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You wouldn’t buy
the wrong pair
of shoes
for your feet.

So why buy the wrong tape deck for
your home?

It can happen. There are so many to
choose from. Each has its own way of

enticing you, Edi-Q, an electronic record pause control.

Yet the TEAC A-3300 stereo tape deck It eliminates the clicks and snaps that can occur
stands out. It has everything a serious amateur when you pause and then restart. The professionals
would want, plus many features that even the use it. Now you can also.
professionals love. You’ll especially appreciate the front panel

It accepts the big 10% inch reels. bias switch for the proper selectjon of bias current
So when you give your next party, you’ll have and recording equalization. It’s an important
uninterrupted music for up to six hours. Instead feature; it gives you the most enjoyment from the
of having to change tapes all the time. new low noise/high output tapes, as well as regular

Your own recording technique will improve tapes.

also. Because the A-3300 has Attach TEAC’s A-180 to the deck.

TEAC’s unique It’s our Dolby* Noise Reduction Unit. You’ll
enjoy sound perfection because the Dolby
eliminates unwanted tape hiss and
other noise. Music never sounded

so good. We invite you to take the step
and bring this TEAC package of

sound into your home.

Notice how well it fits.

AN-180

AUSTRALIAN DISTRIBUTORS: Australian Musical Industries P/L.. 155 Gladstone St.,

Sth. Melbourne, Vic., 3205. Phone: 69 5888 — 619 Pacific H'way., St. Leonards, N.S.W.,

®  2065. Phon;_: 439 6936 — Arena Distributors, 273 Hay St., East Perth. Phone: 25 9993 —

; Sth. Aust. Truscot Electronics Pty. Ltd., Hindmarsh Square, Adelaide. Phone: 23 3024.

The sound of perfection . A T e i Direct Imports (N.Z.)Lid.. $90W Southampton

Street, Hastings. Phone: 89 184 — Fiji: D. Jeevan & Sons, 87 Cum ing Street, (G.P.O.
148), Suva. ne: 22710 — New Guinea: Paul Mow & Co., Box :n49.8La:eFl’h£me: 2251?.0‘
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Give your
present stereo sys

a$500 sound
foraround $20

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
enhance 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 also for other

impedances with appropriate
cross-over values,

e
H"""s

A

" Complete instructions
printed on pack.

pH l Ll ps ELECTRONIC COMPONENTS AND MATERIALS
Sydney, Melbourne, Brisbane. Adelaide, Perth

153.24
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ompromised
FM

IMPLICIT in the arguments, both for and against Australia’s adoption
of the UHF frequency band for FM broadcasting, is the assumption
that the listener will be able to enjoy programme material reproduced
with true fidelity.

But if overseas experience is any guide to what will happen here, this
assumption is not valid, for, no matter what the theoretical capabilities
of FM broadcasting may be, the system has been hopelessly
compromised by the truly appalling design of nearly all mass-produced
FM receivers.

Certainly, manufacturers of hi-fi FM turners and tuner/amplifiers have
produced some magnificent products capable of really excellent
reproduction — but for every one of these units there are a hundred
nasty little ‘transistor’ radios that are basically the old AM units with
rudimentary FM front ends. The resultant sound from these devices is
hardly distinguishable from their AM counterparts and makes a
mockery of FM broadcasting.

It would be interesting to learn from the many companies currently
planning to produce FM radios in Australia, whether the sound quality
of their products will be in any way superior to the overseas products.
And if so — why?

2
Ex
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A FULL RANGE OF
JVC 4 CHANNEL SYSTEMS
AVAILABLE AT SELSOUND HI-FI

N IVI c D FROM $450.00

JVC

NIVICO

MODEL No.
V5-5396

MODEL No.
4MM-1000

NIVICO

NIVICO
MODEL NO. SRP473

JVC

NIVICO

The specialists in stereo and four-channel hi-fi systems. For discriminating and budget minded buyers.

L 619-621 PRINCES HIGHWAY, BLAKEHURST

Phone 546-7462 After Hours 522-6747
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SELSOUND HI-FI1

The specialists in stereo and four-channel hi-fi systems. For discriminating and budget minded buyers.

619-621 Princes Highway, Blakehurst
Phone 546-7462 After Hours 5226747

Four-channel belt drive turntable.

J.V.C. Nivico 100 watt four-channel amp.
or J.V.C. Nivico 60 watt 4ch. Tuner Amp.

Three-way four speaker system 10"
6%, 2x 3%".

Three-way three speaker system fitted
with 8", 6%, 3%"".

Four channel complete system: $585

ELECTRONICS TODAY INTERNATIONAL —OCTOB3ER 1973
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ool
We stock — Akai, ,‘pad"

Advant Dual DEITRON, Elac, Garrard,

% C NIVICO, Kenwood, Leak, Monarch,
Marantz, National, PIONEER, Sansui SONAB, Sony,
SONICS, Teac, Thorens, Wharfedale, YAMAHA

Dual 1214 or belt drive turntable
fitted with magnetic cartridge

J.V.C. Nivico VN300 amplifier 15

watts R.M.S. per channel or Yamaha
CA500 Amplifier 22 wat R.M.S. per channel

Sonics three-way speaker system
8", 5%", 3%".

Complete System: $345




LTRALINEAR IS HER

THE MOST TALKED ABOUT SPEAKERS AT THE SYDNEY AND
MELBOURNE HI FI SHOWS. AT INCREDIBLE PRICES.

MODEL 200

DRIVERS 12’ Air Suspension Woofer.

5" Sealed Midrange.

2%" Super Tweeter,
FREQUENCY RESPONSE 28Hz to 20,000 Hz
CROSSOVER FREQUENCIES 1500 Hz and 4000 Hz
MINIMUM POWER REQUIREMENT 10 watts RMS.
MAXIMUM POWER HANDLING 60 watts RMS
NOMINAL IMPEDANCE 8 Ohms
COLORS AVAILABLE: REB, BLUE, BLACK, BROWN,

TIMBER WALNUT FINISH

SIZE: 24 3/8" H x 14%" W x 12" D

PRICE $139 EACH

MODEL 150

DRIVERS 12 Air Suspension Woofer.

2" Super Tweeter.
FREQUENCY RESPONSE 32 Hz to 20,000 Hz
CROSSOVER FREQUENCIES 2500 Hz
MINIMUM POWER REQUIREMENT 5 Watts RMS
MAXIMUM POWER HANDLING 40 Watts RMS
NOMINAL IMPEDANCE 8 Ohms
COLORS AVAILABLE: ORANGE, CHARCOAL
TIMBER WALNUT FINISH
SIZE: 24 3/8" Hx 14%"Wx 12" D

PRICE 5119 EACH

AVAILABLE FROM

SYDNEY: Autel Systems Pty. Ltd., 412-4377; Dyna Stero, 51-7071; S.G.Everets, 602-7859; Appollo T.V.
560-9019.

NEWCASTLE: Hi-Fi; Taree Photographics; CANBERRA: Pacific Stereo. MELBOURNE: Radio Parts; S.A.

Sound Spectrum; TAS: Belcanto Audio; W.A. Arener Distributors; BRISBANE: Tel Air, J
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LINEAR SOUND 82

[TRALINEAR IS HER

@ DESIGNED FOR THE FUTURE
05 YEARS PARTS AND LABOUR WARRANTY
o AUTOMATIC CIRCUIT OVERLOAD BREAKER.

MODEL 100

DRIVERS 12" Twin Cone Woofer.

2% Super Tweeter.
FREQUENCY RESPONSE 37 Hz to 20,000 Hz.
CROSSOVER FREQUENCIES 2500 Hz
MINIMUM POWER REQUIREMENT 5 Watts RMS
MAXIMUM POWER HANDLING 30 Watts RMS
NOMINAL IMPEDANCE 8 Ohms
COLORS AVAILABLE: RED, BLUE, BLACK, BROWN.
TIMBER WALNUT FINISH
SIZE243/8" Hx 14" Wx 12" D

PRICE $94 EACH

* 1 year parts and labour warranty
* As reviewed in Aust. Hi-Fi Speaker Guide Vol Il
DRIVERS 8" Acoustic Suspension Woofer

1%"" Pressure Dome Tweeter
FREQUENCY RESPONSE 37 Hz 20,000 Hz
CROSSOVER FREQUENCIES 2300 Hz
MINIMUM POWER REQUIREMENT 3 Watts RMS
MAXIMUM POWER HANDLING 25 Watts RMS
NOMINAL IMPEDANCE 8 Ohms
COLORS AVAILABLE: BROWN
TIMBER WALNUT FINISH
SIZE21%"Hx 13" Wx 9%" D

PRICE $69 EACH

SOLE AUSTRALIAN AGENTS

LINEAR SOUND PTY. LTD.

639 PACIFIC HIGHWAY CHATSWOOD Phone: 412-4352.

ELECTRONICS TODAY INTERNATIONAL —OCTOBER 1973




10

ou’ve veve‘r wanted to know about
Eveneady rechargeable batteries

but were afraid to ask’
ol ’V""'\/ -~

oy
-

e * *Qur unabashed coupon will reveal all.

r-_-_----1

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

I Name . I
I Address - I

I Postcode

085.P.339.01
L 1 7 1 1 1 7 | | ‘

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.

Sydney Consumer Products Division, 157 Liverpool St. 20656. Brisbane 243-253 Edward St. 311391.
Melbourne 505 St. Kilda Rd. 261241, 262332. Adelaide 41-49 Currie St. 516099. Perth 901 Hay St. 212926

VEHEABY BATTERIES Products of PRI ‘Eveready’ & ‘Union Carbide’ are registered Trade Marks.

— =

S

- N
%
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MODEL GST1 TURNTABLE

“ENTFERNEN SIE DEN DONNER
VON DER MUSIK!!"

That's German, and translated it means:- "Remove
the Thunder from your music” and that’s exactly
what you get with the GST-1 Turntable:- No
RUMBLE!!

Never have your records sounded so quiet between
tracks.

What DO you get? Well, some nice things like:
1. A high torque synchronous motor
. A neoprene belt drive system
. A finely balanced 4ib. platter
. A unigue floating suspension to reduce
acoustic feedback.
. A superb transcription tone-arm (see
specifications)
. A Shure M55/E cartridge
Magnetic anti-skate adjustment
. A smooth hydraulic lifting device
. A handcrafted walnut plinth and lid
10. A two year guarantee.
Al:lthis for $139.00. Can it be any good? You bet
atl.
éee the Linear Design Turntable at your nearest
HI-FI dealer NOW!!

R.P. $139.00 COMPLETE

SPECIFICATIONS
Turntable: Aluminium alloy cast 4lb platter.

Drive: Hysteresis synchronous motor via
neoprene belt

Wow & Flutter: £0.05%.

Rumble: Better than 56db.

Speed Deviation: Less than 0.9%

Tone Arm: Static-balance type with lateral
balancer, overhang and height adjustment
levers. Heavy elements are close to the
fulcrum and provides tow inertia.

Tracking error: Less than 1 degree.

Stylus Pressure: 1% grams (with Shure
M55/E).

Arm Lifter: Smooth hydraulic type lift.
Antiskate: Magnetic repulsion of direct
reading type.

Weight range: 0-3 grams.

Plinth finish: Oiled walnut only.

DISTRIBUTORS: _ 202 Pelham St., Cariton, 3053 Vic. Ph. 347-8255.
Electronics Pty. Ltd. 190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 4394201




Kenwood gives you
both

Great to look at and admire while you're
enjoying the good sound . . . whether it be
orchestral, ballet or pop concert — that’s
Kenwood. The hi-fi equipment that is

engineered for spectacular effects in sound . . .

like the Opera House. Meticulous Kenwood
research assures you of true high fidelity

in the inspired engineering of circuits and
components. Kenwood experts in aesthetics
and ergonomics assure you of standards of
controFand cabinet design that compliment
your taste. The scratchproof panels and

rich timber grains mate perfectly with other
furnishings.
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exterior..
acoustic fidelity

What dces Kenwood offer? Turntables, cassette
decks, amplifiers, tuners and speakers for 2-
channel or 4-channel listeners of unusual
discernment.

=i
-

7'5 T AN

407 eend

the sound approach to quality

@KENWQQD

N.S.W.: 215 North Rocks istri . Tel.: 417551, S.A.: 652
Rd., North Rocks 2151 BlstibaEd loy: South Rd., Glandore 5037
Tel.: 630 7400. A.C.T.: J/M: @ Tel.: 936117, QLD.: 41
Assoc. s::l;nllw: Sales Skl1noner St., West End
Pty. Ltd., 29 W'gong 4101, Tel.: 44 4674,
Kenwood high-fidelity system lllustrated comprises KP-3021 auto. 51..' Fysgr;wéckwés‘oo.o M'TCHEI... W.A.: 10-12 Southport
turntable, the KX-700 Dolby cassette deck, the KR-3200 13.5 watt Tel.: 955 3F|i ~3036 % St., Leederville 6007
per channel amplifier driving two KL-7090 6-speaker enclosures. Kerr St., Fitzroy . Tel.: 81 4144
TAS.: Lawrence & Hanson Pty. Ltd., 34 Brisbane St., Hobart 7000.
Wills & Co. Pty, Ltd., 7 The Quadrant, Launceston 7250
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SELLS SOUND FOR LESS!

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

Styled right, performs superbly. With the inclusion of the famous GX Head New Tariff Reduction Brings
focused-field recording system and two other top systems, Dolby Noise New Lower Price
Reduction and Akai Automatic Distortion Reduction systems, the sound of NOW ONLY

this brand new cassette machine belies the notion that natural clear sound
reproduction can only be achieved with an open reel unit. Check the features
and then listen. Amazing Hi-Fi response: 30-18,000Hz at 58dB S/N (with
Dolby). You'll be glad you did.

*POST YOUR CHEQUE OR ORDER TODAY'!

DOUGLAS TRADING for HI-FI SOUND

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




fl" K[ The Company that revolutionised

the DIGITAL MULTIMETER World now introduces

four new DIGITAL COUNTERS (with more to come)

Check the Performance and the Prices!

