microvolt with 30% Mod gives 10 dB S/N.
Automatic Volume Control: AVC is used on AM, CW, and SSB. Time constants are selected for the optimum effectiveness on each mode.
Audio output is held constant to 3 dB over a 100 dB range of input signals.
Input Impedance: 50 ohms approximately (higher impedance 150 kHz to 1500 kHz).
Output Power: 3 watts into 4 ohm load (less into higher impedance loads).
Power Consumption: 18 watts on 240 VAC or 5} watts on 12 VDC, 2 watts on 12 VDC dial light off.
Calibration: Dial is accurate to better than plus or minus 1 kHz when calibrated at nearest 100 kHz calibration point.
Hum and Noise: More than 60 dB below rated output.
Size and Weight: 5% in. H x 10} in. W x 124 in. D. Weight: 18 |b.

$520 Ex Stock plus Sales Tax.
Accessories include plug-in crystal calibrator, plug-in noise blanker, loop antenna, etc.
Also available other famous DRAKE Receivers and Transceivers, including SW4A, R4B, TR4, etc.

ELMEASCO INSTRUMENTS PTY.LTD.

P.J. Box 334, Brookvale, NSW and P.O. Box 14, St. Kilda South, Victoria. Tel: Sydney 93-7944 — Melbourne 26-1552 — Adelaide
64-3296 — Brisbane 71-3366
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You may not realise it, but until now,
even the best tape decks allowed

a degree of noise during recording
and playback. This may have

been all right for conventional tapes,
since they wzre far from perfect.
But with the recent introduction of
the low noise/high output tapes,

it's no longer permissible.

Which brings us to a new generatior
of decks by TEAC. And TEAC calls

decks designed to get the most out of
the low nois=2 tapes as well as the
conventional types.

Five of these new generation decks
are described here. If you'd like

to know more, write to us and we'll
send you fu-ther information
(catalogue, dealer list and price list’
on the unit(s) that interests you.

TEAC

A Sound Idea,

14

them Superior Sound/Low Noise decks:

Stereo Tape Deck

Model A-3300

® Reel size 7" @Tape speed
33 ipsand 7Yz ips @Triple
motor mechanism @ Wow and
flutter .06% at 7V2ips

®F/R 25 to 24,000 Hz

® S/N Ratio 55dB

Automatic Reverse Stereo
Tape Deck

Model A-1250

@ 3 heads-4-head function
®Reelsize 7" @ Tape
speed 33 ips and 7Yz ips
@ Triple motor mechanism
® Wow and flutter .08% at
72 ips ®F/R 30 to 22.000
Hz at 72 ips @ S/N

Ratio 55dB

Australian Distributors: Australian Musical Industries P/L, 155 Gladstone St.,, Sth Melbourne Vic., 3205. Ph 69-5888 —
619 Pacitic M way, St. Leonards, NSW, 2065. Ph 439-5752

- Arena Distributors, 273 Hay St., East Perth. Ph 25993.

Bi-directional record
and playback tape deck
Model A-4070

@4 Ferrite heads (6 head
function) @ Reel size 7°

@ Tape speed 334 ips and

7V2 ips @Triple motor
mezhanism @ Wow and flutter
.06% at 7% ips ®F/R25to0
24,000 Hz at 7Yz ips

@ S/N ratio 58dB

e
&
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Stereo Tape Deck

Model A-1230

@ 3 1eads-4-head function
®Reelsize 7" @Tape speed
3% ips and 7% ips @ Triple
mofdr mechanism @ Wow and
flutter .08% at 7% ips

®F ‘R 30 to 22.000 Hz at

72 ips @®S/N Ratio 55dB

Combination Head

Stereo Tape Deck

Model A-1030

®Reelsize 7" @ Tape speed
3% ipsand 712 ips @Q0ne
mctor mechanism @ Wow and
fluter .08% at 7'z ips

®F/R 30 to 22,000 Hz

at 7%z ips @ S/N Ratio 55dB
@ Auto. Shut-off
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AUSTRALIAN RADIO & TELEVISION COLLEGE PTY.

206 BROADWAY, SYDNEY, N.S.W.

Dear Sir,
Please send me ‘without obligation, your free booklet,
“Careers in Radio, TV and Electronics’’.

LTD.

MAIL COUPON NOW

You are invited to mail the coupon which can be
your first step towards securing a job or business of
your own with good prospects, security and big
money. A.R.T.C. will mail to you by return, at no
obligation to you the b1g free booklet: ‘“Careers in
Radio and Television'. This booklet will show you

definite steps you can take for a better job, how you
&aa succeed in life. Post the coupon, phone or call
W.




