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It you'd like to know more
write to us for the TEAC Catalogue,
price list and franchised dealer [ist.

Sole Australian Distributors:

Australian Musical Industries Pty. Ltd.,

155 Gladstone Street, South Melbourne. Vic. 3205.
Phone: 69 5888 Telex: AA 33037
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Give your
present stereo system

a$500sound
forarounds$30

For a modest expenditure you can now
significantly improve your *8 ohm speaker
system to give the exciting experience and
‘presence’ of a frequency response to
beyond 20,000 Hz.

The Philips dome tweeter is a professional
unit designed to ensure natural reproduction
over its wide frequency range and thus
enharice any speaker system, whether 2
watts or 40 watts. The dome construction
avoids the annoying ‘beam effect’ of
conventional tweeters with its characteristic
180 polar radiation pattern of sound
dispersion at all frequencies up to 20 KHz.

Excellent transient response and low
distortion are achieved by employing a high
efficiency low mass diaphragm with a high
flux density Ferroxdure 300R magnet system

Convert in minutes — each kit complete —
2 Philips dome tweeters, cross-over
capacitors and full instructions.

*Suitable alvo for other
impedances with appropriate
CTOsS-Over values,

PHILIPS

R
Hlllbs

Complete instructions
printed on pack.

For tull information, specifications, etc., contact:

p H ' ll ps ELECTRONIC COMPONENTS AND MATERIALS
Sydney, Melbourne, Brisbane, Adelaide. Perth

153-14
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Why sell
yourself short

PERHAPS more so than with most other manufactured products,
there is a fairly well defined price level below which it is not
possible to purchase acceptable hi-fi.

At present this price — for a complete system — is slightly under
$300.

Yet many prospective purchasers set themselves an arbitrary
limit below that figure — and as a result are inevitably
disappointed.

Three hundred dollars will buy you the audio equivalent of a
Mini-Minor, five hundred — a Holden. Six,to seven hundred dollars
puts you into the Volvo/Rover class, and a thousand plus puts you
up with the Mercedes and BMW.

The difference in cost between poor quality sound and good hi-fi
is often less than a hundred dollars. Over a five-year period this is
less than a couple of cents a day.

So why sell yourself short?
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THIS month, we extend a welcome to Michel Calluaud who has
joined our staff as full-time Consultant Editor.

Originally from France, Michel has enjoyed a long and
distinguished career in the Australian electronics industry.

With design and manufacturing experience ranging from aircraft
to electronic organs, Michel has extensive knowledge of electronic
engineering, both professionally, and as a hobbiest.

From 1969, until joining Electronics Today International, Michel
was Chief Engineer, and subsequently Projects Engineering
Manager of Natronics Pty. Ltd., where he was responsible for a
wide range of advanced electronic equipment and systems. These
included the world’s solid-state taximeter, a range of digital
instrumentation, complex data logging systems, and, shortly
before leaving the company, the design and implementation of a
massive computer control system for Comalco’s aluminium
reduction plant at Bell Bay, Tasmania.

Michel is currently working on a number of specialised projects
details of which we will announce in future issues.
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Even the best automatic turntable can’t take
care of your precious records as you do your-
self. And Connoisseur recognises this.
Authoritative English magazine, “The Gramo-
phone” said: “The BD2 cannot be faulted. Its
performance is superlative, and compares
most favorably with units costing many times
its price.”

The world famous Connoisseur BD2 inte-
grated transcription unit lays a great foun-
dation for top stereo sound. It incorporates the
SAU2 high precision tone arm, inbuilt

Available trom

Telephone: 54 1464

Telephone: 21 5004

nothing takes care of your
records like your own hands...

that's why

Connoisseur

doesn't make an auto4

N.S.W. M & G Hoskins Pty. Ltd., 37 Castle St., Blakehurst 2221

Q'LD Stereo Supplies, 95 Turbot St., Brisbane 4000
Telephone: 21 3623
S.A. Challenge Hi-Fi Stereo, 96 Pirie Street, Adelaide 5000
Telephone: 23 3599
TAS Audio Services, 72 Wilson St., Burnie 7320
Te'ephone: 31 2300
VIC Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond 3121
Telephone: 42 3762
W.A. Albert TV & Hi-Fi, 282 Hay St., Perth 6000

turntable!

hydraulic cueing control placed conveniently
at the front edge of the baseplate, and stop/
start switch. It is powered by a 14 pole
synchronous motor driving a precision-ground
rubber belt, and can be supplied ready to in-
stall, or complete with base and acrylic cover.
Connoisseur BD1 turntable, built to the same
“‘no compromise” specifications as the BD2,
comes without tone arm 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.

Sole Australian distributors

INTERNATIONAL DYNAMICS
(AGENCIES) PTY. LTD
P.0. BOX 205, CHELTENHAM, VIC. 3192

INTERDYN
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SMALL PRICE (UNDER$I00)
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TEREO AMPLIFIER

BALANCE
»
AL

TREBLE

RMS channel at 8
ohms. Harmonic
distortion less

Australian Hi-Fi
said “It is a de-

light to report on
the Rotel 210 which impressed us

no end for quality and perform-

than 0.5% at rated output. As
“Australian Hi-Fi' said, “Rotel 210
gives an effortless clean sound".

ance. It is stylish, well-con-

structed and performs more than  If you want to hear performance

adequately’. regardless of figures, hear the
best value for money amplifier

The 210 is a solid state 20 tran-
sistor, 30 watt pre-main amplifier
with tape recorder output. 8 watts
M & G Hoskins Pty. Ltd., 37 Castle St., Blakehurst 2221

ever to hit the Australian market
—Rotel 210!

Available from N.S.W.
Telephone: 54 1464
Q'LD Stereo Supplies, 95 Turbot St., Brisbane 4000

Telephone: 21 3623 )

S.A. Challenge Hi-Fi Stereo, 96 Pirie Street, Adelaide 5000
Telephone: 23 3599

TAS Audio Services, 72 Wilsor, St., Burnie 7320
Telephone: 312300

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

W.A. Albert TV & Hi-Fi, 282 Hay St., Perth 6000

Telephone: 21 5004

Sole Australian distributors: l N T EEY N

INTERNATIONAL DYNAMICS (AGENCIES) PTY. LTD,,
P.0. BOX 205, CHELTENHAM, VIC. 3182
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RMCron ocsoon

heyve done
itagain!”

Say farewell to the grand old DC300, and welcome to THE PROBLEM

SOLVER, the amp that is going to make your job easier and your

customers happier. The original model DC300 was a great amp — the first

super-power low distortion amp in the world, when Amcron introduced it five

years ago.

Meanwhile, top sound systems designers have used it successfully in hundreds of demanding situations, and made
some excellent recommendations for improvements. The response of the Amcron design team was not an updated
DC300, but a totally new and different amplifier, the DC300A. it is the only high power low distortion amp
specifically designed for commercial sound applications. f{CAUTION: There are some large consumer-type amps
attempting to sell in the commerical sound field without providing adequate continuous power for all load
impedances.)

66

Power You Can Count On

One of the DC300A’s most outstanding features is that it had double the number of output transistors. This
means effectively twice the muscle of the old DC300 — at the same price. Each channel has eight 150-watt devices
for 1200 watts of power dissipation per channel. The DC300A is rated at 150 watts per channel continuous into

8 ohms with both channels driven, 300 w/ch into 4 ohms or 500 w/ch into 2.5 ohms.

Two Amplifiers in O ne
As a dual-channel amplifier with separate level controls and circuitry for each channel, the DC300A is almost two
amplifiers in one. This gives you additional flexibility in controlling your speaker load, as when driving separate

Superior Output Protection

The DC300A output protection circuitry is a radically new design which completely eliminates DC fuses and mode
switches and further reduces service problems to the negligible level. It is superior in every way to the old V|-
limiting circuit pioneered by Amcron and now used by most other high power amplifiers, since it introduces no
flyback pulses, spikes or thumps into the output signal, whether operating as a single-or dual-channel amp.

Gone too is the need to baby the amp by carefully juggling load configurations. The Problem Solver can drive
any speaker load — resistive or even totally reactive — with no protection spikes! Parallel speakers with no
deterioration of sound quality, since changing the load impedance only affects the maximum power available,
not the ability of the amp to keep on producing clean sound.

Lowest Qistortion and Noise
Also new is the DC300A’s IC front end, which sets new world’s records for low distortion and noise. At the 8-ohm
rated output, IM and harmonic distortion is less than 0.05% full spectrum; hum and noise is 110db below.
Servicing — if ever necessary — is a snap, since removing the front panel accesses the entire circuitry.

Although it is completely redesigned model, the DC300A has inherited some characteristics from its
predecessor.

PRICE $795.00 less than the DC300 sold for.

WARRANTY — three years, covering all costs of parts labor and round-trip shipping.

COOLING — excellent heat dissipation provided by massive cooling fins and the entire chassis itself.
DEPENDABILITY — stringent pre- and post inspection and testing proves every electronic component, every
circuit module and every finished unit, to bring you one step closer to install-and-forget field dependability.
PEOPLE — the same innovative design team and careful craftsmen who made the DC300 such a sound success.
And the same knowledgeable customer-service men ready to discuss your special application and send you
detailed technical data,

&AMCron

AUSTRALIAN DISTRIBUTORS:

B.J.D. Electronics Pty. Ltd. 190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 439-4201.
202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255
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Painton is the keyword for
maximum space Saving,
reliability and quality proven
multi-circuit connectors
Whether male or female,
covered or uncovered side or
top cable entry, with or without
locks they all have the right
connections...in fact a simple
method of polarisation makes
incorrect connection
impossible.

The 159 Series is BP.O
approved to PO203 andis
available with from 7 to 71
poles. The series offers smaller
physical size for any given
contact combination. Contacts
are of brass, gold flashed on
silver plate as standard
Connectors fitted with hard
gold plated contacts to APO
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specification are available on
request. The 159 Series offers
a high standard of electrical
erformance with the added
eatures of robust cable clamp
design and optional retainer,
providing a flat, strong and
sturdily [ocked mating unit.
The Multicon range is quality
approved to OEF-5321; is
available in combinations with
from 2 to 33 poles and offers
many improved features com-
pared with types of similar
construction. Contacts are
heavily silver plated to ensure
maximum contact efficiency.
Split limb clips provide four
individual areas of contact with
each plug blade. Other features
include moulded terminal
numbering and moulded

P

distance pips to avoid moisture
build up between mated plug
and socket which is instru-
mental in superior tropical
performance.

The heavy duty Multicon
range is basic to the Multicon
range, and is designed to with-
stand extreme mechanical
environmental conditions.
Available in 7 contact combin-
ations from 4 to 33 poles, the
range incorporates the same
mouldings, contacts and
electrical specifications as the
Multicon range.

A standardised range is
available ex stock. Literature Is
available on request to the
Professional Components
Division.