Frequency Measurement 1952A Counter Timer

-

o D.C. to 80 MHz e 50 mV sensitivity
Expandable to 515 MHz. e Trigger Level Control
e Frequency Ratio, Single with Status Lamps
Period, Multiple Period o Sell Check
Averaging Time Interval e Units Annunciation,
Measurement, Totalize Overflow, Gate Lamp
o Matched Input Channels e Optional Interface
e Coupling, Slope & Package
Attenuation Controls ® Optional TCX0

e 7 Digit LED Display *s 625

Modes

Frequency Measurement 1950A Digital
Counter

® 5 Hz to 50 MHz

e Frequency, Singie Period, Multipie
Period Averages, Ratio and
Totalize

e6 Digit LED Display with
Automatic Annunciation

e Trigger Level Control with Status
Lamps

® 240V acor 12 V dc operation

"$395

Expandable to 9 Digits
e Continuous Trigger

Frequency Measurement 1941A Digital
Counter

-y | [ ] i
L _J -

e 10 Hz to 40 MHz

o Frequency, Totalize and R.P.M.
Indicator

e Trigger Level Control

e Variable Cycle Rate

“$265

1980A VHF, UHF Telecommunications
Frequency Counter

e 5HZ to 515 MHz

® Snap-On Battery Pack
(Optional)

e to 6 Digit LED Display

e TCX0'sto 2 x 108

e Units Annunciation

® 35 mV increasing to
50 mV Sensitivity over
the entire range

e —20 C to + 600
Operating Range
(Optional)

*Duty and Sales Tax excluded.

REQUEST LITERATURE OR A DEMONSTRATION NOW

ELMEASCO INSTRUMENTS PTY. LTD.
P.O. Box 334, Brookvale, N.S.W. 2100. 939-7944

Adelaide 64-3296

Brisbane 71-3366

Melbourne 26-6658 Perth 25-3130
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The first standard integrated circuits
designed specifically for the auto-
motive market are announced by the
Fairchild Camera and Instrument
Corporation. Both are complex linear
circuits developed over the past two
years as ‘‘custom’’ circuits before
being added to the standard product
line.

Typical applications include the
control of anti-skid systems, fuel
metering and the generation of either
digital or analog tachometer displays.
Both are subsystems that will be used
as components of larger automotive
electronic systems.

The UA7350 includes a tachometer
pulse generator, an operational
amplifier and two comparators on a
single chip, in a 16-pin dual-in-line
package. The tachometer section
produces fixed-width pulses at the
zero crossings of a ground-referenced
alternating current input signal. This
section is a common emitter npn
transistor with an uncommitted

16

collector. The output stages of the
op-amp and comparators are Class-A
pnp amplifiers with uncommitted
collectors. This allows the system to
be used with a variety of loads for
general applications. It will operate
with single or dual power supplies and
includes built-in short circuit
protection.

The UA7350 has a variety of
non-automotive applications, including
motor speed control, frequency-to-
voltage conversion and tone decoding.
The on-chip op amp can be used as an
integrator to provide a dc output
proportional to speed (input
frequency) or to amplify digital pulses.

The UA7351 is a triple operational
amplifier, a general purpose circuit
also specifically designed for
automotive operation, with single four
to 16-volt or dual two to eight-volt
power supplies. The circuit contains
three identical op amps on a single
circuit chip in a 16-pin dual-in-line
package. Each two-stage amplifier has

a Class-A pnp common emitter output
stage with an uncommitted collector,
enabling the circuit to be used with a
variety of loads. The op amps can be
connected in the “‘wired-or’’ mode for
logic blocks, such as dual or tri-level
comparators. Slew rate is one millivolt
a microsecond.

Typical applications for the UA7351
include tri-level sensors, biquad state
variable filters {low pass, high pass or
band pass), voltage to frequency
conversion and peak detection without
an external diode.

MODIFYING LIGHTNING

Scientists from the USA’s National
Oceanic and Atmospheric Administ-
ration are trying to modify the effects
of lightning.

Current experiments consist of
spreading very fine pieces of
aluminized nylon chaff from aircraft
flying immediately beneath storm
clouds. This bleeds away the electrical
field by virtue of the corona effect
caused by introducing an electrically
conductive material between the two
opposite charged poles of the storm.

In effect the aluminized chaff
produces the corona effect by allowing
air to ionize and become semi-
conductive.

COMPONENT SHORTAGE

Worldwide shortages of raw materials
are now aggravating component
manufacturers’ inability to cope with
an evergrowing demand for their
products.

Plastic resins, such as ABS, styrene
polychloride, vinyl and polypropylene
are in short supply due to the general
shortage of crude oil. A recent
explosion at Japan's ldemitsu Sekiyu
plant has further compounded the
shortage.

Printed circuit board production will
soon be affected by a shortage of
phenol. Silicon steel sheeting, used for
many transformers is now marketed
on a quota basis in many countries.

MAKING MERCURY
WITHOUT POLLUTION

A way to win mercury from low-grade
ore without producing polluting sulphur
dioxide or mercury vapour has been
developed experimentally by the US
Bureau of Mines. An offshoot of a
similar process for recovering gold,
the electro-oxidation technique uses
electricity to oxidize the mercury
minerals, after the ore has been
mixed with brine, so that the mercury
can dissolve. The metal then can be
precipitated out of solution simply
by adding powdered zinc or iron.
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AMATEUR RADIO AT SCOUT
JAMBOREE

The South Australian Scout amateur
radio station VK5BP will be taking
part of the 10th Australian Scout
Jamboree to be held 28th December-6
January next,

The station will commence
transmission at 0230 GMT on Sunday,
December 30th and will operate 24
hours a day until 1030 GMT on
Saturday, 5th January, 1974,

The station will be equipped with
three 5.5.B. transmitters covering all
bands, two transmitters will be
operating simultaneously on separate
bands while the third will be in a
‘filaments on’ condition in case of
failure of either of the operating
equipments. Each transmitter will
operate for 16 hours on air, and eight
hours on standby to give equal usage
of all equipment. T he basic operating
frequencies will be:—

160 metres 1.819 MHZ*
80 metres 3.625 MHz*
40 metres 7.050 MHz*
20 metres 14.190 MH2z*
15 metres 21.190 MHz*
10 metres 28.190 MHZz*

*Dependant on frequency being clear
of use.

Propagation conditions from day to
day will determine the two bands in
operation.

Three Aerial Systems will be in use:-

1) A Rotatable Quad for 20, 15, 10
metres.

2) Dipoles at 90° for 80, 40, 20
metres.

3) Long wire for 160 through 10
metres.

It is hoped that many stations
around the world will take part, thus
ensuring that the operation of the
Jamboree Station will be a success.

NATIONAL SEMICONOUCTOR
INTO CALCULATORS

In the USA, National Semiconduct-
ors are unofficially reported to be
preparing to release a pocket-sized
electric calculator. Selling price is
believed to be US$39.50.

It is virtually certain that the National
unit will use that company’s MOS chips
and LED displays.

LASER BEAMTO TREAT
GLAUCOMA

The successful use of a laser beam to
treat glaucoma is reported by a Soviet
scientist. Dr. Michael M. Krasnov,
professor of ophthamology at the
Second Moscow Medical Institute, says
glaucoma was brought under control
in 88 of 94 patients. The therapy
eliminated the need for surgery, but it

had to be repeated about every six
months. However, Dr. Krasnow says
the procedure takes only ten minutes
and can be done in the doctor’s office.
Ophthalmologists in the US have been
working on similar treatment for
glaucoma patients but so far have had
inconclusive results. A spokesman for
the National Eye Institute in Bethesda,
Md., believes the laser used by Dr.
Krasnov may direct thermal energy
faster and more efficiently than those
that are used in glaucoma research in
the US.

NSWPOLICE TO GET INSTANT
INFORMATION

Stolen motor vehicle . . . hit-run
driver . .. abandoned car . . . multi-car
accident . . . these are just four fairly
common reasons why the police may
wish to obtain details of particular
motor vehicle registrations as quickly
as possible.

In NSW at present all such police
enquiries have to be made by
telephone calls to the NSW Depart-
ment of Motor Transport, Rosebery.
There, the information is manually
recorded, and then passed on to the
police requiring the information.

By the end of this year, or early next
year, the NSW Police Department will
be hooked up to the Department of
Motor Transport’s computer, enabling
the Police Communications Centre to
obtain both visual display of
information or hard copy printouts in
a matter of seconds.

The terminal units which will shortly
be installed in the Stolen Motor
Vehicles Index (SMVI1) and the Radio
Centre will be linked to the computer
partly by copper-covered steel-core
coaxial cable.

Once the terminal units are installed
— the SMV | will have two VDUs
(Visual Display Units) and one hard
copy printout and the Radio Centre
one VDU and one printout — all
Sydney metropolitan police telephone
enquiries will be handled by the SMV|
and all metropolitan radio queries
(from mobile patrols) by the Radio
Centre.

Country enquiries will come in either
by telephone or by telex. The police
telex network is being greatly
extended and will soon link all
country ‘Inspector stations’ with
Sydney.

Initially, the information available
will relate only to vehicle registration.
This information has already been
computerised by Department of Motor
Transport data processing staff.

The next two phases of conversion to
computer systems will take in all
details of drivers’ licences and, later,
traffic conviction records.

The Department of Motor Trans-
port’s IBM Model 370/145 Computer
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has 14 disc drives at the moment and
this will shortly be increased tc 18,
providing a total capacity of 1800
million information characters.

The entire Master Vehicle File of the
NSW Department of Motor Transport
— covering some 2 350 000 vehicles
and listing such details as plate
number, make, model, body weight,
horsepower, insurance classification,
etc. has now been computerised.

The computerised form of this mass
of information is just four computer
disc packs, each of which is kept
continually ‘on line’ for instant access
to details.

INORGANIC/LITHIUM BATTERY
An experimental inorganic/lithium
battery has been deveioped by General
Telphone & Electronics at its research

centre in Waltham, Mass. An
outgrowth of research sponsored by
the US Office of Naval Research on
electroluminescence of inorganic
liquids, the battery functions by
electrochemical decomposition of
inorganic solvent material (containing
an inorganic salt) at a carbon
electrode, and oxidation of lithium
electrode material, during discharge of
the cell.

FIBRE OPTICS IN AIRCRAFT

Britain's Marconi-Elliot Avionics
organisation has received a grant from
that country’s Ministry of Defence to
see whether fibre optic links can be
used to transmit digital data in the
normally adverse electromagnetic
environment in aircraft.

The experimental system uses
standard gallium arsenide emitters.
Silicon photodiodes are used as
receivers. A bundle of 100 fibres is
used to ensure reliability in the event
of some fibres breaking.

Clock rate of the system is five
megabits/sec and pulse widths of a few
tenths of nanoseconds are used.

TO AND FROMMETRIC

An interesting new |C shortly to be
marketed by MOS Technology (Valley
Forge, Pd, USA) is an array for pocket
calculators.

The IC incorporates 36 conversions
from metric to the current US system.
These conversions include length, area,
volume, temperature and liquid units,
apart from the normal four functions
plus percentage and memory. Chip
number is MPS 2521A-005.
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LOGARITHMIC RESPONSE
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A dramatic illustration that the ear’s
response to sound levels is logarithmic,
not linear (i.e. power level must be
increased by ten times to double
apparent sound level) was given
recently by Phil Harrison of the
Convoy Technocentre in Sydney.

Phil used a tiny Sony transistor radio
— it can just be seen in Phil’s right
hand — to drive a JBL Hartsfield
hornloaded speaker enclosure.

Despite the radio’s output being only
a few milliwatts, the sound level from

HiNia

!
i

|
|

L

Z
>
-
7

-

the speaker surprised people who were
not aware of the logarithmic nature of
the ear’s response,

Admittedly, the JBL speaker used
for the demonstration was a parti-
cularly efficient design — probably 5
to 10% ~— but the demonstration
primarily proved that to increase
sound levels to any really marked
extent, quite mammoth increases in
amplifier power are required, Hence
the emergence of power amplifiers
rated at 100+ watts.

NEW STANDARD FOR
ELECTROTECHNOLOGY SYMBOLS

A new Australian standard for
graphical symbols used in
electrotechnology, covering signal
transmission sy mbols, has been
published by the Standards
Association. It is issued as Australian
Standard 1102, Part 10.

It specifies standard graphical
symbols for use in various types of
diagram to illustrate different forms of
signal transmission. The method
adopted involves establishment of
various basic symbols together with

S

qualifying symbols indicating a special
function or property.

The symbols may be combined to
produce more complex or more
descriptive symbols, the principles
covering the combining of the symbols
having been demonstrated in examples
given in the standard. The examples
are not intended to be exhaustive but
it is considered that it will be possible
to construct any symbol required from
those given in this part of the standard
and from other parts defining basic
symbols.

The standard is identical with the
recommendations of the International
Electrotechnical Commission (lEC).
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Copies of AS 1102, Part 10 may be
obtained from the various offices of
the Standards Association for $1.60
each (Postage extra). \

PACEMAKER HAS RECHARGEABLE
BATTERY

A pacemaker with rechargeable
battery has been developed by
scientists at Johns Hopkins Applied
Physics Laboratory. The $1800
pacemaker is powered by a space-
satellite-type cadmium battery. A
patient can handle the required weekly |
recharging at home in a few hours
using household current. A special vest
produces an alternating magnetic field,
energizing the battery through the skin
but not harming the wearer. Deve-
lopers expect the pacemaker, which
has been installed in 50 patients so far,
to last about 20 years, doing away
with the periodic operations for
battery replacement.

HITACHI PICKS PHILIPS

VCR SYSTEM [~
Hitachi Electronics of Japan have 3

signed an agreement with N.V. Philips 'Snlm' ,0"2“55

of Eindhoven, Holland, for the .

manufacture of video cassette

recorders to the Philips format. |

Sades
Si-1050A

RYBRID 'O.UEI 1€
)

e

i

| .