PLESSEY ®

Plessay Ducon Pty. Limited
Box 2 PO Villawood NSW 2163
Telephone 720133 Telex 20384

Melb: Zephyr Products Pty. Ltd
567231

K. D. Fisher & Co
422920

Douglas Electronics Pty. Ltd
6218

Adel:

Bris:
9

Perth: H. J. McQuillan Pty. Ltd
687111

Everett Agency Pty. Ltd

84137
Henderson (N.Z.) 64189




INSTROL NEW LOWER

A.D.C PRICES

ADC STEREO CARTRIDGES — AMERICA'S QUALITY CARTRIDGE

ADC 220X ...$15.00

ADC 220X. Type: Induced Magnet; Output: 6 mV at
5.5cms ‘ sec. recorded velocity; Tracking Force: 1
to 2'2grams; Frequency Response: 10 Hz to 18 kHz
+3dB. Channel Separation: 20dB from 50 Hz to 10
kHz; Compliance: 20 x 10-¢ cms/ dyne; Spherical
Stylus Tip Radius: 0007' Vertical Tracking Angte:
150,

ADC 220XE ...$18.00

ADC 220XE. Type: Induced Magnet; Output: 6 mV
at5.5¢cms ‘ sec. recorded velocity; Tracking Force:
1to 22 grams; Frequency Response: 10 Hz to 18
kHz + 3dB/ Channel Separation: 20 dB from 50 Hz
to 10kHz; Compliance: 20 x 104 c¢ms/ dyne;
Elliptical Stylus Tip Radii: Contact radius .0003"".
Lateral radius .0007’; Vertical Tracking Angle:
150

OTHER MODELS: ADC 25 — $110.00; ADC 26 —

ADC 10E mk4 . . . $45.00
Type: Induced Magnet®
Output: 4 mV at 55 ecms
Tracking Force: 7 gram
Frequency Response: 10 Hz 10 20 kHz + 2dB
Channel Separation; 30 dB from 50 Hz to 12kHz
Compliance: 35 x 10~ cms / dyne
Elliptical Stylus Tip: Contact radivs:
lateral radius: .0007°"

IM Distortion: Less than '2"% — 400 & 4000 Hz at
143 cms ’ sec. recorded velocity

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

Sec. recorded velocity

.0003'*;

aoc

ADC 500XE ...$27.00 ssoe

ADC 550X E. Type: Induced Magnet; Output: 5 mv
at 5.5¢ms ’ sec. recorded velocity; Tracking Force:
Yato2grams; Frequency Response: 10 Hz to 20kHz
+ 2dB; Channel Separation: 20 dB from 50 Hz to 12
KHz; Compliance: 35x 10 ¢ cms dyne; Elliptical
Stylus Tip Radii: Contact radius .0003*. Lateral
radius .0007**; Vertical Tracking Angle: 150,

$75.00; ADC XLM — $70.00; ADC VLM — $56.00

i

J.H. Turntable (complet.e) ... Save $$3%%

ALL THE ABOVE FOR ONLY

COMPLETE FULL-COLOUR HI-FI CATALOGUE AND

PRICE LIST ... ONLY 50c

This outstanding turntable value consists of :—

(A) JH. TURNTABLE Belt drive, synchronous motor, unmeasurably
small rumble, wow and flutter of better than
0.04%, negligible hum radiation, with 12°
diameter of platten.

(B) EXCEL ES 801 ARM Oil-damped cueing device; fully calibrated
stylus pressure adjustments; adjustable bias
compensation ; universal headshell.

{C) AD.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 acousticaliy sprung player stand 1s
available in either oiled teak or walnut,
complete with moulded perspex cover and
“stay-up’’ hinges,

Please send me your complete hi-fj catalogue
and price list. { enciose herewith postage stamps
or money order to the value of 50c. |
understand that the 50c will be refunded on my
first purchase,

Contains full specifications, gloss colour illustrations and special Instrol
discount pricing on the following items—:

Turntables, cartridges and styli, Ampiifiers, Amplifier kits and
Dynakits, Speaker system, Speaker kits, Speaker enclosures, Tuners,
Four channel equipment, Tape decks and recorders, Dolby cassette
decks, Record Storage cabinets and kits, Equipment Cabinets (Built and
Kits) for hi-fi, Hi-Fi accessories, Guitar amplifiers and guitar speaker
systems (Built and kits), Instrol products, etc.




INSTROL REGORD STORAGE
CABINETS

Now available in pre-cut kits

The Instrol range of record storage cabinets has the warmth and fashion appeal you expect of something
which is to be part of your home. All veneered timbered panels are of the very best quality, both with
the builz and polished cabinets or with the pre-cut kits. Kits are absolutely complete in every detail,
including detailed instructions.

e

MODEL RS No. 1 MODEL RS No, 2

A neat general purpose unit, designed to carry between 80 &nd A larger unit measuring 35%"” x 14" (high) x 15%" (deep), the
100 records, it measures 23%" x 14" (high) x 14%" {deep). it kit is priced at $45.00 (teak or walnut veneer). Normally comes
price is $29.50 (teak or walnut veneer). Normally comes with with base, but 4% legs optional.
base, but 4% legs optional.

oy et

MODEL RS No. 3 MODEL RS No. 4
This model measures 51%"" x 14" {high) x 15%" (deep) and is This attractive model is aesthetically styled with full height
pricec &t $49.50 (teak or walnut kits). Normally comes with opening doors and recessed handles cut from solid teak. With
base, but 4%’ legs optional. two record storage shelves, one on top of the other, and ample
vertical dividers, the unit measures 35%" x 31%" {high) x 16"
(deep). Kit price is $65.00 {teak or wainut veneer),

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

g1A YORK ‘ST., (between King & Market Sts.),
SYDNEY, N.S.W. 2000. Phone 29 4258




HIS HEARING
|3 BETTER
THAN YOURS

THAT'S WHY HE CHOSE 1,
F 4

KOSS #

The stereo headphone for

B A =T v et Rt T, S

the professional — now also ’ /i \
available to you!

Be impressed, hear Koss headphones
at the following Hi-Fi retailers . . .

T W -

-y

N.S.W,

Autel Systems
) 20 Pittwater Road,
Gladesville,
89-0663.

Audio Engineers
342 Kent Street,
Sydney,
29-6731.

Magnetic Sound "
387 George St., Sydney. 29-3371 PRO-4AA

¥ 20 Macquarie St., Parramatta. 635-0830

331 Princes Highway, St. Peters,

519-5284 vic. W.A. QL. }
Mastertone Electronics P/L. Douglas Trading Alberts TV & Hi Fi Centre  Brisbane Agencies Audio Centre,
824 Pittwater Road, 185-191 Bourke Street, 282 Hay Street, Perth, 72 Wickham Street,

Dee Why. Melbourne. 215004, Valley — 26931,

982-2384. 63-9321.




Mleasure

[] Inductance and storage factor, Q, of inductors
[] capacitance and dissipation factor, D, of capacitors

[] DC resistance of all types of resistors

with Type P966 Technica Electronica

impedance Bridge

... as well as measuring the circuit constants in experimental
equipment, testing preliminary samples and identifying
unlabelled parts.

®
«*
« Resistance: from 0.1 ohm to 11 Megohms better than =1% from 1 ohm to 11 Megohms
SPECIFICATIONS' « Capacitance: from 1 pF to 1100 uF e C accuracy: better than =1%

« Inductance: from 10 uH to 1100 H e L accuracy: better than =2% ¢ Q and D:
e D:from1.10—to 50 « Q: from 0.02 betterthan £20% ¢ Semiconductors:No. 17
to 1000 « Frequency: 1 Kc/s supplied e Powersupply:220V50c/s ¢ Dimensions:
internally, accuracy =5% ¢ R accuracy: 40 x 16 x 23.5 cm » Weight: 8 Kg

Distributed by:

Sydney: 630 7400 @ Brisbane: 52 8266
Melbourne: 41 7551 M. ICHEI_[ Perth: 29 5725
Adelaide: 93 6117 Canberra: 959138 JM/126-73
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AUTEL SYSTEMS PTY L

NORTH SHORE SUPER SOUND CENTRE
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AUSTRALIA’S LARGEST MAIL ORDER SECTION

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

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

AUTEL SYSTEMS PTYLTD N :.

639 Pacific Highway, Chatswood _raciic inway

]
N

Gordon Ave.
)
)
[
|

Mowbray Rd

——




TEL SYSTENS PTV L
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No where in Australia have you the choice to buy everything you want without being
forced to buy the particular brand the shop specializes in and at the best prices.

Come and Compare all the brands to chose what really is the best.

&

.‘.}l.‘;t w l (N ]

REASONS FOR BUYING FROM AUTEL

e top quality equipment at competitive prices o free delivery and connections in Sydney
metropolitan area e Full installation for complete systems — ask for our quotation e under
guarantee service and full workshop facilizies @ credit sale and terms arranged @ We are audio
experts, so trust us @ We have expanded to give better service, t0 give you a better purchase

—PARKING IN SIDE STREET & REAR
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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
shipment). Banque Chasiers check (preferably in US funds) and ra
will be accepted. Due to recent Australian government restrictio
unused surplus and are fully guaranteed. Orders will be shipped
attached. Minimum order amount is $5.00, do not add postage

for orders over this amount.

DATA SHEETS ARE PRDVIDED FDR EACH ITEM PURCHASED

Money Orders (please send PO receipt with order for immediate
ted company cheques {with foreign exchange stamp approval affixed)
ns we are not able to clear personal checks ... All goods are new
within two workdays of receipt of same. All customs forms will be
— we pay postage. Surface mail for orders under $10.00 and Air Mail

DIGITAL INTEGRATED CIRCUITS
(dual in line package)

Signetic TTL (5 volt operation)
8440

4. Dual 2/2 and or invert gate $0.35
8455 Dual 4 input buffer 0.40
8480 Quad 2 input NAND gate 0.40
8H16 Dual 4 input NAND (high

speed) 0.35
8H70 Triple 3 input NAND (HS) 0.35
8HB0 Quad 2 input NAND (HS) 0.35
8H90 Hex inverter (HS) 0.35
8H21 Dual JK flip flop (HS 60 MC) 1.10
8290 Decade counter (HS 60 MC) 3.15
8292 Decade counter (low power) 0.90
8251 BCD to decimal decoder 1.75
7480  Gated full adder 0.50
7413 Dual 4 input NAND Schmidt

triggers 1.75
74181 Arithmetic logic unit 3.50
8260  Arithmetic logic unit 3.15
8261 Fast carry for above 1.35
Send for free brochure listing hundreds of

bargains.

Signetic DTL (5 voit operation) dual in line

SP629 Flip flop $0.35
SP659 Dual 4 input buffer 0.25
SP670 Triple 3 input NAND gate 0.25
SP680 Quad 2 input NAND gate 0.25
SP690 Hex inverter 0.25

A A (TP D
Signetic “Utilogic

This family of logic offers medium_ speed
combined with a greater noise margin than
is available from either DTL or TTL I_Iq_?lc.
Power requirements are the same as L/
DTL (single 5 volt supply).

“Utilogic™ dual in line package

LU300 Dual 3 input expander $0.30
LU30l Quad 2 input diode expander 0.30
LU305 6 input NAND 0.30
LU306 Dual 3 input NAND 0.35
LU314 7 input NOR 0.35
LU317 Dual 4 input expandable NOR 0.30
LU333 Dual 3 input expandable OR 0.30
LU334 Dual 4 input expandable

NAND 0.30
LU356 Dual 4 input expandable

driver 0.30
LU370 Triple 3 input NOR 0.30
LU377 Triple 3 input NAND 0.30
LU387 Quad 2 input NAND 0.30

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 0-5.
8-pin dual in line, or 14-pin DIP—we will
not ship flat packs).

NES26 High speed comparator $1.00

NES65 Phase lock loop 3.50

NES566 Function generator 3.50 Dat

NES67 Tone decoder . 3.50 ata

709 Popular operational amplifier 0.35 onl

5558 Dual 741 op amp (compen- Y
sated) 1.00 s‘ .00
Dual 741 op amp 1.00

Babylon Electronics Inc.