This follows Philips’ submission t .
p 2 on fo Series S1-1000A Sanken Audio Amplifiers are high power hybrid

the Electronic Industries 'Assomatlon amplifiers for Hi-Fi, stereo, musical instruments, public address systems
of Japan for standardisation to the and other audio applications. Two power ranges of 25 and 50 watts rms
Philips VCR format output are provided. The amplifiers are completely self-contained,

* requiring only an output coupling capacitor, parasitic oscillation supp-

Hitachi joins a list of more than a ressors and a power supply. ¢ Single-ended push-pull output.  With-
! stand a 5 second output short-circuit ® Less than ¥2% distortion at 25

dozen European and American and 50 watts. » %2 dB response from 20 to 100,000 Hz.
electronics companies that have
accepted the Philips video cassette
concept.

Similar world acceptance was made
some years ago when Philips pioneered
the audio ‘‘compact cassette’’.

SI-1010Y

HORR SONER

SUPER TAPE? | Model 81-1{')10‘{ Sanken Audio Ampli- Sanken Hybrid voitage Regulator Si-
Philips have recently released details [ ;iers ?re 'Tegium power hvbri? ampli- 3554M (5v, SIA). . Hfigh pov;err1 hybrid

R _ iers for Hi-Fi, stereo, musical instru- voltage regulator of monolithic cir-

of a new magnetic tape that — on ments, public address systems and cuitry and a power transistor chip. e
paper at least — totally outperforms all other audio applications. The ampli- Power supply for TTL and DTL IC's in

fiers do not require a heat sink for control and measuring equipment. e
operation at 25°C ambient or less Few external components and no fur-
e Single-ended push-pull output. e ther adjustment required. e Built-in

other tapes currently on the market.
Output is stated to be no less than

7.5 dB higher (high frequency) signal ' Withstand a § second output short- circuit protection against continuous

to noise than chromium dioxide tapes circuit overload and short circuit.

and 12 dB higher than iron oxide. For full information please write or 'phone:
The tape is manufactured from finely Tristate

separated metalliciron, instead of the Electronics 2 Sarah St., Mascot, N.S.W. 669 2657

conventional iron oxide, as the

magnetic medium. l Highview

i i i i 8 ] ) ’ “ast Bentleie ic. 57 579
Nine dB more bias current is required Electrics 8 Matthews Rd., East Bentleigh, Vic. 57 5791
than for current ferric tapes — or 6 dB K. D. Fisher & Co. 34 Capper St., Kent Town, S.A. 42 2920
more than chromium dioxide. This

. . . . u ’ M ) .
implies that, if the tape is commer- Continuous

Music Systems &

cially developed — and this by no : : . : , 3
. A Ac s (W.A ! : oria P A. 6 6+

means certain — tape decks will need \ Acoustics (W.A.) 8 Oswald St., Victoria Park, W.A. 61 4464

yet another bias switch position! NS 5,
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Available in a JAYCAR kit

Kit of parts for preamp inc.

switch assembly $50.60 + $1.00
p.&p.

Kit if parts for power amp inc.
transformers $68.00 + $1.00 p.&p.
Complete kit wired and tested
$164 + $2.00 p.&p.

Complete kit of parts $144.00

+ $2.00 p. + p.

** FREE!

With every complete 416 kit
purchased, one super-
duper-fantastic-whopper
pack which includes:

1 scope deluxe soldering iron
1 'Bib’ wirestripper

1 pack 16c. ‘Ersin’ solder

20 yards 1mm spaghetti

5 rolls p.v.c. tape AND 1
electronic nut

JAYCAR

211-5077 211-5077
405 Sussex St. Haymarket N.S.W.
Australia 2000

P.0. Box K39 Haymarket
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HOME MOVIES OF THE FUTURE?

A stamp sized electronic device
invented at the General Electric
Research and Development Centre
may someday result in a television
camera no larger than a pack of
cigarettes.

The tiny GE device, a solid-state
imager, performs the same function as
the large video vacuum tube currently
used in television cameras. It converts
an optical image into an electrical
video signal.

With a solid state camera, a small
video tape recorder, and a home
television set, a family could make
home "“movies’’ for instant replay. In
other applications, cameras built
around the imager would be invaluable
in military and security installations
and in color imaging systems for
commercial television cameras.

The GE imager is a photosensitive
silicon semiconductor chip —
one-eighth of an inch square — that
utilizes a technique called “‘charge

injection’’ to create an electrical video
signal from an optical image.

The chip is studded with 32 rows of
metal-oxide-silicon (MOS) capacitors,
and every row contains 32 pairs of
MOS capacitors. Each pair of
capacitors functions as an individual
light-sensing device. As light strikes the
chip, each pair of capacitors collects
an electrical charge proportionate to
the intensity of light striking it.

To process the electrical charges
stored by the capacitors into a
television image, the rows are scanned
electronically by integrated circuits
built into the chip’s perimeter. Upon a
signal from the scanning circuits, each
pair of capacitors individually releases
its charge, "injecting’’ it into the
silicon base of the chip.

The strength of the charge is
measured, and the measurement is
used to produce an area of appropriate
shading on a television screen.
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if you know
nothing

or everything
about Hi-Fi
here's what =77
convoy ' . “*

Technocentre *
offers '

* HI-FIDELITY MUSIC SYSTEMS
Quadraphonic — Stereo — Mono — from record, tape, cassette, radio or microphone
* TAPE RECOROING SYSTEMS

Quadraphonic, Stereo or Mono — Portable or Mains operated, or both; remote control; concealed:;
timed recordings; both professional and semi-professional equipment.

* QUAORAPHONIC

Upgrade your existing system with selected — record players, amplifiers, tape decks and adaptors.
* SPECIAL ELECTRONICS SERVICE

For everything described here, plus Dictating Machines, Intercoms, Electric Eye Systems, etc.

* CONSULTATION SERVICE

Every electronic sound problem solved at our showroom or by appointment — Home, factory,
shops, clubs, etc.

A UNIQUE INVITATION TO ENJOY SOUND SATISFACTION

The professional consultants at the Convoy Technocentre of Sound have created the most unique
group of listening studios ever! Carefully selected Hi-Fi Systems are grouped together logically so
that confusion vanishes. You are invited to select your particular system or component in a
pleasant and relaxed atmosphere comparable to your own home. Prices to suit every budget.
YOU SAVE AT CONVOY TECHNOCENTRE

If your budget is $300 or $5,000 the Convoy Technocentre has tested and selected the exact
system you require and will guarantee selected systems with on-the-premises service for 15
months. When you come to upgrade your system you will see just how much extra you save
because of big trade-in values. As specialist importers Convoy keeps prices down; value and service
are way up. Terms to suit your budget also.

SPECIAL SERVICE FOR HI-FI GEAR.

ConvoyTechnocentse

Corner Plunkett & Maclean Street, Woolloomooloo
Open Thurs. nights and Saturdays. Phone 357-2444
FREE PARKING AT DOOR.
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GE’s solid-state imager marks the
first time that a charge-injected device
(CID) has been used to create a video
signal from an optical image. With this
CID technology, the imager has a high

VIDEOPHONE HAS MULTIPLE USES

The picture unit is rotatable, and its
camera section can be tilted by +6°. A
mechanical scissor aperture permits the
use of plumbicon and silicon-vidicon
type camera tubes, as well as the con-
ventional vidicon. With all these types
of tubes the automatic aperture control
(F = 2.8 to 22), together with the gain

control (factor 16), makes it possible to
control a brightness range of approxi-
mately 50 to 50 000 lux with good depth
of vision at all stages.

The camera may be switched to focal
distances of 32 cm, 80 cm, or 3 m8).

In normal service the two larger distances
are intended for recording a single

person or a group of persons. For trans-
mission of graphics a mirror is swung

in front of the lens, and by adjusting

the focal length it is possible to choose
three different image areas in the prop-
ortion 4:2:1, allowing good adaptation
to the picture content.

Apart from the audio-visual link bet-
ween persons and the transmission of
graphics, the new equipment is suit-
able for calling down pictorial infor
mation from central microfilm stores,
and data from EDP systems. Infor
mation services with moving pictures
and accompanying sound are an
additional possibility. The following
examples are intended to give an idea
of the wide range of applications of the
video-telephone as a data receiving
terminal: information on rail and air
timetables; news service; address and
telephone enquiries; merchandise
information with buying by telephone;
bank and postal orders with identity
check; access to education programs
and other services (stock on hand,
component data, information on
literature, reference documents,
management data).

tolerance to defects.

At its present stage of development,
the picture produced by the GE
imager lacks the detail of a
conventional television camera.
However, its resolution is sufficient to
permit identification of individual
people.

Development of an imager with nine
times the resolution of the present
device — a silicon chip containing 100
rows of 100 pairs of capacitors — is
nearing completion at the GE
Research and Development Centre in
Schenectady, N.Y.

The developers of the imager, GE
project engineers Gerald J. Michon and
Hubert K. Burke, expect broad
applications for this invention, and
predict that it could ultimately lead to
the development of a television camera
one-tenth the size and weight of the
smallest TV cameras now available, An
experimental camera no larger than a
small home movie camera already has
been built around the imager at the
GE Research and Development Centre.

Since the imager can be produced
with current solid-state electronic
manufacturing techniques, a TV
camera based on the imager probably
could be manufactured for a fraction
of the cost of a conventional camera.
Because of its solid-state construction,
such a camera would have a longer
operating life than conventional
cameras and would require less
electrical power when in use.

~ Sonab

Dealer of the Month

Talk to the experts at Instrol Hi-Fi Centre now at two exciting locations.

INSTROL HI-FI CENTRE

91a YORK STREET SYDNEY 375 LONSOALE ST, MELBOURNE
(between Market and King Sts) (rear Elizabeth St.)
(opposite Rank Xerox) (opposite Cobb Co. Car Park)
Phone 29-4258. Phone 67-5831.

£IM :
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In Germany, Siemens have a new video-
telephone design, Videoset 101, ready
for series production.

This device is a further development of
the first European video-telephone for
dial operation, which was presented by
Siemens in 1967 and has been in use
since 1971 for a trial service between
the Deutsche Bundespost in Darmstadt
and the manufacturers in Munich. The
new video-telephone is characterized by
a larger screen, improved picture quality
and simplified operation. It uses the
internationally proposed standard video
bandwidth of 1 MHz.

Consistent use of the 1 MHz bandwidth
led to a noticeable improvement of the
service features. The screen, for instance,
has been enlarged to 12.8 x 14.1 cm
(height x width) and a 267 line scan,
provides good resolution. For trans-
mission of written texts, for example,

a capacity of about 500 characters can
be used.

e et
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INTERNATIONAL
MUSIC SYNTHESIZERS

— designed and developed by Barry Wilkinson and Trevor Marshall
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use. -
The flexibility of both units, in
vidual constructors to tailor

EXPERIMENTATION in electronic
music has been carried out since the
earliest days of vacuum tube
technology. One of the earliest
pioneers in the field was B.F. Meisner
who published the article ‘‘Design
Considerations for a Versatile and
simple Electronic Musical Instrument’’
in 1935. By the late 40’s the electric
piano and organ had become well
established, but very few real advances
were made. Even in the early 60’s, the
electronic-music  studio  consisted
simply of a variety of tape recorders,
filters and other devices which were
used to modify the sounds of
conventional instruments.

The first real breakthrough came in
1965 with the introduction of the first
commercial Voltage Controlled
Electronic Music Synthesizer designed
by Robert Moog. Since then
development has been rapid indeed,
and in just eight years synthesizers
have become one of the most versatile
and flexible of electronic musical

E o prosecT 3600/4600

instruments. Today they are used
extensively by both popular and
classical rrusicians to create new and
exciting sounds.

Very soon after Moogs’ revolutionary
voltage-control concepts were
introduced, the use of a digital
computer was proposed as a means of
extending the basic system and
providing real time control of
synthesizer operation. During recent
years much work has been pioneered
on digitally generated ‘‘computer
music”. This concept however, despite
its increditle potential, is still in its
infancy, and dependent for
advancement on further technological
developmerts.

The basic genius of voltage control is
its conceptual simplicity, and although
the method of implementation has
changed much since 1965, the concept
itself has not. Moog proposed that the
basic sound sources, such as electronic
oscillators and random noise
generators, be electronically generated
and that these sources be modified in
amplitude and frequency by other
electronic devices. The resultant
signals would then be processed
conventionaily with reverberation and
multi-track tape techniques. This in
itself was not revolutionary but Moog
proposed that all these generation and
modification functions be VOLTAGE
CONTROLLED. He then designed
such circuitry — and the Voltage
Controlled Music era had begun.

Voltage control implies that the
oscillator frequencies (and/or
harmonic structure), the gains of
mixer/amplifiers and the cut-off
frequencies of timbral-determining
filters could all be changed by a
control voltage. It need not be a
constant voltage, indeed one oscillator
could control another’s frequency
which in turn could control another,
and so on. The complexity of sounds
thus  generated defy  classical
description, some of them are
subjectively very pleasant, some are

not, but they al/l are creative.
Conventional sounds that can be
specified in terms of amplitude,

frequency and timbre can now be
artificially produced and, if desirable,
the specifications can be changed to
"improve” the basic effect.
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It was indeed fortunate that much
research had been previously
conducted into the structure of
conventional instrumental sounds and
consequently musicians such as Walter
Carlos (responsible for the recording
“Switched on Bach’) were able to
speedily demonstrate the versatility of
the voltage controlled synthesizer and
thus ensure its widespread acceptance.

DESIGN PHILOSOPHY
The International Voltage Controlled
Synthesizer has been developed as a

The Commonwealth Copyright
Act (1968) vests in the ‘maker
of a work’ the exclusive right to
reproduce, publish and adapt
that work for a specified period
of time, (generally the life of the
‘maker’ plus fifty years).

Commercial manufacturing
organisations should clearly
understand that such copyright
extends to all plans, drawings,
circuit diagrams, photographs
etc. published by this magazine.

The act of manufacturing for
sale or lease, any apparatus or
device based on material
published in this magazine is a
breach of such copyright —
unless prior arrangements have
been made with the Editor to
manufacture under an

assignment or licence of
copyright,
Such an arrangement s

currently being negotiated to
enable assembled and tested
Internationa! Music Synthesizers
to be commercially available.