LED DISPLAY

The MAN] 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 for
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°.
Unobstructed emitting sur-
face.
l\\l Standard 14-pin dual in line
I~ package.
‘./\ ] Long operating life, solid
-~ ]
state.
\ l Operates 'with IC voltage re-
~—— quirements.
ONLY $4.00

"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 $3.60

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

8 pin DIL Only 35¢ each
$2.75 for ten

) LM309K—5 volt regulator
.f:,_\ This TO-3 device is a complete

regulator on a chip, The 309 is

virtually blowout proof, it is

designed to shut itself off with

\ 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

LSI—CALCULATOR ON A CHIP

This 40 pin DIP device contains a com-
plete 12 (twelve) digit calculator, Add,
Subtract, Multiply, and Divide. Outputs
are multiplexed 7 segment MOS levels.
|nput is BCD MOS levels. External clock
is required. Complete data is provided
with chip (includes schematic for a com-
plete calculator).

Complete with data $9.95

COUNTER DISPLAY KIT—ED-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 Ieading 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) fibregiass printed circuit
board, three IC's, DR-2010 (with decimal
point) disptay tube, and enough Molex socket
pins for the IC's.

Circuit board is .8” wide and 41” long. A
single 5 volt power source powers both the
IC's and the display tube.

&
& )

/

CD-2 kit complete only $9.95
Assembled and tested = $12.00 /

Board only $2.50

A

‘"’B’ o ek

RCA DR2010 Numitron digi-
tal display tube. This in-
candescent five volt seven
segment 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 D-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”7 shorter.

¢. 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 only
$2.25
IC's 7490, 7447
2.75

RCA DR2010
— tube 5.00
Complete kit includes all of the above plus

5 programming parts, instructions and Molex
pins for 1C's. Only $8.95

The MAN3M is a seven segment diffused
planar gallium arsenide phosphide readout.
It is capable of displaying 10 digits and 9
distinct letters and is encapsulated in a
high contrast ‘red epoxy package.

® 0.127” high led 7 segment display.

® Bright red 400 ft-L at 10ma per segment.
* Compatible with standard digital IC's.

® Compact spacing 5 digits per inch.

$3.00 each. Ten or more $2.50

Post Office Box J, Carmichael, California. 95 608 U.S.A.
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“Sizzling!
the only word
to describe
the extraordinary
performance of
the new Wharfedale
“Denton’’ and
“Linton’’ compact
speaker
systems. ,

DENTON 2. LINTON 2.

Size: 14”7 x 9%" x 8%"./Fre- Size: 19”7 x 10" x 9%2"./Fre-

quency response: 60-16,000 Hz.
+ 3 dB./Power rating: 20 watts
DIN./Speaker complement: 8"
bass speaker, 2" tweeter./Cross-
over frequency: 1,400 Hz./Finish:
Oilled teak or potished walnut.

WHARFEDALEN » 4

WHARFEDALE
——

Come and hear the difference
ask for a no-obligation demonstration

Gray dealer

Bleakley Gray Corporation

Head Office: 28 Elizabeth St.. Melbourne, Vic. Tel 63 8101°

quency response: 55-17,000 Hz.
+ 3 dB./Power rating: 20 wetts
DIN./Speaker complement: 8"
bass, 2” tweeter./Crossover fre-
quency: 1,200 Hz./Finish: Oled
teak or polished wainut.

Ry 7

LINTON 3.

Size: 19”7 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.

then find out how little they cost!

Australian National Distributors:

Sydney Office: 177 Salisbury Rd.. Camperdown. N.S L"I Tel. 519

Canberra Office: 25 Molonglo Mall. Fyshwick. A.C.T

N

Telex 31904

Tel. 952144°

DENTON 3.

Size: 14" x 9%” x 8%"./Fre-
quency response: 65-17,000 Hz.
+ 3 dB./Power rating: 25 watts
DIN./Speaker complement: 8"
bass, 4” mid-range, 2" tweeter./
Crossover frequencies: 1,100 and
4,000 Hz./Finish: Olled teak or
polished walnut.

FINEST BRITISH
%4 5 DESIGN.

Wharfedale experience makes. Call at your nearest franchised Bleakley
imagine how well they'll sound at home . . .

Pty.Limited.

Adelaide Office: 301 South Terrace, Adelaide S.A Tel 236219
8risbane Office: 3 Prospect St.. Bowen Hills. Old. Tel. 52 7333
Perth Office: 27 Oxford St.. Leederville. W.A. Tel. 81 4988

W, M 1

SG.WNP.4




There's a big new dimension in
cassette sound—all packed into the
beautifully compact dimensions of the
BASF CC 9101 CrO2 Cassette Recorder.

A difference in sound quality you
will actually hear—with any cassette.

Drop in a BASF CrO2 Cassette and
you will hear-the extra dynamic range.

Few other recorders of this go-any-
where size can boast as large a speaker,
or an amplifier of this power. No other
recorder can boast the technical
superiority of BASF!

Here are some of the other great features
that will make the CC 9101 a natural
choice:—

® Automatic or manual
recording control.

® Large easy-to-read <
meter showing record- N
ing and battery charge level.

® Only one knob to adjust
for output, switching to
automatic output and volume.

® DIN connections for remote
control microphone, record player,
radio amplifier and tape recorder, and
for external loudspeaker or head-
rhones.

® Automatic CrO2 switch.
® Foldaway handle.

And it comes complete
with a CrO2 pre-recorded
[/ cassette to introduce cus-
/ tomers to the new dimen-

sion in sound. BASF CrO2
tapes increase

—
‘ {
' \ ! / dynamic range by 80%)!

Background noise is all but
eliminated.CrO2 is magnetically
stable and its smooth regular surface
minimises head wear,
Its Big Brothers are coming!
The versatile CC 9201 with automatic
eject cut-out and instant repeat system.
The professional CC 9301, the recorder/
radio that can do anything. You know
BASF reel-to-reel and cassette tapes
—they're the world's finest. Now you have
the opportunity of buying the complete
BASF Cassette System. Grab it]

The new dimension in Cassette Recorders

18

Distributors: Sydney (Head Office): Maurice Chapman & Co. P
W. L. Redman Agencies, ‘11 Hall St, N.S.W. 230
Melbourne: Maurice Chapman & Co. Pty. Ltd.,
Pty. Ltd., 399 Montague Rd., West End, QId. 41
Perth: Anderson-Tedco, 11-13B Belmont Ave., Belm
St., Tas. 7250. Darwin: Pfitzners Music House, Smith St., N.T. 5790.

ty. Ltd,, 276 Castlereagh St. 2000. Newcastle:
0. Canberra: Sonny Cohen & Sons, 20 Isa St,,
146-150 Burwood Rd., Hawthorn, Vic. 3122. Brisbane: Ghandlers
01. Adelaide: Neil Muller Pty. Ltd., 8 Arthur St.,

A.C.T. 2600.
Unley, S.A. 5061.

ont, WA 6104. Launceston: P. & M. Distributors, 87A Brisbane

BA2931
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SELLS SOUND FOR LESS!

AKAI GXC 46-D
HI-FI cassette stereo tape deck

Styled right, performs superbly. With the inclusion of the famous GX Head ONLY
focused-field recording system and two other top systems, Dolby Noise

Reduction and Akai Automatic Distortion Reduction systems, the sound of
this brand new cassette machine belies the notion that natural clear sound
reproduction can only be achieved with an open reel unit. Check the features

Fi response: 30-18,000Hz at 58dB S/N {with

and then listen. Amazing Hi-
Dolby). You’ll be glad you did.

*POST YOUR CHEQUE OR ORDER TODAY!

DOUGLAS TRADING for Hi-Fl SOUND

185-191 BOURKE STREET, MELBOURNE — PHONE 63 9321
Complete range of fabulous Memorex tapes and Jensen Hi-Fi speakers



HAM
RADIO SUPPLIERS

MAIL ORDER SPECIALISTS

323 Elizabeth

Street  Melbourne

(2 doors from Little Lonsdale Street)

200-H. $12.50

90° quadrant meter.

Pochet size.

AC/V: 10V, 50V, 100V,
500V, 1000V (10,000)/V)

OC/V: 5v, 25V, S0V, 250v
500V, 2500V (20,000)/V)

OC/A: 50,A, 2.5mA, 250mA

OHM: 60kg), SMQ

Capacitance: 100pF to .01.
uF, 001,F to .1,F

db: —20dd to +22db

Audio Output: 10V, SOV,

120V, 1000V AC

"1'1'“' size: 447Xk
%

AS-100D/P.
4.50

High 100,000
N/Volt sensitivity
on D.C.

Mirror scale. Pro-
tected movement.
AC/¥: BV, 30V, 120v
300V, 600V,
{10,000¢)/v)

0C/v: 3v, 12v, 60V, 120V
300V, 600V, 1200V
(200, /V)

DC/A: 12,,A 6mA, 60mA
300mA, 124

04AM: 2k, 200hQ,
20Mg, 200Mg)

: —20 to +63db
Audio Outpet: 6V, 30V,
120v, 300V, 600V

1200V A

Battery: Internal
Apprex. size: 714”5y
2%

——————

MODEL OL-64D/P

MULTIMETER
20,000 ohms per volt. DC
vons:lo.ozs, 1, 10, 50, 250

5
-
3

5000 (at 10K
AC volts: 0-10, 50, 250
100 (at 8K o.p.v.). DC
current: SOuA, ImA, S0
mA, 500 mA, 10 amps.
Resistance: 0-4K K
4M, 40 megohms. DB
scale —20 to plus 3% 08.
Capacitance:  250pF to
0.02uF.  Inductance: O-
H. Size: 5% x 44
x 1% in
Price $19.75
Postage 30c.

MODEL C1000 $6.95
is the ideal low cost
ket meter.
: 10V, S50V, 250V
000

1000V, (10003)/V)
OC curreat: ImA, 100mA
OHMS: 150k)
Decibels: —10db to + 22db
Dimensions: 4% ~x3lp”xll4”
L2738 %17t § 17

T

CT-500/P, $16.75
Popular, medium-
size, mirror scale.
Qverioad-Protected.
AC/¥: 10V, S0V, 250V,
500v, 1000V (10,0000/V)
0C/v: 2.5v, 1oV, S0V
250V, 500V, 5000V
(20,00002/V)
DC/A: 50,A, SmA, 50mA
500mA

OHM: 12kg), 120hg,
1.2MQ, 12Mq

b: —20db to +62db

Approx, size: S12”x3%”
LIRS

—_—_———

A-10/P
Giant 64~ Meter.
inbuilt signal

$55.00

(10,00002/V)

0C/¥: 0.5V, 25V, 10V
50V, 250V, 500V, 1000V
at 30,0000)/V
5000V (10,0000/V)

AC/A: 1A, 10A

OHMS: 10k}, 100kg),
1M, 100M0)

h: —20 to +620b

Signal Injecter: Bloching
oscillator circust with
a 25A102 transistor

Apprex. size: 625~x714%x
phes

e Operates on &
Po Use.

hermistors,

LAFAYETTE "GUARDIAN
6600 6-BAND RECEIVER

“CY Battaries for

® Oparates trom 220-240 Volits AC with
Built-in Transtormer Supply for Home
Usa

.#0 Transhitors, 17 Diodes and 2

o SHde-Rule Disl Calibrated for Each
Band plus Logging Scale for Refarence
Purpotes

6 BANDS

(1) LONG WAVE — 160 kHz to 390kHz
(2) BROADCAST — 650kHz 10 1600kHz
(3} MARINE ~ 1 6MHz to 4.6MHz
(4) VHF FM — 88MHz to 108MHz
{5) VHF AIRCRAFT — 108MHz to

136MHz
{8) VHF FM — 147MHz to 17dMHz

$179.50

**
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SCIENTIFIC GEOSTATIONARY
SATELLITE

The British Aircraft Corporation on
behalf of the STAR (Satellites for
Telecommunication, Applications and
Research) consortium of European
electronic and aerospace companies,
has been awarded a $22 million con-
tract by the European Space Research
Organisation for the development and
manufacture of Europe’s first geo-
stationary scientific satellite — GEOS,

20

The three year development pro-
gramme will involve 15 companies in
10 European countries.

GEOS will carry a payload of nine
scientific experiments into geo-
stationary orbit where from various
positions in the magnetosphere the
experiments will measure electric and
magnetic fields and also particle

densities and distributions. In addition
the experiment data from GEQOS will
be correlated with ground-based
measurements.

SUPERSCOPE PRODUCE IN
TAIWAN

The US Superscope organisation are
actively building a manufacturing
facility in Taiwan,

Joseph S. Tushinsky, President of
Superscope said that the factory,
scheduled for operational use by
September 1st, will produce tape record
recorders and stereo systems. No less
than 400 000 recorders are scheduled
for production in the first year,

Previously, those Superscope and
Morantz products manufactured out-
side the USA, have been built by SRC
in Taiwan, and SRC in Japan.

LIQUID CRYSTAL DISPLAYS
An 8% digit, seven segment liquid
crystal display has been developed by
RCA’s Solid State division for possible
incorporation in electronic calculators.
Projected selling cost is US$1 per
digit by the end of 1973.

EUROPEAN COMPUTER
PARTNERSHIP

In Europe, Philips, Siemens, and the
Compagnie Internationale pour
I'Informatique are planning a tripartite

venture into the computer field.

It is believed that the projected
combine’s intention is to compete
against IBM who are increasingly
taking over the European computer
market. At present |BM have an es-
timated 65% of the market, whilst
Philips, Siemens and Cll share about
12%

CALCULATOR PRICES FALL

Prices of electronic calculators con-
tinue to plummet — with the record so
far being held by US company Rapid
Data Sales.

At the recent Chicago Consumer
Electronics Exhibition, RDS quoted
their scientific model 824 at US$239
on the opening Sunday, at US$229
on Monday, and $199 on Wednesday.

Tl cut the price of their SR-10
scientific units from US$149 to
US$119 — presumably to make room
for their more sophisticated SR-20.

Summit International’s SQR 16M
fell from US$159 to US$112in a
month,

The fall in prices is even more extra-
ordinary because most calculator
manufacturers are unable to keep up
with the demand — many are quoting
several months delivery.

Michael Corrado, Canon'’s (US)

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1973



national sales manager, says that "“no
merchandiser believes what a cal-
culator manufacturer tells him on
deliveries nowadays."”’

Another, somewhat embittered
industry spokesman observed to
ETI’s reporter that it was no longer a
rat race — "'The bloody rats won
months ago!”’

SIGNETICS SECOND SOURCING
NATIONAL SEMICONDUCTOR

The Signetics Corporation has re-
leased a series of operational amplifiers
and one comparator |C second sourcing
existing similar types from National
Semiconductor, IC’s available so far
are types 101A, 201A, 301A and 308
op amps plus the type 311 comparator.

IRH SEEKS US TAXIMETER
MARKET

The North American market for the
Australian designedand built solid
state Natronic Taximeter is being
investigated by a senior marketing
executive of IRH Industries Limited,
Mr. M. J. Martin.

Mr. Martin is visiting various centres
in the United States and Canada that
have expressed interest in the advanced
type of electronic meter, which is
virtually a miniature computer re-
placing the mechanically operated
flag fall and fare meter traditionally
installed in taxis.

The radically designed Natronic
Taximeter was introduced to the
Australian market about two years ago
and has won high acceptance from a
large number of cab operators.
Recently, the meter has been further
refined to meet overseas requirements
and it is this version to which Mr.
Martin is seeking U.S. and Canadian
reaction.

SELF ALIGNING LASER

One major limitation of mobile laser
communications systems has been in
keeping both ends in optical
alignment.

This problem now seems to have
been overcome. An American
company, Stabilized Optics
(Cupertino, California), have
developed a unit in which the
transmitter and receiver are optically
stabilized.

Weighing only five pounds, the
equipment can transmit messages over
distances of up to 20 miles and may be
used on rolling steps, moving vehicles
or aircraft.

Voice messages are transmitted
digitally and decoded back into speech
at the receiver.

LUNAR MICRO-CRATER

A crater made on the moon by a
micro-meteorite, and brought down to
earth from the Caley plateau by the
Apollo 16 astronauts as part of a
specimen, is a mere three hundredths
of a millimetre in diameter. NASA has
put the moondust specimen containing
this micro-crater at the disposal of the
Max-Planck Institute for Nuclear
Physics in Heidelberg, West Germany,
from where it has been sent to the
applications laboratory at the Siemens
works in Karlsruhe for examination
under a scanning electron microscope.

The specimen only measures about
2 x 1 mm. and is, strictly speaking, not
really moon material at all. Instead, it
is an “interplanetary traveller” itself,
a nickel iron meteorite which is es-
timated to have crashed down on the
moon some 3000 years ago. Normally
such meteorites vaporize on impact

and only very seldom leave behind
fragments. This extremely rare
specimen of meteoric iron has, in turn,
been hit by a micro-meteorite whose
only remaining ‘‘trace’’ is a crater of
0.03 mm. diameter (the thickness of a
woman'’s hair).

All that the scientists in Heidelberg
could say of the micro-meteorite was
that it had a speed of more than 10
km/sec., in other words 40 000 km/h.
What particularly struck the research
workers at the Max-Planck Institute,
however, was the presence of parallel
structures in the immediate vicinity
of the crater produced by the impact,
this being a mineralogical peculiarity
of meteoric iron. Two other and even
smaller mini-micro craters to the right,
which have a diameter of only two
thousands of a millimetre are also
noteworthy,

VARACTORS FOR CAR RADIOS

Motorola’s Semiconductor Products
division has developed a varactor tuner
unit for AM car radios.

The unit — designated the MVAM-1 —
consists of three matched varactor
diodes in a single package.

At present the device costs US$1.50
but Motorola hope to be able to pro-
duce the device in monolithic form
when the price should fall to
approximately US$1.00.

MINICOMPUTER-CONTROLLED
SECURITY SYSTEM

A comprehensive,
minicomputer-controlled security
network has been put into operation
by a major bank in Pittsburgh,
Pennsylvania.

Officials of the Mellon Bank and
Trust Co. claim their new automatic
security system has already been
instrumental in the capture of one
would-be bank robber at one of their

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1973

branches. The bandit was arrested less
than two minutes after police
headquarters received a teletype alert
printed out on the command of a
Computer Automation Alpha 16
minicomputer incorporated in the
bank’s new Diebold DGM-320
Security System.

This police alarm was an automatic
function of the system, which
continuously monitors security
sensitive areas in the bank’s
headquarters and 22 area branch
offices, through electronic sensors
plugged into a private data
communications network, as well as a
closed-circuit television surveillance
system,

Claimed to be the most
comprehensive security installation
ever developed for a financial
institution, the system is programmed
to react instantly and decisively to a
broad range of pre-established
conditions — ranging from burglary to
fire — and was developed by Diebold
Inc. of Ohio in co-operation with the
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_News
digest

Delco Electronics Division of General
Motors.

Mellon’s DGM-320 system is
operated from a large control and
display console manned by security
personnel in the bank’s headquarters.
The controlling Alpha 16
minicomputer periodically monitors
and gathers information from devices
that simply report on-off or go/no-go
conditions, using a Computer
Automation asynchronous modem
controller to switch data into private
telephone lines connecting each bank
branch to the control system.

All conditions concerning security
contact points are programmed into
the Alpha minicomputer’s 8K 16-bit
core memory. The computer knows,
for example, when a given area is
secured or open for entry, and reacts
instantaneously to every deviation
from norm, implementing a series of
prescribed activities designed to meet
the potential ‘emergency’

The intformation-generating devices
installed in security areas cover a
broad spectrum of sensors and
switches, noting such activities as the
opening and closing of doors, windows
and vaults. Also included are heat and
smoke detectors, ultrasonic and
infrared sensors. The system activates
alarm devices to alert security
personnel and/or the police when the
vaults are entered illegally, when the
bank or any of its branches are
robbed, or when someone tampers
with any of the multitude of security
devices. The security system's
minicomputer automatically
determines whether a circuit has been

cut, shorted or grounded, or plugged
into an external power supply.

When the DGM-320 system detects
an emergency condition, it tells
security personnel exactly what steps
are to be taken to handle the situation
by projecting a 35mm slide on a screen
mounted in the system console; in
addition, a teletype report is printed
out and any required audio alarm is
sounded. This effectively relieves the
system operator of any need to
interpret a given problem, and
eliminates any guesswork in dealing
with that problem.

ALLEN WRIGHT FORMS NEW
COMPANY

Herman D'Hondst, late of Hewlett
Packard, and Allen Wright, late of
Hewlett Packard and Wright Audio
Developments, have formed a new
company, Haltronics Pty Ltd. They
will be marketing a range of low
cost electronic test instruments as
well as some professional audio equip-
ment, aimed primarily at the recording
industry.

Their first two test instruments, a
$135 3% digit digital multimeter and a
$160 10 MHz autoranging counter
will be available this month, along with
a "Jet Sound Effect”” generator for
recording studio use.

Due for release in October is a $250
MHz counter/timer with optional 200
MHz prescalers. Future products
include a function generator, an ultra
tow distortion audio oscillator and an
autonulling, digital readout audio
distortion analyser. Studio monitor
amplifiers and recording mixers are
under development and will be buiit
to order.

All products are intended to compete
directly with imported equipment but

at a good price advantage because of
local design and manufacture.

Haltronics’ address is: 57 Sinclair St.,
Crows Nest, NSW.

SPACE TOOL TO AID FIRE
PREDICTION

Space technology joins in the fight
against forest fires in the form of an
unmanned instrument that warns
foresters when tha probability of fire
is high. This unit, now in service with
the California Division of Forestry at
Sunol, California, checks its surround-
ings and passes information to
Forestry headquarters in Sacramento
via a NASA satellite, tracking stations,
and the Ames Research Center. John |,
Giem, a space technology engineer at
Ames, adjusts the new device at
Sunol. A team of experts at the
Division of Forestry Ames Research
Center are studying a system which
would use the detectors over a wide
area to furnish critical information on
fire danger.

Sonab

Dealer of the Month

Talk to the expert staff of

Allans Audio and High Fidelity on the 1st floor
ALLANS MUSIC (AUST.) LTD
267 Collins Street, Melbourne 3000, Tel. 63 0451
ALLANS — YOUR WORLD OF MUSIC
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*Our unabashed coupon will reveal all.
[ I - ]

Please send me all the details on
Eveready nickel cadmium rechargeable power cells.

I Name o
I Address - l
I B _ Postcode I

086.P.339.01
L I BN N BN B ‘

You are almost certainly aware that ‘Eveready’ make a
prodigious range of nickel cadmium rechargeable power cells.

Each one is completely sealed, utterly reliable and
exhaustively tested. They come in just about every possible
shape and size and voltage.

Along with our magnificent charging units which are
compact, ruggedly constructed and modestly priced.

But rather than go on and on bending your ear about
them in the narrow confines of this advertisement, we’ve
prepared a brochure bursting with details. And it’s yours,
absolutely free, in return for the coupon above.

We’ll forward it to you promptly under plain wrapper
together with the answers to any thorny problems you may
have with regard to nicad cells or anything else concerning
portable power that just may be keeping you awake nights.

No charge.