Full details of these completed
units will be published as soon as
full details are to kand.

Commercial organisations are
also asked to note that certain
aspects of this design are the
subject of provisional patents,
These are: —

Provisional Patent 3650, —
method of generating sawtooth
waveforms.

Provisional Patent 3651, —
method of switching resistors in
voltage controlled filters.
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INTERNATIONAL MUSIC SYNTHESIZERS

"state of the art’” system. Extensive
use has been made of digital
techniques and CMOS has been used as
the primary logic family.

No compromises have been made
that would hinder expansion of the
system to keep pace with the
ingenuity or finances of its owner. The
basic modules have been selected so
that the unit will be just as suited to
studio use as it is for a live “on-stage
environment.”

In the larger unit, a 484 point
patchboard system is used to facilitate
the rapid selection of various
equipment configurations.

Separate headphone and main output
level controls and switches are
provided to ease on-stage cueing of the
device.

All control voltages and generated
waveforms have the same limits (zero
and +5 volts}, so that control and
signal voltages are directly
interchangeable.

The unit requires only a 240 volt ac
supply (the synthesizer is not critically
dependent on either the voltage or
frequency of this supply), and an
external power amplifier and speaker
for normal operation. The headphone
output will supply in excess of one
watt. This is adequate to drive a small
monitor speaker if an external
amplifier is not available. Any dc
offset voltages inherent in the circuitry
are nulled in the initial construction.
The keyboard intervals are also tuned
during initial construction and will not
require readjustment unless the unit is
unusually roughly handled.

VOLTAGE CONTROLLED
OSCILLATORS (VCO)

Four VCO’s are provided in the 4600
unit, three in the 3600 unit. Each
VCO is switchable to the output
waveforms listed below:—

Sine, Triangular, Sawtooth, Reverse
sawtooth, Pulse wave (including
square-wave with variable mark-space
ratio).

The fourth oscillator (provided in the
larger unit) can provide two
simultaneous outputs. In all
oscillators, great care has been taken in
the design to ensure purity of
waveform.

Each oscillator covers the frequency
spectrum 0.1 Hz to 10 kHz in eight
ranges. There are LO, 32ft, 16ft, 8ft,
4ftr, 2ft, 1ft and %ft. The seven top
ranges are tuned exactly one octave
apart and the “LO"” range is provided
to generate sub-audio frequencies for
special effects.

The oscillators are completely linear
over the upper 10 octaves of their

26

range and several fed from the one
control voltage will ““track” accurately
over the entire keyboard.

CONTROLLER

The model 4600 has a Controller
unit which provides an adjustable dc
voltage and an ac coupled modulation
level control.

In the model 3600 this facility is
replaced by a Modulation unit which
has the outputs of Oscillator 3, the
transient generator and the noise
generator available as modulation
sources. Each function has a separate
level control.

THE KEYBOARD CONTROLLER

The keyboard is ‘fully digital.
Forty-eight separate voltages are
generated as a four octave x 12
semitone matrix. These are normally
adjusted to produce an equal tempered
scale. The output voltages (and hence
oscillator  pitch) have negligible
temperature dependence nor will they
change significantly as the unit ages.

This method used for voltage
generation is completely different
from, and its performance superior to,
all other keyboard controllers details
of which have been previously
published. Most other keyboard
controllers generate a linear pattern of
voltages which are then converted to
the required semitone values in an
exponential converter, or by using an
exponentially controlled oscillator.
These exponential converters usually
rely upon the characteristics of a
transistor emitter base junction in
which the temperature drift s
substantial, resulting in the semitone
interval having to be retuned every
time the unit is played.

On the larger unit only, a fully
variable ‘‘glide” (or "portamento’’)
facility is provided, with a companion
on/off switch. An ‘'Absolute Pitch”
control allows continuous
transposition over several semitones.

The keyboard also generates a trigger
output which goes from -7 to +7 volts
whenever a key is pressed and returns
to -7 volts when the key is released. A
sample and hold circuit acts as a
"memory’”’ to maintain the control
output voltage at the value of the last
key pressed. (This enables the
oscillators to maintain the last pitch
selected until another key is pressed).

VOLTAGE CONTROLLED FILTERS

Two VCFs are provided in the large
unit and one in the smaller unit. They
provide three separate filter
characteristics: lowpass, bandpass and
highpass. The cut-off slopes in all

modes are 40 dB decade, using easily
reproduced two-pole active filters. The
cutoff frequencies are a linear function
of control voltage over a minimum
range of 50 Hz to 5 kHz. Thus a filter
and an oscillator fed from the
keyboard (or, of course, any other
control source) will track each other
automatically. This also, is a feature
not usually availabe in commercial
equipment.

The filter characteristics do not
change with a change in control
voltage, that is, the Q factor is
independent of frequency.

NOISE SOURCE

This generator produces an almost
purely Gaussian white noise. A digital
shift register with feedback is used to
generate a pseudo-random binary
sequence 218 bits long (262 144
random points). Every second, about
30 000 are generated and these are
integrated (filtered) to provide a
random noise signal.

The spectral purity of this white
noise is much better than those
methods which use a Zener diode or
noisy transistor as the source. In
addition no component selection or
tuning procedure is required.

THE ENVELOPE GENERATOR

T his module modifies the
amplitude-time characteristic of a
continuous input tone to give it
“attack” and ''decay’’ characteristics.
A unique envelope is generated as
shown in Fig. 1A.

All slopes are variable over a
minimum range of five milliseconds to
five seconds and the delay is adjustable
from "off”’ — in which mode slope 3 is
initiated only when the keyboard
trigger goes to zero — to a maximum
of approximately three seconds. This
unique feature allows simulation of
very fast attack-decay instruments
(vibraphones, for exampie). The
envelope generator contains a voltage
controlled amplifier that is
switchable to either linear or
square-law  control  characteristics.
Provision is also made for an external
trigger (other than that from the
keyboard) to initiate the envelope,

Fig. 1A. Characteristics of envelope
generator.

) DELAY) | HOLD DELAY
] ]

et KEYING INTERVAL

1
]
[}
] FINAL LEVEL
[}
}
!
'
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THE TRANSIENT GENERATOR

Two types of transient generator are
used, type A and type B. Type A is
primarily used to modulate the
keyboard output voltage, such that
transients can be generated on
ascillator and filter outputs during the
formation of a single note. The
International 3600 has only one
transient generator which is of type A,
The 4600 has two generators, one type
A known as TRANSIENT 2, and one
type B known as TRANSIENT 1.

The type B generator is basically
similar to the envelope controller but
does not include a voltage controlled
amplifier. Hence its output is a dc
waveform and not a modulated
envelope as in the envelope generator.
This unit may be used as an envelope
control if required in conjunction with
one of the ring modulators.

The type A transient generator is a
unique feature, as an infinite variety of
output functions are available.

When a trigger is received, nothing
happens until a preset delay (delay)
has elapsed. Slope is then initiated
until the hold level is reached. Delay 2
is initiated on the completion of delay
1 after which Slope 2 begins and
continues until the final preset level is
reached.

For example if the following settings
are made:—

START LEVEL 0
DELAY 1 2
SLOPE 1 2
HOLD LEVEL +5
HOLD DELAY 2
SLOPE 2 2
FINAL LEVEL -2

then the keyboard output voltage when
a key is pressed would be modified
as shown in Fig. 2A.

Such an output would, when applied
to an oscillator, cause it to commence
the note in tune, raise it say one
octave higher and then drop one
octave lower. This  frequency

modulation of the oscillator can create
some very interesting and pleasing
sounds. The number of semitones or
octaves shifted up or down is uniform
over the entire keyboard range, the
design range plus or minus two
octaves. Usually however this signal
would be used to control a VCF (in
the bandpass mode) being fed from a
complex waveform (considerable
harmonic content). Upon pressing a
key the above waveform would cause
the filter t¢ commence at the timbre
as selected by the VCF ‘“tune”
control, sweep up to the higher
overtones and finish on the lower
components.

Although this diagram may be
ypical, the start hold and final levels
may be varied as required.

This timbral change allows the
simulation of instruments such as the
piano as well as the generation of new
sounds which are quite different to
those from kasic instruments.

AMPLIFIERS 1 ANO 2

These units are fitted to the
International 4600 only and are in
effect voltage controlled amplifiers
which serve a dual function as selected
by a mode switch.

When the ‘'Ring modulator’’ mode is
selected the unit effectively multiplies
the two input functions. Thus if either
is zero, the output is zero. If one input
is a dc control voltage varying between
zero and +5 volts then the output will
consist of the other input function
with an amglitude linearly controlled
by the dc control voltage.

The other mode merely ac couples
the input ard in this mode the unit
may be used as a general purpose
amplifier.

MIXERS

Five mixers are used in the 4600, all
are direct coupled and hence may be
used for control voltages or signals.

Mixers 1 to 3 are used solely for
mixing the outputs of oscillators 1 to
4 and there is no access to their inputs.
Mixers 4 and 5 have two inputs each,
their outputs however may be
paralleled to provide one four-input
mixer.

A special mixing arrangement is
provided in the 3600. This will be
described in cetail in a later article.

JOYSTICK CONTROL

A joystick is fitted to the model
4600. lt:is" accessible via the patch
board and mey be used to control, for
example, two oscillators
simultaneously, but differentially.

ELECTRONICS TODAY INTERNATIONAL —OCTOBER 1973

OUTPUT EQUALIZER
VOLUME CONTROL

The output section is identical in the
3600 and 4600 with the exception
that inputs are via the patchboard in
the 4600 but are hardwired in the
3600.

All signals are passed through a five
section equalizer. This signal is then
mixed with the same signal after
passing through a spring reverberation
unit. The reverberation control acts
like a crossfader allowing the
proportions of direct signal and
reverberation to be controlled. The
combined signal is then passed to an
output amplifier and to a headphone
amplifier each of which has an
independent level control. A switch is
provided to switch off output if
required.

NEXT MONTH

This series will continue next month
when we will describe the construction
of the keyboard, the oscillators, and
the power supply. o

AND
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SPECIFICATION

INTERNATIONAL 3600 SYNTHESIZER

KEYBOARD unit as source of control Noise controls level of noise to
No of Keys 48 (F to E monophonic) off position provided. fitter.
Controls: Range provides 7 ranges from %’ FILTER )
Tuning +2 semitones to 32’ plus low frequency (0.01 Hz) Type active, voltage controlied.
Glide adjustable rate O to 10 seconds special effects source. Inputs mixed sugna!s from oscillators
Sweep allows manual sweep, up or Tune tuning range of +% octave and level unit.
down, from the keyed note Free Run internal voltage source which Cut off Rate 24 dB/octave
over any selected span. manually adjusts oscillator over Control Range greater than 2 decades
full range. Controls: )
MODULATION Shape varies mark/space ratio of square Control Source Keyboard, modulation or off
Provides source of modulation for oscillators other than from wave output. (manual) by front panel switch
the keyboard. Waveform selects sine, triangular, Free Run qovides manual coritrol of
Controls: sawtooth, inverted sawtooth or filter cutoff
Oscillator 3 selects Osc. 3 as source square wave as output. Tune tunes filter to control source
Transient selects transient generator as Output Switch routes signal to filter High/Low selects tuning range.
source. envelope or direct to output Mode switch selects high pass, band
Noise Selects output of internal stage. pass or low pass filter
white noise generator as Output Level adjusts output level characteristic.
source. LEVEL ENVELQBE
Provides control of noise and exteral input signals to input of {see specification of model 4600} )
OSCILLATORS the filter mixer. Input direct from_ keyboard
Number 3 Controls: Output to modulation level control
Controls: . External varies level of external signal EQUALIZER, REVERBERATION, OUTPUT and PHONES same
Input selects keyboard or modulation from50 mVto 2V as model 4600,
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SPECIFICATION INTERNATIONAL 4600 SYNTHESIZER

KEYBOARD

Number of Keys

Outputs to Patchboard
Trigger

Analogue (direct)
Analogue {modulated)
Inputs

Controls:
Sweep

Glide

48 (F to E monophonic)

—7 V to +7 transition at each
key press. Trigger is ‘inhibited if
more than one key is pressed.
0to +5 volt

9to + 15 volts

transient generator No 2
patchboard.

allows manual sweep, up or down
from the keyed note over any
selected span.

adjustable rate 0-10 seconds
switchable.

MIXERS 1,2 and 3
Inputs

Level control

Overioad
Output

MIXERS 4 and S
Inputs

tnput levels
Output level
Output

5 {one from each oscillator output)
each with independant level
controls.

adjusts output level from each
mixer.

Indicated by LED lamp.

to patchboard.

two each from patchboard
individually adjustable

adjustable with overload indication
to patchboard.

TRANSIENT 1
amplifier is omitted.
TRANSIENT 2
Trigger Input

Levels

Delay 1

Slopes 1 & 2
Hold Delay

Outputs

Basically similar to Envelope Generator but voitage controlled

Hold level may be adjusted to match keyboard output.

from keyboard or patchboard
start hold and final
adjustable 0 to + 5 volts.
adjustable 5 msec to 5 sec
adjustable 5 msec to 5 sec
adjustable 5 msec to 5 sec

or for duration of key
contact closure.

to patchboard and to
keyboard control.
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Transient

Modulation

Tune

OSCILLATORS

Number
Controls:
Renge

Tune
Free Run

Shape

Waveform

NOISE

selects direct modulation

of keyboard by transient
generator No. 2.

allows patchboard input to
modulate keyboard to maximum
of +2 octaves.

tunes keyboard *2 semitones.

4 {oscillator 4 has dual output)

provides seven ranges from %’ to
32’ plus low frequency (0.01 Hz)
special effects source.

tuning range of *% octave
internat voltage source manually
adjusts oscillator over full

range.

varies mark/space ratio of
square wave output.

selects sine, triangular

sawtooth, inverted sawtooth

or square wave as output

second output of oscillator

4 provides noise or controller
output,

provides pink or white noise direct to the patchboard. Noise
is also selectable by oscillator 4, second output.