Union Carbide Australia Limited.

le batteries

—v'.-\

157 Liverpool St. 20656. Brisbane 243-253 Edward St. 31 1391,

St. Kilda Rd. 261241, 262332. Adelaide 41-49 Currie St. 516099, Perth 901 Hay St. 212926

m BATTERIES Products of ‘Eveready’ & ‘Union Carbide’ are registered Trade Marks,

ever wanted to know about
‘Eveready’
were afraid to ask’
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DICK SMITH & STAFF — SUPER VALUES

SPEGIAL WITH KITS
THIS MONTH

FREE copy of NEW ‘BASIC ELECTRONICS’

This 100 page book has only just come off Electronics Australia’s
press. It's an excellent follow-on book to any of the kits
described here, gives a basic, easy to understand insight into
electronics covering radio, t.v. etc. Crammed with illustrations,
diagrams etc and normally sells for $2. This month we’re giving
it away FREE with any of these kits. Yes a $2 book for

nothing with every kit

10 in 1 kit

The beaut thing about this one
{s that you don’'t need to
know a thing about electronics
to build radios, amplifiers and
osclllator circults. Ten of them
are described, teaching the
principtes with actuat working
circuits: 4 radios, a transmitter
type clrcult and S5 different
oscillators. A variety of
applications are also covered.
Very simple you don't need a
soldering iron, a clever
springgrip terminal Is used
with ~ pre-cut and stripped
wires and each terminat s
numbered for easy
connection. The 20 page
booklet tells you how each
circuit works and about the
parts which include a solar
cell, ferrite bar antenna
earphone, transformer etc.
Some of the circuits can be
run from the sofar cefl but a
1.5V battery (l4c extra) is
advisable. The kit measures
15""'x10'2"'x2"" and costs $8.95
(P&P 50¢) and you get the
igeal follow-up book FREE,
‘Baslc Electronics’.

1C 20 in 1 kit

i O
1C-20 .. 1

_l![— ) RAD RS

sctEwcE LaND

This kit features a specially
designed, enlarged integrated
circult (1C) with the top taken
off so you can see, just as If
you weére looking through a
powerful microscope, how the
capacitor, two resistors, a
transistor and diode are
ltaced. Then there are 20
asclnating experiments using

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1973

the IC. The kit wuses an
ingenious see-thru printed
circuit idea, The components
are mounted on a clear plastic
sheet and you simply put the
circuit you want to build
underneath. You can then see
where to run the wires to
make the circuit work. No
soldering thanks to the clever
sprlng-grlf terminals. There's a
solar battery, ferrite antenna,
speaker and earphone and
various other components.
You can build 1 and 2
transistor radios, a photo
burglar alarm, a light
frequency controlied
oscillator, an electronic
machine gun generator etc.
Really educational and will
give many hours enjoyment,
Clrcuits can be built over and
over again, A 9V battery s
needed with this kit (53c
extra) $13.25 (P&P 75c)
including FREE $2 ‘Basic
Electronics’.

150 in 1 The Uttimate kit

e

/‘E . Lg}..
fuld'?".'

) oot -

vt ,.,wnv‘
_—

W
How else could we describe
this truly magnificent kit
which comes complete in a
wooden presentation case?
The 88 page manual describes
150, yes one hundred and
fifty, experiments. No
soldering and the kit operates
off safe battery supply. An
enlarged IC Is included (see IC
kit above). Kit Includes CdS
cell, solar battery, d.c.
microammeter, speaker, relay,
microphone, radio tuner,
transformers, two transistors
plus 1C, potentiometer, slide
switch, 15 resistors, 10
capacitors, morse key etc.
Projects include Sensitive
galvanometer with IC
amplifier, ultra low frequency
uise generator, logic circuits,
ransistorised voltmeter,
signal tracer, filickering lamp
rainfall indicator, tachometer
garage door transmitter an
recefver, electronic harmonica,
bongo, physiotherapy shocker,
wireless 1C burglar alarm. The
list goes on and on. Case
measures 16" x81Y2"" x3Y2""
$35.95 (P&P $2) You'll need a
9v and 2 3V batteries also
(85¢ extra) Dick alsolgives you
FREE ‘Basic Electronics’ the
next step . ..

——

50 in 1 Solar Energy

Kit

You need nothing extra to be
able to build 50 simple yet
interesting circuits. Then see
what you yourself can dream
up! The 50 described cover a
variety of circuit types
communications, test, control,
indicator and alarm circults;
all designed to teach you the
basic principles of electronics.
Many of them feature the
solar cell (a more reliable one
than the last space mission we
hope!) The kit contains a
generous assortment of
components just like those
used in space electronics, soO
there's plenty of opportunities
for experimenters. Includes
relay, earphone, speaker,
meter, transformer etc, 58
page manual and hardwood
case. $21.95 (P&P $1.00).
Batteries 1 x 9V 53c and 2 x
1.5V 14c each extra. Don’t
forget your FREE Basic
Electronics too!

GOT A CATALOGUE?
We’'ve already sold
thousands, so how come
you're managing without
one? Most people reckon
it's just another catalogue
till they see one. Our's is
crammed full of goodies,
most are lllustrated for
easy identification, There
are useful charts and the
transistor spec page is an
innovation, saves time
sorting through data to
make your selection.

We charge 50c for the
catalogue but you get
FREE ™ discount vouchers
inside to recover the
investment (orders over
$10 qualify for a free
catalogue so tell us with
your order if you want
one). Just mail the coupon
and give yourself a
surprise!

BOOKS

The Philips Pocket Book 1973
edition
Needs little
introduction, a
700 page bible
of everything
made by Philips.
S— paelC S5
parameters etc.
Enormous
sections on
Tubes, crts,
transmitter,
microwave,
photsensitive nuclear devices
etc; semiconductors and ICs
(280 pages in this section
alone); Components and
materials (257 pages). Every
hobbyist, engineer, technician,
amateur, yes everyone should
have one, At $2.30 it's under
I cent per page! (P&P 50c
extra)

G.E. Electronic E xperimenter's
Manual

This one
describes some
a0 interesting
projects, many
of which could
have industrial
applications,
(they're not just
fun circuits). But
first a useful
chapter on fundamentals of all
the parts — SCRs, diacs, triacs
etc. Then the projects are split
up into groups: audio,
motor-car, games, home and
workshop. Typical circuits
include CD ignition, burglar
alarm, electronic dice, battery
operated fluorescent lamp,
speed controller, precision
thermostat etc. In all 250
pages for just $3.40 (P&P 50¢)

G.E. Transistor Manual
' \tlsle'vet mfanatghed

: o get a further
TG supply of  this
LET{T]M hard ~ to get
manual. A text

book that's in

great demand.

The 7th edition

has 596 pages

and covers

e theory right
thr|? utgh to
applications in
== 20 chapters on
every semiconductor, Typical
chapters include biasing and
dc amplifiers, loglic, digital
circults, feedback and servo
amps., regulated power
supplies, unijunctions, tunnel
diodes, sllicon controlled
switches. Various GE specs are
also included. $3.50 (P&P 50c).

DICK SMITH (WHOLESALE) PTY. LTD,,
162 Pacific Highway, Gore Hill, 2065
Tel: 439 5311 (near Channel 2)

DEAR DICK

y ORGANISATIONS,

CATALOGUE AVAILABLE AT
RADIO

Please send me your catalogue. | enclose 50ctowardsthe cost
plus 25¢ to cover p&p knowing that it contains special 50c
discount vouchers.

POST CODE

NO CHARGE TO
CLUBS, SCHOOLS ETC.

| APPLYING ON OFFICIAL LETTER HEAD.
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I=Fl=the
state of the art

Editorial Director, Collyn Rivers, reports.

it

Photograph reproduced by courtesy of Trio Electronics, Tokyo
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Diaphragm of Heil driver is a convoluted polythene membrane carrying a
continuous-foil conductor analogous to the ‘voice coil’ in a conventional speaker.

This diaphwagm is inserted between two large magnetic pole pieces.

When the electrical audio signal passes through the conducting foil, the folds of the
diaphragm vary their spacing, thus altering the space between them and hence generating

the acoustic signal.

The unusual action of the driver produces a very large air movement for a small motion
of the diaphragm — thus it is very efficient — about 3 to 4 percent say Heil.

Not apparent from the drawing is that the magnetic pole pieces are in fact an open grip
of parallel strips thus allowing the sound to be emitted from both sides of the

diaphragm.

Practically unique in its operating principle, the Heil driver has extremely low inertia

and no resonances within its operating range.

DESIGNERS, whether of hi-fi
equipment, motor cars, or even
houses, tend to fall into two main
groups — categorised by the way in
which they think, or are allowed to
think.

The first type of designer thinks
‘vertically’. He develops new devices
by building on the accumulated
experience of what went before —
examples of this are the Shure V15 Mk
111 cartridge (reviewed on pages 32 &
33 of this issue), the Rolls-Royce
motor car and the majority of
domestic architecture.

The second type of designer thinks
‘laterally’. He takes advantage of
modern technology but littie heed of
the form in which previous generations
thought things should be. Here,
examples of lateral thinking include
the Beogram 4000 turntable, the Heil
Air Motion loudspeaker, the ID
Citroen and Mini-minor, and, in the
field of housing, Buckminster Fuller’s
geodesic domes. (readers interested in
lateral thinking should study the
numerous books by Edward de Bono).

Until recently, the hi-fi industry has
been characterised by vertical design
with very few truly fresh approaches
to problems:

There have been a few exceptions —
such as Henry Kloss’ development of
the AR range of acoustically
suspended speakers, Ray Dolby’s noise
reduction system etc, but these are
examples of what one might describe
as ‘diagonal thinking’, owing as they
do, something to both design
approaches.

The biggest problem afflicting the

designer committed to the horizontal
approach is that he is almost invariably
competing with conventional systems
that despite their fundamental
‘wrongness’, have, nevertheless, been
refined over decades of vertical
development. A classic example of this
is the reciprocating internal
combustion engine, another is the
deep keel yacht.

It is then all the more to the credit of
Bang and Olufsen that their new
Beogram 4000 turntable is so good.

Now, all over the world, design
engineers are taking a fresh look at
many areas of hi-fi equipment design
and, in our opinion at least, the next
two or three years will see some most
dramatic developments in the recording
and reproduction of sound.

VALUE FOR MONEY

On a more down to earth level, some
very worthwhile developments have
been taking place primarily in the
upper and lower thirds of the hi-fi
price range.

A couple of years ago we wrote that
*hi-fi starts around $350°. This is still
very largely true today — although
several companies are producing
complete systems at $300 or slightly
less. One example of these is Pioneer’s
new ‘Prelude 500’ system (sold only as
a total package of amplifier, turntable
and two speakers) at a recommended
retail price of $299. Included within
this package is the excellent little SA
500 amplifier.

Two years ago the optimum amount
of money to spend on a hi-fi system —
judged purely on a performance/price

basis — was somewhere between $650
and $850. Surprisingly, despite
inflation, the best value for money is
now achieved by spending slightly less
— probably between $575 and $750.

The reason for this is the recent
introduction of a number of really
good loudspeakers costing between
$120 and $175. Many of these, such as
the smaller products from AR,
Advent, Dynaco, Audiosound,
Rectilinear etc, compete with their
larger and more costly counterparts in
practically every way except power
handling capability.

True, it is still not possible to obtain
really deep bass from a small
loudspeaker, but for the great majority
of hi-fi enthusiasts the limitation on
bass reproduction is the size of their
listening room rather than the depth
of their pocket. As this is a point
rarely understood by hi-fi enthusiasts,
we have included a table within this
article listing the lowest bass
frequency that can be realistically
reproduced in rooms of various
lengths.