FILTERS 1 and 2

Type
inputs

Controls.
Mode

High/low
Tune
Level

Cutoff Rate
Control Range

AMPLIFIERS 1 and 2

Type

Input Signal
Input Control
Mode

Mod

Amp

Output
ENVELOPE
Input Trigger

Attack Decay 1

active, voltage controlled
0-5 volt signal from petchboard
0-6 volt control from patchboard

selects high pass, bandpess

or lowpass filter characteristics
selects tuning range

tunes filter to control source.
controls output level with
overload indication,

24 dB/octave

2 decades

voltage controlled, ac or dc
coupled

via patchboard (0 to + 5 volts)
via patchboard (0 to + 5 volts)

dc coupled functions as voltage
controlled amp

ac coupled function as ring
modulator

to patchboard level controiled
and with overload indication.

from patchboard or keyboard
direct.

EXPONENTIAL CONVERTER

Input 0 to + 5 volt from patchboard. -
Output 0 to + 5 volt to patchboard.

converts linear input to exponential output.

JOY STICK
2-axis control of any two functions linear or exponential
output as required 0 to + 5 V.

EXTERNAL SIGNALS
Number of Inputs
Input Impedance

2signals S0 mV to 2V
10 k ohms.

OUTPUT EQUALIZER
Number of Stages 5
Centre Frequencies 60 Hz, 160 Hz, 500 Hz, 1.5

kHz.
Type Active filter
Range of Adjustment > $10d8B.
REVERBERATION UNIT
Type multi-spring
Output adjustable mix-fader

‘from full reverb. to original
sound without reverb.

PHONE OUTPUT

CONTROLLER and Decay 2. all adjustable from 5 msec to 5 sec. Pawer Qutput TR 1 watt
Input from patchboard Hold Level adjustable 0-5 volts. Load Impedance 8 ohms
Output to patchboard and output Delay adjustable 5 msec to 5 sec, or Output Level control provided.
switch of oscillator 4. duration of key contact closure
Controls: as selected. . SIGNAL OUTPUT
Level sets dc level, that is, centre Control Mode linear or exponential voltage Level 0to 1 volt RMS
frequency of controlled oscillator. controlled amplifier with Load Impedance 1 k ohm
Modulation controls level of modulation arange of 60 dB. Level level control provided
source selected via patchboard. Output to patchboard. together with on/off switch.
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INTERNATIONAL MUSIC SYNTHESIZERS

~ MIXERS

— ﬁ Ll |-—~I OSCILLATOR 1 I—-—I'—r-rr‘s——lj—} :: MIXEA & 1—00 n«JL EQUALIZER

| | | S —— ——
1 P | |

I ErveLone :—-] 0SCILLATOR 2 J——i b--i l»—‘ P

REVERBERATION

| wixer 5—"—0 E
T —— | S B |

[ —
— Wt —
| ARG OSCILLATOR 3 —~ ol AW e Ll weveen
s | : :_1
~ w7l —
osc||.|.noaa = ‘:‘-- AMP 2 el =
|

\
REVERBERATION |
r‘ UNIT
|
| S _—

OuTePUT

| VE——

g —
}T . ‘ .-I b ...{ '--.4 ';.‘r FILTER 1 =G L
— J | . — .
1 1 — . At |
i =& ] LEVEL | B P | :?:z—sl_@
ANALOGUE TRIGGER MOOULATION F—o REVERS NOISE GEN | FILTER? |—=H | enonES
_: NOISE EXTERNAL LE _t e |
KEYBOARD CONTROL | | [ A s Lec —s Yo———o
i} __ IR S [_Aq n 9—£ XPONENTIAL— § 2e—o
INOIS QuTPUT —_— EXTERNAL
EEN ouTPUT

n ) LETTERS DESIGNATE QUTPUTS
‘ ‘ TO PATCHBOARD, FIGUR“E‘S

_] | ._‘——ramslmr
[

-

Block schematic of 3600 unit.

»ONE>
PHONES

i :LL
———— v ERT gN OF A
PATCHBOARI 1
” KEYBOARD CONTRO [: = ENVELOPE l‘—O Py Eoﬁﬁsc%' NASN INPUT TO
— AN OUTPUT
e

w

mv

TRANSIENT 1

of 4600 unit,

{ = tRansient2 [

¥ Block schematic

Copyright ‘‘Electronics Today International™ 1973¢ Copyright **Electronics Today International” 1973¢®

THE PERCEPTION OF SOUND

Loudness
The most basic characteristic of a sound is its
loudness. The apparent loudness of a sound is a
function of its intensity, or level, but there are three
main factors which affect our perception of that
intensity.

The first factor is that of the response
characteristics of the ear. Our hearing can
accommodate a huge range of sound intensity, but
our perception of that intensity is not linear but
logarithmic. To double the apparent loudness of a
source, its intensity must be increased at least eight
times. This is the reason for the use of exponential
converters in the synthesizer, they are there to change
a linear signal change to a subjectively linear
(logarithmic) signal change.

The second factor is the frequency — dependent
sensitivity of our hearing mechanism. This is
expressed graphically in the well-known
Fletcher-Munson equal loudness level contours (Fig.
1).

These show that as the intensity of a sound is
reduced there is a considerable reduction in hearing
sensitivity in the bass region relative to that in the
midrange.

This phenomenon accounts for the difference in
apparent loudness between (say) a 200 Hz sine wave
and a 200 Hz sawtooth wave. The sawtooth wave
contains high harmonic content and although its

overtones are not the same intensity as the
fundamental, our hearing is more sensitive to them.
As the effective loudness of a complex sound is
dependent on the algebraic sum of the loudnesses of
each component of that sound, we hear the sawtooth
as being much "louder” than the sine wave, although
their amplitudes may be identical.

The third factor affecting perceived loudness is the
duration of the sound. It takes a finite time for our
hearing to react to the presence of a sound and to
analyse its characteristics.

Sounds which are very short in duration (.01
seconds, or 10 milliseconds) are perceived as being of
lower loudness than they actually are (in addition
very little pitch information is gathered from such a
short burst of sound). Further, when the ears have
become conditioned to the presence of a sound there
is a gradual drop in apparent loudness.

When we synthesize very short attack transients we
must allow for this lack of sensitivity and this means
a much larger overshoot is required than would
otherwise seem necessary.

Absolute Pitch Although perception of pitch is not
precisely logarithmic, an exponential characteristic
comes fairly close to producing equal subjective pitch
change from a linear input. (Fig. 3.).

Musical Pitch Two tones whose frequencies differ by
a factor of 2 are said to be one octave apart. This
octave is usually divided into twelve increments,

m* ~ —{rwona) ] known as semitones which differ from each other by
| | 120
] : L
12 Fig. 1. Equsl loudness 90
M T contours (Fletchar- // I~
z Munson) 2 A
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Fig. 4 The ‘envelope’ of a sound is the variation of its
intensity with time,

a tactor of the twelth root of 2 (124/~1.059463).

Such a musical scale is termed “‘equal-tempered”
and is used for all keyboard instruments. There are
also several so called “‘just’” or “"true’” scales that are
based on harmonic structure. A musical textbook
should be consulted if further information on these
scales is required.

All previous voltage controlled synthesizer designs
have been able to obtain ‘equal tempered” intervals

synthesizers described in this series can be adjusted to
these “just” scales, this should only be considered by
a competent musician and is generally unnecessary,
Frequencies of the fundamental tones of each
semitone in the effective musical scale are shown in
Table 1.
Envelope The envelope of a sound is the variation of
its intensity with time as shown in Fig. 4. The rate of
variation of the envelope is very slow compared with
the time variation of the sound itself (sine wave
shown in Fig. 4 is the base sound.) Although the
envelope is symmetrical about zero it is usually
referred to in terms of the modulus.
Timbre The timbre of a musical sound is the
characteristic that makes it possible to distinguish
between two tones having the same intensity and
fundamental frequency, but different waveforms. It
expresses our ability to recognize the sound of a
violin as different from that of a trumpet, even
though the two instruments may be playing with the
same pitch and loudness.

To describe analytically the timbre of a sound we
must specify the frequencies of all the constituent
components (termed ‘‘Partials’’) of that sound and
their respective envelopes. (This group of envelopes is
referred to as the ‘Complex Envelope’ of a sound).

The partials may not necessarily be harmonic,
indeed many natural sounds have partials which are
inharmonic. For example, the frequency of the
fifteenth overtone of middle C on a piano, is greater

than sixteen times the fundamental frequency
(middle C).
With an electronically generated waveform,

however, the overtones are direct multiples of the
fundamental, and so a miscellany of different
oscillators must often be used when attempting to

only. The digital keyboard incorporates in both the simulate the sound of a “natural instrument’’. o
TABLE 1 THE TEMPERED SCALE
l OCT 1 OCT2 OCT3 OCT4 OCT5 OCT6 OCT7 OCT8 OCT9 OCT 10]
| F 218 ‘ 43.7 87.3 174.6 349.2 698.5 13969 | 2793.8 | 5587.7 | 11175.3
F# 231 | 46.2 92,5 185 370 740 1480 2960 5920 11839.8
G 245 49 98 196 392 784 1568 3136 6272 12543.9
G# 26.0 | 51.9 103.8 207.7 415.3 830.6 1661.2 | 3322.4 | 6645 13289.8
A 27.5 55 110 220 440 880 1760 3520 7040 14080
A# 29.1 58.3 116.5 233.1 466.2 932.3 1864.7 | 3729.3 | 7458.6 | 14917.2
B 309 61.7 1235 246.9 493.9 987.8 19755 | 3951.1 | 7902.1 | 15604.3
c 32.7 65.4 130.8 261.6 523.3 1046.5 | 2093 4186 I 8372 16744
c# 34.6 69.3 138.6 | 277.2 | 554.4 | 11087 | 22178 4435 8869.8 | 17739.7
D 36.7 73.4 146.8 | 293.7 587.3 11747 | 2349.3 | 4698.6 | 9397.3 | 18794.5
D# 389 | 778 155.6 3111 622.3 12445 | 2489.7 | 4978 9956.1 | 19912.1
E 41.2 [ 824 164.8 329.6 659.3 13185 | 2637 5274 10548.1| 21096.2
32! [ e Half tone factor is 12th root of 2
1 approximately 1.05946309

16 T scale is based on A — 440 Hz

8! R S i

4! e |

2! e

1! KEYBOARD COVERAGE 0 —— e
121 OF SYNTHESIZER ST R T 1




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' 2 grams; 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 Angle:

150

ADC 220XE ...$18.00

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

ADC 10E mk4 . . . $45.00

Type: Induced Magnet*

Output: 4 mV at 5.5 cms. sec. recorded velocity
Tracking Force: .7 gram

Frequency Response: 10 Hz 10 20 kHz + 2 dB
Channel Separation: 30 dB from 50 Hz to 12kHz
Compliance: 35 x 10~ cms * dyne
Elliptical Stylus Tip: Contact radius:
lateral radivus: .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

.0003"";

ADC 500XE . ..$27.00

ADC SSOXE. Type: Induced Magnet; Output: 5§ mVv
at5.5cms “ sec. recorded velocity; Tracking Force:
Yato 2grams; Frequency Response: 10 Hz to 20 kHz
+ 2dB. Channel Separation: 20 dB from 50 Hz to 12
kHz; Compliance: 35x 10 8¢ cms “ dyne; Elliptical
Stylus Tip Radii: Contact radius .0003’'. Lateral
radius .0007°’; Vertical Tracking Angle: 150,

a

OTHER MODELS: ADC 25 — $110.00; ADC 26 — $75.00; ADC XLM — $70.00; ADC VLM — $56.00

J.H. Turntable (complete) . . . Save $$$$

ALL THE ABOVE FOR ONLY

COMPLETE FULL-COLOUR HI-FI
PRICE LIST ... ONLY 50c

CATALOGUE

This outstanding turntable value consists of : —

(A) J.H. 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 ; universa! headshell.

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

(D) INSTROL 44 STAND PLUS
HINGED 'PERSPEX’ COVER This acoustically sprung player stand s

sl05 available in eitlier oiled teak or walnut,
.00

complete with moulded perspex cover and
"stay-up’’ hinges.
{fully assembled & packaged)

AND Please send me your complete hi-fi catalogue
and price list. | enclose herewith postage stamps
or money order to the value of 50c. |
understand that the 50¢ 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, Amplifiers, 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 (Butlt and kits), Instrol products, etc.




INSTROL REGORD STORAGE
GABINETS

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 built and polished cabinets or with the pre-cut kits. Kits are absolutely complete in every detail,
including detailed instructions.

MODEL RS No. 2

A larger unit measuring 35%" x 14" (high) x 15%" (deep), the
kit is priced at $45.00 (teak or walnut veneer). Normal y comes
with base, but 4%:" legs optional.

MODEL RS No. 1

A neat general purpose unit, designed to carry between 80 and
100 records, it measures 23%" x 14’ (high) x 14%" (deep!. Kit
price is $29.50 (teak or walnut veneer). Normally comes with
base, but 4%’ legs optional.

m

MODEL RS No. 3

This model measures 51%"” x 14’ {(high) x 16%" (deep) and is
priced at $49.50 {teak or walnut kits). Normally comes with
base, but 4% tegs optional.

TWO GREAT LOCATIONS

SYONEY - 91a York Street, Sydney. Phone 29 4258

MELBOURNE - 375 Lonsdale Street, Melbourne.
Phone 67 5831

ALL MAIL DORDER — 91a York Street, Sydney.

MODEL RS No. 4

This attractive mode! is aesthetically styled with full height
opening doors and recessed handles cut from solid teak. With
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 walnut veneer).

Please send me the following record cabinets or
turntable system. These will be sent by road
transport or passenger rail, freight payable on
;ece;pt of goods. («.artrldges will be sent freight
ree

NAME .
ADDRESS




$10,000

| COMPUTER
J| CONTEST

If you were given a computer terminal, plus generous free
computer time — for three months — what would you do
with it?

e FORECAST WEATHER?

e MAKE COMPUTER PICTURES?

e STUDY INFLATION TRENDS?

® ANALYSE SOCIAL PROBLEMS?

e DESIGN MAPS?

® INVESTIGATE EINSTEIN'S THEORIES?