TOP OF THE SCALE

At the upper end of the price scale,
recent developments include the
Beogram turntable previously
described — even at its selling price of
$500 plus, people are queuing up to
buy it. Shure’s new V15 Mk Il is
somewhat of a mile stone (kilometre
stone ?) in cartridge design for it
typifies what may well be the ultimate
manifestation of this type of design. it
is difficult to see what further
improvements could reasonably be
made whilst staying within the bounds
of current technologies.

In the field of loudspeakers, the Heil
Air Motion Loudspeaker may well be
the first of a new generation of
loudspeaker designs. At present it is
available only as a mid¥ange and
treble unit, but the manufacturers are
actively developing a bass driver as
weil. We have not heard this unit
ourselves, but authoritative sources in
the USA are lavish in their praise.
Hirsch-Houck Laboratories for
instance wrote ‘Even if we had never
listened to...this speaker, its
measured frequency response alone
would invite the use of superlatives.
This is one of the few speakers we
have tested, in a normally ‘live’ room,
whose overall frequency response and
smoothness are comparable to those of
a good high-fidelity amplifier — and
that is no small achievement’.

For those who prefer a more
conventional approach, Acoustic
Research’s LST is probably the

loudspeaker equivalent of the new
Shure cartridge. It is best described as
the uftimate AR3a, and for those who
can afford the room — and the price —
it is well worth consideration.




Shure’s superbd new V15 Mk 111 cartridge.

TAPE RECORDERS

Enormous improvements have been
made in cassette decks and it is now
possible to buy cassette machines that
have a standard of reproduction
virtually indistinguishable from reel to
reel machines. Inbuilt Dolby or other
noise reduction systems are now
standard in all top quality cassette
machines, and the use of these circuits
has removed the tape hiss that was
characteristic of cassette players until
recent times,

Regrettably there is still a shortage of
pre-recorded cassettes of any
worthwhile standard and far too much
prerecorded material is produced on
tape of such poor quality that one can
but marvel at the sheer cynicism of the
producers. This is rather a pity because
some truly excellent tape cassettes are
now readily available, and these high
quality cassettes must be used if the
performance built into the top cassette
players is to be exploited.

The arguments and counter-
arguments between protaganists of iron
oxide and chromium dioxide tapes
still rages. At the risk of losing all our
good friends in the tape business it is
our opinion that there is very little
difference in listening quality between
any of the tapes made by the leading
contenders. It's a bit like the light
platter versus heavy platter turntable
affair — it doesn’t really matter which
technique is used just so it is used
properly.

It is of course true that chromium

dioxide tape must be used with a
machine for which it is specifically
intended as quite different bias levels
and erase levels are required.
' g€qually important is to use the tape
recommended by the machine’s
manufacturer, or, for those with the
necessary technical ability, to optimize
bias for one brand and type of tape
and to use that tape only.

Advances in reel-to-reel machines are
now confined almost entirely to those
machines intended for professional
use. Excellent reel-to-reel machines are
still marketed for domestic use, but
their sales seem to be mainly limited
to tape enthusiasts who find that
editing is so much simpler with this
type of machine.

Trend-setting ‘Prelude 500’ system from Pioneer retails for less than $300.

AMPLIFIERS

Amplifier development continues
along conventional lines, although
there is an increasing tendency toward
higher power outputs. The
justification for such large amplifiers is
the inefficiency of many new types of
speaker systems. In fact it is probably
true to say that were it not for the
availability of multi-hundred watt
amplifiers, the transmission line
speaker (and others) would not have
been commercially feasible.

Performance of top quality
amplifiers is now very good indeed —
they are fast approaching the ideal of a
piece of non-inductive wire with
adjustable frequency characteristics
and gain.

At the lower end of the scale there
are now some excellent amplifiers
priced between $120 and $200, which
are more than adequate to drive the
new generation of similarly priced
speakers described above.

THE GREAT FOUR-CHANNEL WAR

One day in the future, battle scarred
marketing executives are going to take
their grandchildren on their knees and
tell them wonderous tales of the Great
Four-Channel War.

Now well into its third year, there is
still not the slightest sign of a
reconciliation between the competing
matrix and discrete camps, although
the battle lines are now more clearly
defined, for, going along with that fine
old Middle Eastern proverb that ‘the
enemy of my enemy is my friend’, the
various matrix proponents (with the
possible exception of Sansui) now
appear to see the RCA discrete system
as their common enemy.

MATRIX SYSTEMS

Basically all matrix systems are the
same in that they attempt to encode
four channels of information onto a
two channel record (or tape).
Decoding circuitry built into the
receiving equipment then decodes the
encoded material — aiming (but not
always succeeding) to direct each
information channel to its ‘correct’
loudspeaker.

The only real difference between the
competing matrix systems lies in the
proportions and phase relationships in

which the original four channels of
programme material are mixed down
to two — and expanded out to four
again. Following some furious
technical battles between a dozen or
so companies, there now remain only
two major contenders, Columbia’s SQ
system, and Sansui’s QS system.

The Columbia SQ system is favoured
in the USA, and, according to
Benjamin Bauer of CBS Laboratories,
75 brands of audio equipment
produced by SQ licencees are now
available, or are about to become
available, both in the USA and
overseas. These 75 brands, claims Mr.
Bauer, account for more than three
quarters of the sales of audio
equipment world-wide.

United States patent 3 708 631 has
been issued to Columbia covering
various and broad aspects of - logic
decoders, and cross-licencing
agreements have been signed with
Electro-Voice that enables SQ
iicencees to take advantage of
developments from both companies.

The main advantage claimed for the
SQ matrix is that it is compatible with
both stereo and mono playback
systems — and this is of prime
importance when it is realised that at
least 90 percent of record buyers listen
to records on mono players.

Sansui’s QS matrix — which is being
adopted by an increasingly large
number of Japanese companies — is far
less satisfactory in this respect. QS
encoding yields a disc that has very
poor left to right hand separation
when played on stereo equipment and
very strange effects indeed played
monophonically.

Against this, front to rear separation
is much better than with SQ although
the so-called ‘gain-riding’ circuits that
are added to the more expensive
decoders increase the  channel
separation on most programme
material. These gain-riding circuits are
available for both QS and SQ systems.

Actually it is slightly misleading to
speak of QS and SQ matrices, for both
systems have been modified several
times during the past few months,
Parameters of the two systems are
becoming closer together, and, whilst
QS decoding is still not very
satisfactory for SQ discs — and vice
versa — the differences between the




two systems are now relatively small
and it is more than likely that there
will eventually be a common format or
one so similar as to be virtually
identical.

The SQ system has been chosen by
the great majority of FM broadcasting
stations. These stations transmit SQ
records by conventional stereo
broadcasting which are then decoded
by the listeners’ receiving equipment.
In the US, over 200 stations broadcast
four channel programmes in this
manner.

Commercially, the cost of SQ
decoders should fall substantially
following Motorola’s development of a
solid-state integrated matrix chip (MC
1312). Two further associated chips
from Motorola are logic module MC
1315 and power transfer module MC
1314,

The MC 1314 module is technically
interesting in that it acts as a gain
control and speaker balance element
permitting the gain of all four
channels to be adjusted
simultaneously, with a tracking error
of less than 1 dB over a range of 80
dB.

At present the highest degree of
separation that any matrix system can
achieve is 20 dB in all directions — but
this can only be obtained with the
most  sophisticated of gain-riding
systems. Neither system can reproduce
different sounds from all four channels
simuitaneously.

DISCRETE FOUR-CHANNEL

Discrete four-channel sound suffers
from few of the limitations of its
matrixed counterpart, being recorded,
as its name implies, on four quite
separate information channels.

Initially, discrete four-channel
consisted of reel-to-reel tapes and
associated tape decks, but the system
did not meet with any noticeable
success until RCA's release of 8-track

cartridges under the trade name
Quad-8. Subsequent legal
complications caused RCA to change
the name to Q-8 and they are still
marketed under that name.

In 1972, RCA introduced the
Japanese-developed CD-4 disc. Unlike
the matrix recordings that attempt to
cram channel routing information into
the two normal stereo channels, the
CD-4 disc actually carries an additional
two channels of information. This is
achieved by extending the frequency
range to 50 000 Hz. The frequency
range up to 15000 Hz is used to carry
the combined front and rear signals for
both right and left channels —and the
higher frequency channels carry
information necessary for separating
front and rear channels.

A demodulator, operating in a very
similar manner to decoding circuits in
FM tuners, sorts out the various signals
routing each (subsequently amplified
signal) to the appropriate loudspeaker.

Sceptics — who almost without
exception have not heard the CD-4
system in operation — doubt the
ability of a stylus and pick-up
cartridge to operate at frequencies as
high as 50 000 Hz. Nevertheless the
Shibata stylus (specifically designed
for the CD-4 system) copes admirably
and both JVC and Panasonic are

TABLE |

Lowest
reproducible
frequency

{in HZ)

Length of room
(in metres)

85.75
68.60
57.10
49.0
42.8
34.3
27.5

producing the necessary cartridges and
decoders.

Decoding circuitry for the CD-4
system is very complex but a well
known manufacturer of specialised
IC's will have a CD-4 decoding chip
available in the very near future and
this will reduce the complexity of the
CD-4 decoders enormously.

All RCA records are now produced
in the CD-4 format as the system is
totally compatible with both stereo
and mono record players. The use of a
new vinyl formulation for the records
has ensured that four channel
information is not destroyed when the
record is played on mono equipment.

Original CD-4 discs were cut at one
third playing speed, however recent
advances have enabled this to be
increased to one half playing speed

and it is hoped that they will
eventually be cut at normal operating
speed.

Due to the increased bandwidth of
the CD-4 record, it is not currently
possible to broadcast a CD-4 signal,
and this is a major obstacle in the way
of total acceptance of the system.

The discrete and matrix systems are
totally incompatible. If both are to
remain in use, equipment must either
contain decoding circuitry for each —
or the user must purchase two
different systems — or at least
decoders.

Although a number of world famous
equipment manufacturers are not yet
producing four channel equipment, it
is now practically certain that
four-channel is here to stay — the only
remaining question seems to be the
really big one of which system will win
out — or will be have two competing
systems with all the attendent
complications?

Or, although the equipment industry
needs this like a hole in its head — will
a lateral thinker come along with a
new and brilliantly simple approach!®

THE MODERN DICTIONARY OF ELECTRONI
communications, micro electrics, fibre optics, semi
collection of electronics reference boo
HOW TO MAKE WALKIE-TALKIES FOR LICENSED OPERATI

ESSENTIAL BOOKS

ON. Only A$1, post free.

CS. Contains concise definitions of more than 18000 terms in electronics,
.conductors, computers, medical electronics. Fully illustrated. Essential to any
ks. Ideal for workshop and laboratory. A$13, post free.

COSMIC RADIO WAVES. Start a new hobby — RADIO ASTRONOMY. This big book of 444 pages is an ideal handbook for the

beginner and established enthusiast. Numerous

including pos

tage.
PROBLEMS lr? ELECTRONICS WITH S
problems, answers and how they were arr

waveguides, transmission lines, 307 pages, A$2 post free

HANDBOOK OF TRANSISTOR EQUIVALENTS A

e,
IRELESS EQUIP
information for British/USA receivers, transmitters,

transistors, 78 pages. Only Asl post f
THE GOVERNMENT SURPLUS W

impression A$7 post free,

RADIO HANDBOOK. Latest impression. 974 page
especially for the radio amateur, electronics en ine

and developments. A$15 plus A$l towards carriage.

THE SCATTERING & DIFFRACTION

ge.

photographs and illustrations. Published by Oxford University Press. A$6

OLUTIONS. A must for the student, technician and electronics engineer. Contains 349
jved at. Includes all aspects of electronics, amplifiers, power supplies, computers, aerials,

ND SUBSTITUTES. Includes many thousands of British, USA and Japanese

MENT HANDBOOK. Gives circuits data and illustrations ptus valuable
trans/receivers. With modifications to sets and test equipment. Latest

s. W. I. Orr. 19th edition. A comprehensive communications handbook written
er and technician. Covers every aspect of amateur radio including latest designs

OF WAVES. A goldmine of information for the experimenter, amateur and scientist.
Profusely illustrated. Published by Oxford University Press. Price A$4 including posta

99 WAYS TO IMPROVE YOUR SHORTWAVE LISTENING. Essential to all short wave listeners. A$4 including postage.
HANDBOOK OF SATELLITES AND SPACE VEHICLES. A comprehensive working handbook that provides important data
both tabular and graphical enabling space scientists technicians and telecommunication engineers to acquire a greater working
knowledge of sateliite and space vehicle design, Iaunching, orbiting, etc. Includes a detailed coverage —

COMMUNICATIONS IN SPACE. An imposing b

ANY OTHER BOOK IN PRINT OBTAINTED. Please state title, author & publtisher.

ook of 457 pages. A$14 ptus A$l towards postage.

Payment for books can be made by International Postal Money Order. Registered cash. Cheques with foreign exchange stamp
approval affixed. Before sending personal cheques please obtain your bank’s advice.

DEPT. T. E. GERALD MYERS. (Bookseller & Publisher), 18 S

haftesbury Street, Leeds, LS12 3BT, Yorkshire, England.
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HOW TO CHOOSE A GOOD
TO READ

With Wide-Focus Acoustic Lens:
00

(Stage1:12 kHz only)

HOW TO CHOOSE A GOOD
KNOW HOW TO

As usual, the graphs show a very simple
thing in a very complicated way. The
graph on the left shows the way sound
travels when a loud-speaker is fitted with
a wide-focus acoustic lens.

The graph on the right shows the way
sound travels without the lens.

As you can see, the sound has a more
even spread with a wide-focus acoustic
lens. You probably worked that out
already.

From which you'll gather that a wide-
focus acoustic lens is a good thing.

The question is, why do you need one?
Look at the way you listen to your
present speaker system: at some point

mid-way between the two speakers.‘ and
the same distance away from them. It's the
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way most high fidelity showrooms like to
demonstrate their equipment.

And you know why you sit or stand
there ? Because if you move too far back,
or left or right, the high frequency sound-
waves travelling in a narrow cone would
miss you, and you'd hear a blurred version
of stereo.

It's because of this narrow cone that
you need a wide-focus lens, to open out
the cone and send the high frequencies to
all listeners in the room.

You can demonstrate this to yourself
by sitting in a chair on castors when you
listen to a Coral demonstration. Take
yourself for a test-drive. You shouldn't
notice any difference, either in quality
or in stereophonic or quadrophonic effect,
wherever you move to.

This means that when you get the

speakers home, you can fit them into
your exisiting room design, instead of
having to make drastic alterations, as you
may with more conventional systems.

Size of the speaker enclosure is a per-
sonal matter. But it’s safe to say always
go for the largest enclosure you can afford,
SO as to get the best bass reproduction.

But having a large bass speaker or
woofer, calls for a very sturdy and air-
tight enclosure, to ensure low-frequency
damping and minimal vibration distor-
tion, even at high volume.

With Coral, you don't have to worry
about the enclosure. It's airtight, and it’s
solid. The woofer, whether it’s a 12” in the
Stage 7 or 6” in the Stage I, is set into a
polished walnut baffle flat on both sides to
climinate a very nasty phenomenon
known as acoustic bounce.
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SPEAKER IF YOU KNOW HOW
A GRAPH.

Without Wide-Focus Acoustic Lens:

0)

You may wonder why we go to all that
trouble to polish up a baflle.

Partly it’s because we don’t want you to
be disappointed when you take the grille
off. And partly it’s because no-one else
goes 10 the trouble.

There aren't many other people who
bother to make the grille removable at all.
But then, they don’t have silver whirligig
acoustic lenses to show off.

Even without taking the grille off, you
can tell that. Just by stepping out of their
high frequency range.

CORAL STAGE SERIES
SPECIFICATIONS:

STAGE 7 Speakers: 12” (305 mm)
woofer, 5”7 (127 mm) mid-range 3.”
(89 mm) tweeter, 2” (51 mm) super-
tweeter,

Capacity: 80 W, Impedance: 8 ohms,
Frequency Response: 25-20,000 Hz,

SPEAKER IF YOU DON’T
READ A GRAPH.

Crossover Frequency: 700, 4,000, 10,000
Hz, Sensitivity: 93 dB, Dimensions: 27"
(686 mm) H 16” (406 mm) W 13"
(330 mm) D, Weight: 551 1bs (25 kg).
STAGE 1 Speakers: 6”(152 mm)woofer,
27 (51 mm) tweeter, Capacity: 30 W Im-
pedance: 8ohms, Frequency Response: 30—
20,000 Hz, Crossover Frequency: 8,000
Hz, Sensitivity: 93 dB, Dimensions: 18"
(457 mm) H 11" 2719 mm) W 9
(229 mm) D, Weight: 19-8 Ibs (9 kg).
Sole Australian Distributors: General
Accessories
153 Sturt St. South Melbourne, Vic.
443 Concord Rd. Rhodes, N.S.W.
81-97 Flinders St. Adelaide, S.A.
50-54 Lt Edward St. Brisbane, Q’ld,
46 Milligan St. Perth, W.A.
Cnr Ingham Rd. & Echlin St. Townsville,
Q'ld. & Homecrafts, 199 Collins St.,

Hobart, Tas.
coraL [
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SHURE V15
MK I
PHONO-CARTRIDGE

f

electronics

ODAY

t test

Shure V15 Mk 111 cartridge with 1 kHz
square wave input (7cm/sec)
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FOR many years, the Shure V15 Mark
Il cartridge has been regarded by
audiophiles as being one of the best
cartridges that money can buy. The
reason for this is simply that in terms
of the main criteria, of fidelity,
trackability and lack of colouration,
the V15 Mark |l has few peers.
However, the linearity of the Mark ||
never quite matched the excellence of
the rest of the cartridge, and in this
one respect there are many cartridges
which are undoubtedly superior.

This clearly bothered Shure and so,
over a period of seven years, they have
developed a cartridge which is a
worthy successor to the Mark |1, Quite
naturally, the designation for the new
cartridge is the V15 Mark |1,

Each new cartridge that Shure
Brothers have released has generally
been a state of the art improvement
over their cartridges that have gone
before — the new Mark Ill is no
exception,

The designers of the Mark 1l aimed

“One of the world’s top
cartridges — it is quite probable
that it is the best.”’

at improving several aspects of
performance; perhaps the most
important of which was to flatten the
frequency response in the region
between 10 kHz and 20 kHz. Those
familiar with the design of
transformers will realise that the high
frequency roll-off of the V15 Mark ||
was primarily attributable to the lack
of an optimally laminated core
structure. However, it is one thing to
propose a laminated core structure and
quite another to produce the type of
lamination required when the
miniscule size of such a transformer is
appreciated.

Nevertheless, Shure have developed
manufacturing techniques that has
enabled them to build laminated cores
and these are now fitted to all Mark 11|
cartridges.

A second major change was that the
geometry of the pole pieces needed
optimisation in order to eliminate — or
reduce — the effect of non-linearities
in the air gap. The result of this is
improved efficiency, flatter frequency
response and significant improvement
in cartridge output at the top end of
the frequency spectrum.

The next area attacked was in the
actual stylus and stylus assembly. We
know from simple mechanics that a
lower mass is easier to move than a
heavier one, hence the lower the
effective mass in the stylus, the greater
the ease with which the stylus can
follow the record groove. But a simple
reduction of mass itself is not the sole
criteria. Rather it is the correct
improvement of dynamic compliance
in order to be able to cope with the
high velocities that exist on many
records. Whilst the V15 Mark |1 had an
effective tip mass of 0.45 milligrams,
the Mark Il is reduced to 0.33
milligrams. This reduction is not
dramatic, not could it be, because of
the need to produce a stylus lever
strong enough to work,

Having looked at Shure Brothers’
design philosophy, it now remains for
us to see what the V15 Mark I!I
achieves in practice.

When one has for review what may
well be the best cartridge in the world,
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the techniques available to evaluate its
performance are critical. The Shure
Brothers’ test record “Acoustical
Obstacle Course’” TTR101 did not
really provide a good enough test for
the trackability of the Shure V15
Mark I1, let alone the Mark |11. So how
do we evaluate the performance of the
Mark 111? This problem obviously
worried Shure Brothers long before it
became our problem, and their
approach was to develop two new
records. The first of these, the
TTR110 "Audio Obstacle Course,
ERA 11" was specifically developed to
show the difference in performance
between the V15 Mark |Il and other
“lesser” cartridges. Unfortunately
whilst Mark |11 cartridges are now
available, the record has been delayed
in production and we look forward to
reviewing it later. Shure Brothers have
also produced another professional
record, the TTR103, specifically
designed for laboratory testing. This
would have been particularly useful,

Shure V15 Mk 111 shown here in an SME tone arm.
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but again was not available at the time
we performed our tests.

Hence we were obliged to wuse
programme material from standard

demonstration records such as Shure's

TTR101. Fortunately,
assessing trackability, we had no
difficulty in measuring all other
parameters, nor in subjectively
evaluating the overall performance of
the cartridge.

The frequency response of the Mark
111 has a maximum excursion of 31dB
between 20 Hz and 20 kHz when
installed in the average tone arm, and
405 dB when fitted to an arm such as
the S.M.E. Whilst the level recordings
show a rise at 18 kHz, this is a
characteristic of the test record not
the cartridge. This measured response
is significantly better than that of the
Mark 11,

Cross-talk in the critical region
between 200 Hz and 20 kHz showed a
channel separation of not less than 25
dB generally, and nowhere less then 20

apart from
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MEASURED PERFORMANCE
OF SHURE V15 Mk Il
CARTRIDGE

Frequency Response
(20 Hz — 20 kHz2) *0.5dB
Sensitivity
{at 1 kHz at 5 cm/sec)

1.75v
Channel Separation

{at 1 kH2) 25d8

dB. Again the limitation here is the
quality of the test record.

Square wave tests showed that the
effective frequency response extends
to at least 25 kHz without any
significant resonance effects being
apparent. The square wave response
showed less ringing than any cartridge
previously tested.

It is in the region of trackability and
lack of colouration, however, that the
Mark Ill really excells. This cartridge
has the cleanest response of any that
we have had the pleasure of testing,
and can oope with the most
demanding programme content that
we have in our record collection. We
could not fault it in any way.

The Shure V15 Mark Il is a truly
excellent cartridge, but for its full
potential to be realized it must be used
with a top quality amplifier and
speakers (we used a Thorens TD125
table, plus an S.M.E. arm; a Pioneer
SA1000 Amplifier, and JBL Control
Monitors). Top line records are also
necessary or the results are
unquestionably poor. But provided
that good quality equipment is
matched to this new cartridge, the
results will be truly superb.

The Shure V15 Mark 111 is one of the
world’s top cartridges — it is quite
probable that it is the best. ®
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MCDERN life has brought a plethora
of man-made sources of radiation.
Among the most subtie are those
generated in the microwave spectrum,
at frequencies from 30 Megahertz to
300 Gigahertz — nestled between radio
and infrared waves at wavelengths
from 1,000 to 0.1cm.