THIS is a competition with a difference. All you need to
compete is a logical mind and a little ingenuity.

Entrants are asked to suggest original uses for computer
time-sharing, keeping in mind the practical feasibility of the
project and the overall value it would have to the community.

No previous experience with computers is necessary to
present a winning suggestion.

TIME-SHARING BASICS

A computer cannot do anything
more than you can do using
simple arithmetic, log tables, a
slide rule, or a calculator — as
far as computation is concerned.

But what it can do that you
can’t is to perform calculations,
a thousand — or even a million
times faster than you can. A
typical computer can for example
multiply 250 000 16-digit
numbers in less than one second!

The system may be used to
perform identical calculations
on a whole set of input data,
analyse the results, organize
‘the answers into tabular form,
and then print out the resultant
table and/or use it to plot a
graph.

It will do all this virtually as
quickly as you can feed in the
data.

As an example, imagine the
time required to sort 10 000
names and addresses into
alphabetical order and then
type them out in that order.

A computer will do this
almost instantly — at the

34

rate of 30 characters a second.

In essence, a computer is a
tool that increases your
capacity to do intelligent work.
It enables you to work out
problems more quickly, with
less drudgery, and with greater
accuracy.

It extends mankind’s
brainpower as an engine
extends his muscle power —
resulting in a new capacity to
discover, create, build, solve and
think.

Computer power such as this
is enormously expensive — if the
computer is owned by the user.
Computer time-sharing
systems resolve this problem by
locating a massive computer in
a central location and then
providing access to this main
computer from a multiplicity
of time-sharing terminals in
users’ premises.

Thus massive computational
power is available to the
system’s users at a tiny
fraction of the cost of owning
a computer.

——
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( ACCOUNTANTS
prepare inflation-adjusted
accounts

ELECTRONIC DESIGN
ENGINEERS
calculate circuit characteristics

FINANCIERS
evaluate risk-alternatives

HISTORIANS

trace authorship of old tracts by
syntactical analysis of the texts.
INVENTORY CONTROLLERS
calculate economic ordering

\ quantities

MATHEMATICIANS
solve up to 24 simultaneous
differential equations.

NUTRITIONISTS

calculate optimum combination
of available ingredients to meet
nutritional requirements.

PHYSICISTS
correlate respiratory conditions
with pollution

PRODUCTION ENGINEERS
prepare ‘make-or-buy’ analyses

PROJECT PLANNERS )
schedule critical path method
networks with multiple activities

QUALITY CONTROL
ENGINEERS
determine process tolerances

STATISTICIANS

perform multiple regressions
with multiple independent
variables

TEACHERS
co-ordinate school activities

COMPUTER TIME-SHARING
~iIts many uses

THE first computer was developed as
an aid to scientists trying to overcome
the speed limitations imposed by
mechanical calculations. They sought
to utilise the vast speed inherent in
electrical impulses and to replace
mechanical with
electronic higher
reliability. succeeded in

components
components of
Having

building such a machine it is not
surprising that the first use made of it
was for research, and as is often true
with new technologies, the research
had profound military significance.
The first machine was used by
scientists to assist with the enormous
mathematical computations involved
in the development of nuclear
weapons.

Since that time, computer speeds
have increased to such an extent that a
modern high-power machine could
accomplish the equivalent amount of

computation that was done in the
entire atom bomb project — which
spanned several years — in less than

one hour!

The Super Slide-Rule

One traditional branch of
technology, engineering, has always
worked with quantitative
measurements and parameters and has
long applied mathematical methods to
the solution of problems. Hence it
comes as no surprise that engineers
followed quickly in the footsteps of
the scientists in using computers to
solve design problems. Being used to
dealing with numbers and with
mathematical concepts and notation,
engineers had little difficulty in
making the necessary transistion to
computer-based techniques. Moreover,
this decision whether or not to use
computer techniques could be
reasonably clear-cut. Could the
computer perform the necessary
analysis and calculations more
economically than other methods?
Unfortunately, decisions to use

computers are rarely that simple —
many of the benefits that accrue are
far less tangible and cannot always be
expressed in monetary terms. Often
the job in question is not feasible by
any other means, hence no cost
comparisons are possible.

The main areas in which engineers
use computers are design, analysis,
computation and engineering
management. Typical computational
applications include survey
calculations, cost estimating and cut
and fill computations related to
earthworks and highway construction.
In the analysis area, the ability to
study electronic circuitry, structures
and hydraulic networks has been
vastly enhanced. The speed with which
the computer can re-analyse the
effects of changes in the system under
study is of particular value and hence
engineering design has been almost
revolutionised. In many design areas,
the end result can be approached from
several angles and the engineer often
has a wide choice of design methods
open to him,

Radically new design methods have
been developed which rely completely
on the speed and techniques of the
computer — methods which have no
possible manual parallel. Several new
design techniques in electronics and
structures could never have been
developed and wused without the
computer’s aid.

A less traditional but rapidly growing
series of applications is in the area of
engineering management. The use of
critical path methods for project
planning and control, feasibility
studies using discounted cash flow
techniques, cost estimating, simulation
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studies and resource allocation models
are accounting for a larger and larger
slice of the engineers’ computer
budget.

Eiectronic Brains?

The power of the computer to
handle vast computational loads is well
known, but its role in scientific
research and engineering touch few of
our personal lives. It is in the area of
business data processing that we see
most evidence of the computer in our
daily activities. The membership
renewal form that looks suspiciously
like a punched card, the bills that
arrive from the gas, electricity and

‘phone people, the funny looking
numbers on the bottom of our
cheques, the inevitable ‘‘computer

made a mistake’’ excuse we get when
we ring to complain about errors in
our bills, the feeling of uneasiness we
get when we hear that the taxation
department is turning loose its
computer on our tax returns — if you
stop and think, it seems that
computers are everywhere.
Unfortunately, the computer is
probably the most maligned and least
understood of all modern machines.
Despite its vast computational
resources, its ability to process and
manipulate all forms of data at
incredible speeds and its tremendously
complex electronics, it has none of the
magical properties often ascribed to it.
The term “‘electronic brain’’ could not
be further from the truth. It isonl/y a
machine, and as such can do nothing
without being told — and told in such
a precise and unambiguous way that
the instructions must cover every

possible eventuality otherwise the
computer will be unable to follow
them.

The things that give the computer its
apparent magical powers are not
transistors and integrated circuits, but
people. No computer can solve any
problem or perform any task that
people, given eough time, could not
do. The path to the solution must be
known first — the computer, given the
method, merely covers the distance
along that path a lot quicker than we
could.

The Super-Bookkeeper
The computer has the ability to
input, sort, search, store, transfer,
manipulate, convert, transcribe,
communicate and output massive
amounts of information at almost
unbelievable speeds. This makes it.very
useful for processing business data.
Routine repetitive tasks that would
require an army of clerks can be
processed rapidly, accurately,
economically and efficiently by a
computer. It has been said that if it
were not for the computer, the
banking industry in the U.S. would
need to employ the entire female
work-force of that country. Contrary
to some people's belief, computers
rarely make people redundant. It is
true they perform many tasks
previously done by people, but the
very use of computers creates many
new job opportunities. Forms have to
be coded, cards have to be punched,
the computer has to be programmed,
operated and maintained. Moreover,
computers have in many ways given us
the room to expand and progress. To
take away the computer now would
cause complete economic chaos. Like
most of the machines of modern
technology, it has contributed
substantially to the standard of living
we all enjoy.
Continued on page 39

Part of the main computer to which the time-sharing terminals are connected.
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Honeywelt

There are practically countless uses for
computer time-sharing, here are just a
few:~

Applied Mathematics &
Theoretical Calculations

e regression analysis
statistical analysis

curve fitting and plotting
numerical analysis
reliability calculations
experimental calculations

Business Forecasting
and Planning

e marketing and economic
forecasting

evaluation of risk alternatives
froject planning

simulation amd modeling
pricing

probabilistic models

Education

e marketing planning and
analysis

e engineering and scientific
determination

e mathematical calculations

e research compilation and
analysis

e teaching computer technique

e programmed learning

Engineering

electrical network analysis
chemical processes
structural analysis and design
hydraulic analysis

machine design

surveying and co-ordinate
geometry

Financial Analysis

product cost

general analysis
depreciation and amortization
investment analysis
budgeting

credit and collections
accounts transactions and
reports

cash flow

e portfolio analysis

e cost accounting.

Management
Decision-Making

e make-lease-buy decisions

e alternative courses of action

e evaluation of new product
plans

e capital investment analysis

e transportation and distribution
models

Manufacturing Planning,
Production, and Quality Control

e machine loading

® production and cost estimating
and analysis

® numerical control program-
ming

e work and facility scheduling

quality control evaluation

e inventory control

ELECTRONICS TODAY INTERNATIONAL —OCTOBER 1973




YCONTINUALLYC

OFFERING TIME SHARING SERVICES
IN SYDNEY AND MELBOURNE

Only $100 a month for a $1 million computer.
®
Available on one month’s contract.
[ ]

Only 2 days’ training required.
[ ]

Honeywell first in Australia, first in the world with Computer Time Siharing Service.

®
Already hundreds of users in Australia.

®
Communicate with the computer by P.M.G. telephone.
L )
The Sydney and Melbourne time sharing systems fully compatible.
®
Over 300 programmes immediately available on line.
®

Programme in Basic-Fortran-Algol-Edit.

The world’s leader in time sharing

Honeywell

tnformation Systems Division

SYDNEY 69 0355 MELBOURNE 67 8221 BRISBANE 21 6683 ADELAIDE 516203
MBAG6/2/32

ELECTRONICS TODAY INTERNATIONAL —OCTOEER 1973

CANBERRA 49 7966
HIS.P8
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BUILD THIS LOW COST
8” REFLECTOR
TELESCOPE

Write for informative
FREE catalogue

or
send $1.90 for our 35
page illustrated
instruction manual

AMATEUR ASTRONOMERS
SUPPLY CO.
11B Clarke Street,
Crows Nest, Sydney 2065
Phone 43 4360

UNITED TRADE SALES

280 LONSOALE ST. MELBOURNE, 3000
PHONE 633-3815 (Opposite Myers)

sSOLID STATE A/C.D/C.5 8AND
AM/FM/AIR/PB/WSB, PORTABLE
TRANSISTOR RADIOS Frequency Range
AM 530-1640 Khz.FM 88-108 Mhaz.
Air/PB/WB. 108-175 Mhz Weight approx.
1.2 Kilos. Excellent reception on Aircraft
Band and P/B and AM. These sets are
available only from us. Fully Guaranteed,
$85.00 ea. P/P $2.50.

POWER SUPPLIES. EX COMPUTER.
FULLY TRANSISTOR REGULATED.
These units are as new and are in perfect
working order, Original cost was in excess of
$300 each. Two Models  available,
240V.AC.Primary, 12V. DC. Secondary at §
AmMps, and 240V. Primary 30V.DC.
secondary at 5 Amps. $35.00 each. Freight
Forward. Weight approx. 12 kilos.
COMPUTER TAPE. ¥'' diameter on 12
reels in plastic boxes. Good condition $3.00
ea. P/P.50 cents.

COMPUTER BOARDS. Approx. 10
Transistors plus 30 Diodes and Resistors on
each board. All components have lon? Ieads
$1.25 ea. P/P 40 cents. Special offe
Boards for $6.00 plus P/P $1.00.
COMPUTER RELAYS SILVER WIRE
TYPE. 4 sets changeover contacts. Size 212"
x 1" x 12'" complete with socket, 20V coils.
75 cents ea. P/P 20 cents.

AS ABOVE but with latching coil assembly.
$1.00 ea. P/P 20 cents.

SILICON DIODES. 100 P.I.V. 145 Amps.
$3.00 ea. P/P 30 cents. Terminal Assemblies
for above. 50 cents ea. P/P 15 cents.
CASSETTE TAPE HEADS.
Transistor. $1.50 ea. P/P 15 cents.
WIDMAIER PUSH BUTTON SWITCHES.
Latching with 2 sets changeover contacts.
$1.50 ea. P/P 20 cents.

PIANO KEY SWITCHES. Six keys,
sections with 6 changeovers. $1.00 ea. P/P
30 cents.

CRYSTAL FILTERS. 10.7 Mhz. 10 Khaz.
Bandwidth. $5.00 ea. P/P 30 cents.

Mono,

LARGE STOCKS OF SURPLUS
HAM RADIO PARTS AVAILABLE

Wanted to buy —
Test Equipment. Transmitters 0 Receivers
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Each winner will receive the following:-

* One STC time-sharing computer
terminal instalied, in the place of his
choice, free of charge.

* Up to $1500 of G265 Time-Sharing
computer time.

* Free instruction in computer
time-sharing.

*  Free telephone service throughout
Australia whiist the computer
terminal is connected to the main
computer.

The following conditions are applicable
to all winners.

a) Only the Honeywell G265 systems
may be used.

b) There will normally be a time limit
of three months duration —
commencing from the date of
terminal instatlation,

c) The organizers are prepared to extend

the time limit and doltar value of any

prize if, in their absolute discretion,
they consider that further computer

$10,000 COMPUTER CONTEST

WHAT THE WINNERS WILL RECEIVE

time would benefit the prize winning
project, the project is of outstanding
value, and that work so far completed
on the project is sufficiently
meritorious to warrant an extension,
d) tnstruction in the use of computer
time-sharing will be carried out at
Honeyweli's educational centres in
Sydney and Melbourne, In the
event that a prizewinner is
prevented from attending such
training courses, Honey well will
allot him (or her) 12 hours of
terminal time for use with its
Computer Assisted Instruction
course of programs — which may be
undertaken from the prizewinner’s
terminal.

This multi-thousand dollar competition
is sponsored by:- Electronics Today
international e Honeywell Pty Ltd.
Standard Telephones & Cables o
Australian Post . Office.

The concept, possibilities, and limitations
of computer time-sharing are explained in
this — and in the next two issues of
Electronics Today International.

Following the study of this material,
readers are invited to propose specific
applications.