The Russians have long maintained
that microwaves can cause a wide
range of psychological and
physiological abnormalities;
particularly the ‘‘asthenic’ syndrome:
irritability, fatigue, headache, loss of
memory and indecisiveness. Soviet
scientific faith in microwave-induced
aberrations is based on several years’
observation of workers in industrial
microwave environments conducted
by the Academy of Medical Sciences
(Moscow) during the late 1950s and
early 1960s. As a resuit of these
studies, permissible microwave
exposure levels in the Soviet Union are
one-thousandth of the U.S. ASA
Standard for continuous exposure in
industrial and military situations.

American scientists have remained
generally skeptical about the potency
of low-energy microwaves; it was not
until the late 1960s that their
researchers were able to replicate
Soviet laboratory experiments. Thus,
the U.S. project charged in 1957 by
the three military services with
determining microwave hazards,
mainly investigated large-scale thermal
effects: it set a 10 milliwatt/cm?
exposure ceiling which is still in
widespread though not mandatory, use
in the United States. However, recent
American findings indicate that
microwaves do produce seemingly
inexplicable physiological effects.

THE SOUND OF MICROWAVES

Exploring low-power-induced
biological responses for several years,
Allan Frey of Randomline, Inc.,
Willow Grove, Pa., has shown that
human beings can bear microwaves
directly. He reports in IEEE
Transactions on Microwave Theory
and Techniques for 1971 that his
subjects report a variety of sounds,
including buzzing and humming, when
they are irradiated with trace amounts
of radio frequency energy in the UHF
and VHF spectrum. However,

Do microwaves pose a hazard to mind and body?

according to Frey, the microwave
beam must be amplitude modulated or
pulsed at audible frequencies to
produce the effect. He says that some
researchers who failed to confirm the
phenomenon used unmodulated
microwaves,

The intensity of the sensation is a
function not of the average energy of
the pulsed waveform, Frey maintains,
but of the peak energy. Those familiar
with high fidelity equipment are aware
of the controversy about “peak music
power’’ versus the more useful rms
power ratings. Frey has shown that as
far as hearing microwaves is
concerned, peak power is a better
measure than rms power. Since a
microwave beam of low average power
can be highly modulated, people can
hear such low rms, high peak power
beams; Frey reports a statistically
significant threshold — about 0.3
mW/cm< average power — at which
highly modulated signals become
audible.

It is not clear how microwaves
produce the sensation of sound, but
Frey has ruled out one possibility:
fluctuations in external air pressure
impinging on the eardrum. In the hope
of learning something about the
mechanism, he looked for the
periodicity pitch phenomenon
associated with ordinary hearing:
perception of tone from a pair of
conventional acoustic pulses is related
to the time delay between them. No
relationship between delay and
perceived frequency was observed for
microwave hearing. In fact, trained
musicians, irradiated with low level
UHF energy carrying a 200 Hertz
signal, reported hearing a mixture of
higher frequencies, including
harmonics of the original tone. Thus,
Frey concludes that microwaves do
not act directly and rexclusively by a
simple linkage with the ear-brain
network.

STRAIGHT TO THE NERVES
Another possibility is that microwave
electric fields trigger nerves directly;
nerves transmit pulses
electrochemically, the balance of
sodium and potassium ions on either
side of a nerve cell membrane being
critical to the hearing process.
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by Gerald Silverberg

Hermann P. Schwan of the Moore
Schoo! of Electrical Engineering,
University of Pennsylvania, has argued
against direct stimulation of nerve
tissue. Using a theoretical model of
nerve action, he has shown that the
electric field strength required across
the boundary of a nerve cell is about
500 kilovolts per centimetre; a
microwave beam of such intensity
would burn a living organism to
cinders. Frey, however, says that very
intense microwave beams may not be
required for nerve tissue stimulation;
he suggests that the imperfect state of
knowledge of nerve operation is
sufficient reason for not rejecting out
of hand a possibly delicate and subtle
interaction between microwaves and
flow of information to the brain.

In experiments with cats, Frey has
evoked brain stem electro-
encephalographic activity with
microwave pulses as small as 30
microwatts/cm< average energy with
60 milliwatts /cm2 peaks. Different
neural phenomena associated with
microwaves have been observed by
other researchers: G.E. Hearn has
shown that microwaves influence the
frequency at which a flashing light is
seen as a ocontinuous image — an
accepted indication of neural
dysfunction; A. E. Bourgeois, Jr. has
found that the sound threshold
required for auditory perception
decreases during microwave
irradiation.

AN AVERSIVE RESPONSE

There is also evidence from American
scientists that low-level microwaves
can affect behavior. In 1965, for
example, Dr. Susan Korbel and W. D.
Thompson, University of Arkansas
psychologists, reported increased
activity from rats irradiated with 1

mWicm?2 rf eriergy. Allan Frey has
constructed & »>huttle box — a
miniature room divided into two

compartments by a low barrier; when
he illuminated one side of the box
with 1 mW/cm2 UHF microwaves, lab
rats distinctly avoided the irradiated
side, spending only 30 per cent of
their time there. Microwaves are
clearly responsible for this behavior,
Frey concludes, although he has no
explanation for how the rats sense the
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radiation — at such low power levels,
body temperature rise is insignificant
— or why they dislike it.

Drs. Don R. Justesen and Nancy
Williams King of the Neuropsychology
Research Laboratories, U.S. Veterans
Administration Hospital, Kansas City,
Mo., and Rex L. Clarke, University of
Kansas, have pursued microwaves’
aversive effects further. In a
conditioned suppression environment,
they found that the radiation
stimulates an aversive response in rats
— the cessation of licking associated
with a photoelectrically triggered sugar
solution reward — by warning the
animals of impending electric shock.
The conditioning of aversive behavior
is impressive because the subjects have
no natural inclination to make such
responses, as they would with
appetitive behavior; in situations
where the biophysical mechanisms are
mysterious and conclusions based on
statistical analysis of behavior, it is

absolutely  essential to exorcise
artifactual uncertainty.
These researchers suggest that

modulated microwave cues suppress
licking almost as efficiently as do
audible tone cues. The subjects reacted
to microwave signals as low as 1.2
milliwatts/gram of body weight, and
one rat was able to sense .6 mW/gm —
equivalent to about 1 mW/cm2. The
team writes in the US magazine
Science for April 23, 1971, "“We offer
our data as evidence that confirms and
extends the generality of Frey’s
findings; mammals are sensitive to
something that inheres in or
accompanies illumination by
microwaves at low levels of available

er.”

Although U.S. scientific findings of
specific low power biological effects
are growing in number, the only
microwave health hazard officially
recognized in the USA is general
body heating. The present exposure
tolerances appear to be more than
adequate in safeguarding against
known heating effects: heat
prostration, testicular damage and the
formation of cataracts. However,
scientific opinion and government
concern, partly engendered by the
Radiation Control Act of 1968 and
the Occupational Safety and Health
Act of 1970, appear to be motivating
much more comprehensive studies.

THE NAVY INVESTIGATES

Is there a clear and present
microwave danger? |f not, what is the
precise nature of the phenomena? The
Navy, in particular, has embarked on
an extensive research program. One of
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their most ambitious experiments is
being conducted by Dr. Dietrich
Beischer at the Naval Aerospace
Medical Institute, Pensacola, Florida.
Beischer has constructed an
8x8x10-foot chamber in which Navy
volunteers will live for several months
at a time; they will be under uniform
exposure to microwaves beamed from
a 16-foot antenna outside their

quarters. (Microwaves, April, 1972)
Beischer will be looking for fong-term
effects of extremely low power
microwaves, initially less than 1

mW/cm2, on a gamut of physiological
and psychological variables: body
weight, temperature, EEG and ECG
rhythms, decision making, reaction
time, anxiety, etc.

Dr. Beischer was reluctant to tell me
more; the Navy has become sensitive
since the appearance of a columnist’'s
story about the project. The use of
human guinea pigs is less shocking
than it appears, however;
communications technicians and
plywood workers, who use microwave
ovens to dry their products, are
routinely exposed to the low level
radiation that will be employed in the
experiment. Except for cases of
inadvertent overexposure, there have
been no reports of microwave injury,
The possibility of insidious long term
damage exists, of course;
high-power-microwave-induced
cataracts have gone undetected for
years. In any case, Beischer has had
difficulty in procuring volunteers
because of manpower shortages in the
Navy, and it will be some time before
any firm conclusions can be drawn
from the project.

A DIFFERENT KIND OF HEAT
Animal experiments have highlighted
phenomena which may represent clear
hazards to man. Although these
studies used not insubstantial amounts
of microwave energy, the injuries they
produced may not be of thermal origin
in the usual sense. In 1961, for
example, C.A. Van Ummersen, a Tufts
University biologist, exposed chick
embryos to microwaves for five hour
periods, elevating their temperature

only 3.5°C above the normal
incubation temperature, but producing
many abnormal embryos. Raising

embryo temperature by other means
had no serious consequences.

Dr. Russell Carpenter of HEW'’s
North-eastern Radiological Health
Laboratory and Elliot M. Livstone,
Presbyterian University Hospital,
Pittsburgh, reproduced Van
Ummersen’s results with the
meal-worm beetle. Irradiating 140
pupae in 80 mW or 20 mW waveguides
for 20-30 minutes or 120 minutes,
respectively, they found that only 36
developed into normal adults. Again,
pupae exposed only to the equivalent

temperature ambient

normal. Speculating
mechanisms responsible for
microwave-stymied growth, the
researchers write, ‘’Successful
development and metamorphosis
depend upon a system of delicate
chemical balances involving so many
enzymes and hormones and their
interactions that there must indeed be
almost countless targets for microwave
radiation to strike.” (/EEE
Transactions on Microwave Theory
and Techniques, February, 1971).

Carpenter has also attempted to
understand how microwaves cause
cataracts. The lens of the eye is
particularly susceptible to microwave
damage; Carpenter has shown that
microwave injury is cumulative at
subthreshold doses, i.e. repeated
exposure to small amounts of
microwave energy can create the same
opacities produced by much larger
single doses. Thus, cataract formation
cannot be a purely temperature
dependent phenomenon. In
collaboration with Dr. Jin Kinoshita,
Harvard Medical School, Carpenter
detected a significant decline in
ascorbic acid in rabbit lenses soon
after irradiation. Drs. Van Ummersen
and Frances Kogan found the
DNA-synthesis-and-mitosis inhibition
were also characteristic concomitants
of microwave exposure.

The combination of microwaves with
another stressor, such as physical

were mostly
about the
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restraint, can synergize, according to
Dr. Justesen. Harnessed rats subjected
to 10.5 mW/gm radiation showed rises
in body temperature 1°C greater than
those of unharnessed rats exposed to
the same radiation. Indeed, a few
of the restrained rats succumbed to
hyperthermia at a deep colonic reading
of 43.5°C, while their untrammeled
peers sweated it out at a more
comfortable 39°C for a full four
hours. Justesen told me that the
irritation of the restraint, coupled with
the novel stress introduced by the
microwaves, can lead to a potentially
lethal endogenous release of heat.
“The heat at the seat is a good
reflection of an animal's emotional
state, he said. Microwaves can
precipitate an emotional upheaval.
Concern about the biological effects
of microwave radiation has been slow
in coming in the U.S. One reason,
ironically, is the thoroughness of the
earlier military research on the thermal
hazard. For years, the vast Russian
documentation on the subject has
been relegated to the back rooms of
scientific establishments — the catch
basins for persistent irritations which
do not conform to prevailing patterns
of thought.

The explanation of this benign
neglect is complex. Allan Frey has
pointed to the generally inadequate
quality of available translations from