These applications will be judged on the
basis of :—

* Practical feasibility

* Originality

* Ingenuity

* Overall value to the community

The competition is open to all Electronics
Today readers resident in Australia except
employees of Honeywell Pty Ltd and
Modern Magazines Ltd.

To ensure that all readers have a fair go,
entries will be judged in four classifications.
These are:—

1/ Primary and Secondary Schools.

2/ Universities, Tertiary Educational
Institutions, State and Commonwealth
Departments and Instrumentalities.

3/ Industrial and Professional — this
includes Private and Public Companies,
Partnerships and employees of same —
where the entry is either sponsored by, or in
the name of a company or partnership,
and/or where the nature of the entry is
closely associated with the entrant’s

Honeywell/Electronics Today International
l Time Sharing Computer Competition

Herewith my entry to your Time Sharing competition,
rules and conditions and agree to abide by the decision of the judges.

I SIGINEDF oo e e aals el aes DATE......... A separate entry coupon
must accompany each
...... eaaaaalaale s naaesee . BNtRYL

NAME (block letters)
| ADDRESS .......ccvvnnnn

OFFICIAL ENTRY FORM

occupation and sphere of business or
professional activity.

4/ Private — this classification covers
private  individuals not included in
classifications 1-3 above, e.g. people at
school or university submitting entries
independently of their school or university,
private experimenters, housewives, etc, etc.

The judges reserve the right to reclassify
entries and to withdraw awards from any
category if no entry in that category is
judged to be of a sufficiently high standard
to merit an award — in such case, the award
will be re-allocated to another entrant
classification if the number and/or standard
of entries warrant.

The entry must consist of a summary of
the idea or project, its benefits in terms of
its social or commercial value — this should
be outlined in not more than 500 words. An
outline of the intended approach and
methods to be used must also be included —
but not necessarily within the 500 word
description.

Each entry must be accompanied by our
official entry coupon — this is printed below,
and will also be included in our November
issue.

Entrants may submit any number of
entries — providing that a separate entry
form is included with each entry.

Final closing date for entries is December
12, 1973.

| have read the contest

Closing date for this
ce..... COmpetition is December
12,1973,

. Send all entries to:—
Etectronics Today
international, 3rd Floor,

Bounda ry St,
Rgshcutters Bay, 2011,

ELECTRONICS TODAY INTERNATIONAL —OCTOBER 1973



(Continued from page 36)

Data Processing

Typical data processing tasks include
company payrolls, invoicing, sales
analysis, stock control, costing,
processing banking transactions and
other bookkeeping-type functions. As
a by-product from many of these
activities, comes vital information
necessary to management to control
business operations. These types of
applications differ markedly from
research and engineering uses. The
main areas of variance are in
computational loads and input/output
volumes. Most business applications of
this type require comparatively little
computation and what there is tends
to be very simple, although highly
repetitive. The amount of data going
in and coming out however tends to be
voluminous and the other information
necessary to process the input data,
usually stored for reference by the
computer on magnetic tape or disc,
can also be substantial. Scientific and
engineering applications in general are
quite the reverse and are characterised
by heavy computation, low

input/output  and few, if any,
reference fliles.

It is only recently that time-sharing
systems have had the capability to
tackle business applications of this
nature. The limiting factor was the
comparatively low speed of the
input/output device, the keyboard
terminal. The development of the
"remote job entry’’ terminal, usually a
card reader/line printer device, capable
of speeds up to 40 times faster than
keyboard terminals plus the
availability of wider band width
telephone communication lines now
gives users the ability to process high
input/output jobs using a time-sharing
computer system. Even without such
terminals, the user can still control the
computer’s operations from his
keyboard terminal and direct output
to the high speed devices at the
computer centre for later delivery by
courier.

The great advantage of using a
time-sharing system for work of this
nature is that all a user’s data is
available on a single system, to which

he always has instantaneous access.
Much of this data can be used for
other purposes through the keyboard
terminal. Also, the problems involved
in having an on-site computer, (and
there are a few), are avoided. Costs can
be lower, more certain and better
controlled.

There is still a vast range of
application areas not yet mentioned —
Manufacturing, Production, Financial
Analysis and  Planning, Business
Forecasting, Operations Research and
Management Decision-Making to name
a few. So far we have only looked at
the more familiar applications where
the computational power and data
processing ability of the computer is
used directly.

It is probably true to say that the
really worthwhile benefits of using a
computer only start to be felt when
the computer is applied to these other
areas. A computer is a very powerful
business tool and is most effective
when applied to the more complex
and critical business and management
problems. ®

EXTRA AND BACK ISSUES

The first article in this contest was published in September 1973.

Back copies of this issue are still obtainable from our subscription
department. Cost is 80 cents including postage — or 70 cents if
collected from our premises. The address is “Subscription Dept.”,
Electrecnics Today International, 15 Boundary St, Rushcutters Bay,

2011, NSw.

Further supplies of the current issue are obtainable from the same
department — price is 50 cents if collected or 60 cents post free.

[ 3

available from BURNETT AUDIO,
64 Palmer Street, Cammeray, N.SW., 2062. Phone 822-1347
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Here's a
' superb stereo sound
source you’ll still be proud
to own ten years from now.

And it will still be up to date. Of cours2, you do need to be discriminating, and realise where
long term value lies in terms of precision engineering and its relationship to performance.
We suggest you invest wisely in:

THE NEW SWISS MADE THORENS
MODEL TD 160 TRANSCRIPTION
TURNTABLE.

Incorporating the radical new Thorens
TP 16 tone arm — the arm overseas
reviewers have enthused over — the
Thorens TD 160 offers unrivalled
engineering at a most attractive price. A
16-pole two-phase synchronous motor
and belt drive combined with a dual
chassis suspension system provide a
wow and flutter figure of 0.06%
according to DIN 45507, weighted. This
i1s a remarkable figure in anybody's
language
The platter of the TD 160 is of non-
magnetic zinc alloy. 12” in diameter and
weighing 7 Ibs. Two speeds are standard
33'4 and 45 rpm. Stray magnetic flux
has been minimised so that even the
most sensitive cartridges may be used
with the TD 160 without incurring
problems with hum induction.

Bearing friction of the revolutionary
Thorens TP 16 tone arm has been
reduced to less than 20 milligrams in
both planes measured at the stylus tip.

Your Bleakley Gray dealer will be
pleased to demonstrate the all-new
Thorens TD 160 transcription turntable.
No doubt he’ll also show you the superb
Thorens TD 125 Mk. Il electronic
transcription turntable, a three-speed
model which is undoubtedly the most
sophisticated turntable manufactured in
the world today. The TD 125 Mk. Il has
many superior features and naturally
costs more than the TD 160. Both Swiss
made Thorens turntables offer long term
reliability and an extraordinary standard
of performance.

SELECT AN ORTOFON STEREO
CARTRIDGE.

From Cenmark comes the new
Ortofor M15 Super Stereo cartridge,
recogn sed as the lowest distortion
cartridge in the world. The magnet
design of the M15 Super is quite
unique Signal currents are generated
on the most linear portion of the
magnefic transfer curve. There are no
moving magnets, nor conventional
magne:ic gaps.

This O-tofon cartridge is available
with ar elliptical or conical diamond
stylus. Both stylii are replaceable.
Frequency response of the M15 E
Super s 20 Hz to 20 kHz, this figure
varying only 1 dB up to 10 kHz. The
same f gure applies to the M15 Super
with the conical stylus. Channel
separation is 25 dB and
recommnended tracking force is

1 grarr.

Ortofo's new extralinear magnetic
circuit employed in the M15 Super
Series reduces tracking and tracing
distortion, frequency and phase
distortion as well as harmonic and
intermodulation distortion to the
lowest level ever available in a
magnetic stereo cartridge. The result
is extraordinary fidelity and musical
clarity.

USE WATTS EQUIPMENT TO KEEP
YOUR RECORDS CLEAN.

Few music lovers realise the damage
that airborne dust and dirt can do to
a valuable record collection. Not only
do these factors contribute greatly to
reproduced noise and interference —
the actual wear on the record can be
considerable. Watts record
maintenance equipment solves most
of the problems. We recommena:

THE WATTS “MANUAL PARASTAT"
Mk. HA.

This is a dual-purpose record cleaner
designed to maintain new records in
new condition and to restore fidelity
to older discs. Use immediately prior
to playing.

THE WATTS "“DISC PREENER".

Designed expressly for records which
have not had previous anti-static
treatment. The “‘Disc Preener" keeps
new records like new.

THE WATTS "“DUST BUG".
(HHustrated.)

This effective device cleans the
record, removing dust and static
charges as the record actually plays.
Surface noise can be reduced
considerably with the “Dust Bug™.
This item should be used every time
you play a record, for the sake of
both records and stylus.

“See your nearest Bleakley Gray dealer. He'll help you create a stereo sound source
you'll still be proud to own ten years from now!

Australian National Distribute

Bleakley Gray Corporation
: Limited
Pty. mited.
A division of Rank Industries Australia Pty. .imited.

Meibourne Office: 28 Ehzabeth St Melbourne Vic Tel 338101° Telex 31904
Savsbury Rd Camperdown. NSW “el 5195555
5 Mc o Mall Fyshwick, ACT Tel 952144°
Buwen 5t Kens'ngion Tel 32 4288
3 : 3 Prospect St Bowen Hilis Qid Tel 577333
Perth Office: 27 Oxford St Leedervilea W A Tel BT 4988
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Plessey provides the widest
selection of Professional
class carbon and wire-
wound resistive controls of
both commercial and DEF
Qualification standard.

The range offers
minijature potentiometers
rated upwards from 50mW
to power rheostats of
500W, together with a
choice of resistances,
tapers, shafts, mounting
arrangements, ganged and
dual types and specials to
suit customers’ specifica-
tions. Ganged potentio-
meters with track matching
to within 1.6db. are avail-
able for stereophonic

equipment, test instru-
F ments and other appli-
cations.

Potentiometers
employ a hot moulded
carbon track construction
giving extremely low elec-
trical noise throughout a
long, trouble-free life. Life
expectancy is in the order
of 9 million cycles of
rotation with a resistance
change of no greater than 19%,.

Plessey potentio-
meter tracks consist of a
phenolic moulding loaded
with carefully controlled
proportions of conducting
carbon filler providing
superior power dissipation
and temperature coefficient
characteristics compared
to carbon film types.

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

Components Division.

PLESSEY @

Plessey Ducon Pty. Limited

Box 2, Villawood, N.S.W. 2163

Tel. 720133. Telex 20384

MELB : Zephyr Products Pty. L. 56 7231
ADEL.: K. D. Fisher & Co. 42 2920

BRIS : Douglas Electronics Pty. Ltd. 62 1899
PERTH: H. J. McQuillan Pty. Ltd. 68 7111
Everett Agency Piy. Ltd. 8 4137

N.Z.: Henderson (N.Z.) 6 4189

ELECTRONICS TODAY INTERNATIONAL —OCTOBER 1973



TOTAL ENERGY RESPONSE

At Jensen Sound Laboratories,
we have a reputation for building
great speaker systems.

Our newest design, for the new

when you campare our systems to
any others. Because in every price
ran e, they give the best

ormance per dollar on the

Consider these three new
systems from Jensen. With more
features, matched components and
the best 5 year warranty in

line of Jensen Speaker Systems,
gives an even fuller, richer sound
than ever before.

We call it Total Energy
Response. That's what >
you hear when R e
our woofers, tweeters and
purring mid-ranges start to
sound off.

Our Total Energy Response
makes a difference you can hear

the business.

market today.
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Model 6.

Model 4. A three way system intro-  Mode/ 5 What a cast of characters. A fabulous four way, four
ducing the first A three way speaker system,
urr in speakers system with including a huge
ensen’s purring a 12" woofer, 15" woofer,
mid-ranges. There's two purring 8" purring direct
a 10" woofer, 5" direct radiating mid-range,
5" direct radiating’ radiating 5" direct
mid-range mid-ranges, radiating tweeter,
and Sonodome* Sonodome and Sonodome
ultra-tweeter. ultra-tweeter. ultra-tweeter.
$365 Pr. $440 Pr. $520 Pr.

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



MOTOR SPEED
CONTROL

Photo-tachometer provides speed reference in this feedback motor

control circuit.

IN MOST dc motor speed control
circuits, a voltage proportional to
actual motor speed is compared with a
voltage proportional to the desired
speed and an error, or correction,
signal is obtained. The error signal is
amplified and used to adjust the speed
of the motor in such a way as to
reduce the error signal to a near-zero
value. Provided that the circuit has
been properly designed, the motor will
run at a speed close to that desired.

The voltage supplied to the motor
will determine the output power or
torque, as well as the speed, so that at
low speeds very little torque s
produced. The normal method of
overcoming this problem is to supply
the motor with constant voltage pulses
with a duty cycle proportional to the
error voltage so that the full torque is
produced at low speeds.

There are a number of ways that can
be wused to derive a voltage
proportional to motor speed. One
method which has been favoured in
the past, involves measuring the back
emf of the motor. This can lead to
problems, as both the input and the
output are obtained from the same
point, namely the motor.

It is possible to obtain a voltage
proportional to motor speed using an
opto-electronic tachometer system. A
circuit employing this technique is
shown in Fig. 1.

The motor armature, or output shaft,
is pointed with twenty stripes, ten
black and ten white. A fibre optics
Y-guide is focused on to the pattern
and one branch is used to provide
illumination from a small d.c. driven
lamp. The other branch of the Y-guide
feeds light reflected from the pattern
to a photo-transistor, Q1. The output
of Q1 will be a signal with a frequency
proportional to motor speed as ten
pulses will be produced for each
complete rotation of the armature.

The transistor Q2 is a pulse shaper
which feeds a tachometer circuit giving
an output directly proportional to
input frequency and therefore motor
speed.

The FET, Qg4, acts as a buffer to
minimise the loading on the
tachometer circuit and provide a fairly

low output impedance, which s
appropriate to the differential
comparator which follows it. In

addition, Q4 acts as a level shifter to
ensure that there is sufficient output

Fig. 1. Circuit diagram of complete motor speed controller.
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to bias the comparator when the
tachometer output is zero. The diode,
D3, provides a measure of temperature
compensation,

The comparator compares the
tachometer output with the volitage at
the wiper of the speed adjustment
potentiometer R13 and produces an
error signal if a difference exists. The
capacitor, C3, prevents motor speed
overshoot if the setting of R13 is
changed rapidly.

The network R15, R1g, C4 and Dg
forms a voltage-stabilising supply
circuit for these circuits.

If an error signal exists because the
potential at the wiper of R 13 is higher
than the output of the tachometer, it
means that the motor is rotating too
slowly. The pulse width modulator
formed by a Schmitt trigger circuit
will trip and full power will be
supplied to the motor. As the motor
speed increases the error signal will fall
until it is almost zero. At this point
the Schmitt trigger will remove power
from the motor. The process is
continuous and the motor is supplied
with a train of pulses, the width of
which will be proportional to the error
in the motor speed, or the load on the
motor.

Feedback for the circuit is obtained
by directly measuring the motor
speed, and results in accurate speed
control over a wide range of output
powers, as can be seen in Fig. 2. This
drawing also shows the effect of power
supply voltage variations. Fig. 3
indicates the effect of temperature
variations.

Temperature compensation may be
improved by removing diode 02 and
connecting one or more diodes in
series with Rg. ®

Applications Laboratory Semicon-
ductor Products Division Motorola Inc.
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A ‘BONANZA’
PURCHASE
AGAIN FROM
M.S.C.1H

THORN-ATLAS

2 TRACK & 4 TRACK TAPE DECKS
SUITABLE FOR 5" REELS

ALL NEW, CARTONED & GUARANTEED

Complete with Moulded
front Panel, Push-button
Controls, 240 volt A.C.
50 cycle Motor with Fan,
1-7/8" or 3-3/4" 1.P.S.
Speed Control, MONO

or STEREO Record/
Replay & Erase Heads.
ONLY LIMITED
QUANTITIES AVAIL-
ABLE. RUSH YOUR
ORDER NOW!

FANTASTIC VALUE FOR THE DISCRIMINATING
HOBBYIST

2 TRACK TAPE DECK $25.50

4 TRACK TAPE DECK $32.50

Postage Rates: N.S.W. 75¢ Vic. & QLD. $1.15
N.T. & TAS. $1.65 New Zealand $4.25

[ COMPONENTZ

95-97 Regent Street, Redfern, N.S,W. 2016. Tel: 69.5922

188-192 Pacific Highway, Gore Hill, N.S.W. 2065. Te!;
42-5305.

Head Office & M.O. Dept. P.O. Box 156, Redfern, 2016.

Fig. 2. How motor speed varies with changes
in load and supply voltage for circuit

described.
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Fig. 3. How temperature affects motor speed using the circuit
described.
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ELECTRONIC FET VOLT-OHM METER

MODEL VT108

PRICE:
$68.00

Plus
Sales Tax 15%

SPECIAL FEATURES:
1. Eight voltage ranges, 0.5 to 1500 V DC, 1.5 to 1500 V AC.

Seven resistance ranges, 0.1 ohm to 1000 Mohm.
. Input impedance, 11 Mohm DCV, 1 Mohm ACV.
. Frequency response, 15 Hz to 5 MHz.

Memory function. Holds reading for more than 30
seconds.
. Easily read, large scale.

. Battery operated — AC power option available.
. Weight — 2 Kg.

PARAMETERS

PTY.LTD.

SYDNEY 43 6577 ¢ MELBOURNE 90 7444
ADELAIDE 51 6718 ¢ PERTH 81 2866
BRISBANE 78 5422 ¢ NEWCASTLE 61 4321
WOLLONGONG 74 0278 ¢ CANBERRA 97 3579
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Advertisement only

presents the 701.

A significantly different kind of turntable.

The Dual 701 is the quietest turntable ever
made. Not only in our judgment, but in that
of the first independent test laboratory to
evaluate its performance. This had been
accomplished by an entirely different kind
of motor, designed expressly for the 701,
and by a very innovative approach to the
problem of resonance.

Instead of the familiar, high-speed AC
motor, the 701 has an all-electronic,
low-speed, DC motor, with
feedback-controlled speed precision.
Because this motor rotates at the record
speed, 33-1/3 or 45 rpm, the need for
speed-reduction systems such as
friction-idler or rim-belt is eliminated.
Instead, the platter is rotated directly by the
motor, and the record spindle is the top of
the motor shaft.

The 701 motor is so quiet and free from

vibration that it does not require any
isolation mounting, but is mounted directly
to the chassis. Dual’s exclusive design of
overlapping coils, a unique feature of the
motor, eliminates the successive pulses
common to every other existing motor,
including other electronic types, high speed
or low speed.

Another dual innovation serves to prevent
interference from reaching and affecting the
stylus. Two separate antitesonance filters,
each tuned to a specific resonance range, are
located within the counterbalance housing.
One filter is tuned to the resonant range of
the tonearm/cartridge system; the other, to
the resonant range of the chassis. Each filter
serves to cancel out the resonant energy that
would otherwise impart spurious signals to
the stylus.

Other features of the 701 — the gimbal

tonearm  suspension, anti-skating and
pitch-control — are shown and described on
the facing page. Still others include
direct-dial tracking pressure, with 0.10 gram
calibrations from 0 to 1.5 grams. And, a
cuecontrol, silicone-damped in both
directions. Unlike other Dual turntables, the
701 is designed for only single-play. But like
other Duals, it can be operated either fully
automatically, or as a manual turntable.

Because of the wunique motor and
anti-resonance filters, the 701 is slightly
quieter than the 1229, But if you now own
a 1229, or any other current Dual, you will
detect only a minor difference. And we
don’t suggest that you trade in your present
Dual for the 701,

Rather, as an expression of the state of the
art, the 701 is recommended for the listener
who demands the quietest turntable ever
made.
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anti - skating

Tonearm mounted in Separate anti-skating 87 pitch-control range for each speed,

four-point low friction for conical and and built-in illuminated strobe.

gimbal Suspension. elliplical slyli, An electronic pitch-control, variable over an 8% range, is provided
e for each of the 701's two speeds (33-1/3 and 45 rpm.) Thus, either

The 701 tonearm pivots on Balonced tracking pressure on R : .

identical sets of low-friction groove sidewalls is assured by speid con be'vorled'wnhogthoffec;mg s othgr sefamng. Each o

needle-point bearings, set in o separate calibrations for conical Eiireaminel s eesd] w;: '?I reterence sefting for stoniordnzohon‘

speciol designed double gimbal and elliptical styli. This provision For viewing convenience, the illuminated strobe window has an

Each gimbal is hand-ossembled is required in such low-friction od|ustobfle angle, from directly overheod to opproximately 20,

ond gouges designed by Dual tonearms which are highly degrees forward.

assure that bearing friction will responsive to the difference in

conform to stringent specifications. frictional pull of each stylus shope.
The motor of the Dual 701

The EDS-1000 motor developed by Dual for the
701 is an all-electronic, low-speed, brushless, DC
motor with Hall-effect feedback control, and
energized by a regulated power supply.

Unlike conventional DC motors, commutation
(electrical switching) is not done by brushes and
commutator ring. The 701 motor has electronic
switching, commutation and speed regulation. Two
Hall-effect generators drive four switching transistors
which produce a rotating magnetic field in the
motor’s field coils. Depending on the position of the
rotor, the magnetic field causes the .four magnetic
pairs on the rotor to be pushed and pulled
continuously.

The field coil design is unique and exclusive with
Dual. Two stacked coil layers, each consisting of eight bifilarwound (coreless) coils, offset by 22.56°, achieving a gapless
rotating magnetic field that eliminates the successive pulses of magnetic flux typical of all other motor designs.

Note: The absence of magnetic springback or other rotation irregularities can be demonstrated by turning the rotor
manually, no resistance will be sensed. Also, because of the coreless field coils the motor is free of hysteresis of eddy-current
losses and the disturbances of pole frequencies.

The rotational speed of the 701 motor is controlled electronically. A voltage which is a function of motor speed is fed to an
electronic regulating circuit, and is compared to a constant standard voltage derived from a regulated power supply. Any
difference in these two voltages causes an immediate change in the motor current, hence the motor speed.

The rotor is a barium ferrite ring magnet, magnetized in eight segments (poles) on its lower front surface. A steel plate serves
as a magnetic return circuit. The regulated power supply makes the speed independent of variations in power-line
independent of variations in power-line voltage or frequency. Speed can be set directly to either 33-1/3 or 45 rpm. Thus the
platter is driven directly by the rotor, without need for any speed-reducing linkage such as friction-idler or rim-belt.

Further, in contrast to the high speed (1800 rpm) vibrations of the conventional AC motor, the 701 motor is so free from
vibration that it is mounted directly to the chassis without introducing any rumble.

In summary, the 701 electronic direct-drive system, with its over-lapping gapless desing, rotating magnetic return circuit and
coreless field windings, is the most advanced drive system available for record playback today.

FRED A. FALK (SALES) PTY ITD

28 KING STREET, ROCKDALE, N.S.W. 2218. Phone: 599-3722




NAKAMICHI 1000

CASSETTE

RECORDER

The first cassette machine that can genuinely compete with reel-

to-reel recorders. . .
Price — approximately $1000

TEN vyears ago, when Philips of
Eindhoven developed the compact
cassette, the sceptics agreed that it was
just a passing fad.

Five years later, when other firms

started to take up licencing rights, the
sages agreed, that, whilst perhaps here
to stay, the cassette system was really
just a toy suitable for dictation, but
would never be adequate for music
reproduction — and as for hi-fi . ..
" In the meantime the development of
cassette machines had moved from
Holland to Japan, and by 1971
Japanese had developed a number of
top quality cassette machines that
could provide a genuine 12 kHz
bandwidth — using the best low noise
tapes, and up to 15 kHz with the
(then) new chromium dioxide tapes.

By this time the sceptics were
looking a little less blase but could still
argue that erase ratio was poor — "'to
say nothing about the awful wow,
flutter and distortion."’

Needless to say it then took a mere
metaphorical twinkling of a Japanese

48

eye before a whole new range of
cassette machines were released that
not only provided adjustable bias — to
suit all types of tape — but also
included the operational facilities that
for so long been lacking in reel-to-reel
machines.

But still the sceptics persisted — they
admitted that the best cassette
machines were now a listenable
proposition — "but of course they can
never match the best reel-to-reel
machines — they never will.”

Well they're wrong.

A cassette machine has now been
produced that is equal in every respect
to top quality reel-to-reel recorders.

This machines is the Nakamichi 1000
recorder.

Although virtually unknown to the’
general public, Nakamichi are in fact
one of Japan’s largest manufacturers
of cassette recorder components. For
some years they have been working on
the design of a cassette system, the
performance of which would match

electronics

TODAY

NTERNATIONAL

that of
machines.

The successful result is largely due to
a series of feasibility studies aimed at
determining which design parameters
needed to be improved to provide the
desired performance.

THREE HEAD DESIGN

Nakamichi found that one of the
major problems was that of providing
suitable heads. For good reproduction
it is necessary to use very narrow
playback head gaps — the smaller the
effective gap, the wider the frequency
response obtainable. In conventional
cassette machines, this narrow head
gap cannot be exploited because the
functions of the playback head and
the record head are combined in one
unit.

The Nakamichi machine overcomes
this difficulty by using three separate
heads.

The record head is fabricated from a
particularly hard high-permeability
ferrite. It has a five micron gap — this
is necessary to achieve the good bias
and signal flux penetration essential
for extended response.

The playback head is made from 50
micron  thick  super  permalloy
laminated foil. This head is located in
the normal position but incorporates a
gap of only 0.7 micron.

Erasure is performed by a third head;
fitted in place of the normal tape
guide, and adjacent to the left hand
capstan and pinch roller.

Core material for these heads is a
new niobium alloy that has wear
resistance claimed to be ten times
better than obtained from normal

high quality reel-to-reel

permalloy.

Nakamichi’s engineers -have found
that even small errors in head
alignment seriously degrade high

frequency performance (Fig 1), and
that such errors are the rule rather
than the exception in cassette
recorders.

To ensure that such errors do not
occur in their own product, Nakamichi
have mounted all three heads so that
each may be independently adjusted
for optimum azimuth alignment.

ELECTRONICS TODAY INTERNATIONAL —OCTOBER 1973



Tape Run Indicator

Adjustment Lid

Cassette Lid
Eject Button

Tape Counter

Pause -
Record

Fast Forward

Rewind-

Stop

Playback

The heads are mounted on a bracket
supported from the top of the head
housing. When the unit is in use, the
complete head assembly is lowered
onto the cassette by a solenoid.

Azimuth alignment adjustment is
very simply performed. The machine
incorporates circuitry in which digital
electronics detect phase differences,
between record and playback heads, of
an internally generated test tone. (T his
tone is also used for calibrating the
inbuilt Dolby noise reduction system).
A knurled screw is then adjusted until
a correct indication is given by a pair
of light emitting diodes.

After one has become familiar with
the procedure, the whole operation
takes about six seconds to perform.

THE MACHINE AS A WHOLE

As our main picture shows, the
Nakamichi 1000 is a large unit — far
bigger than any other cassette recorder
on the market. Dimensions are
52.5 cm wide by 30 cm high by 22 cm
deep and it weighs a hefty 18 kg.

Normally the unit is housed within a
walnut veneered case. However for
studio use this case is removable, and
the unit may then be fitted into a
standard 19" rack. The front panel has
been designed to match standard
studio panels, using white engraving on
a black background to provide a very
professional appearance.

The machine’s controls are grouped
in three sections.

On the left hand side of the front
panel is the cassette holder. This flips
down when an ‘eject’ button is
pressed. Above this holder is a separate
hinged panel that covers the heads and
the alignment controls, together with a
fine speed control (for varying pitch).

The major function controls of
Pause, Record, Fast Forward, Rewind,

Peak Level Meter

Tape Selector
Limiter Sw
DNL Sw
Power Sw
Monitor Sw
Dolby NR Sw
Mic Input L

- Mic Input R

Blend Mic Input

Blend Mic Leve! Control
LS Mic Input Level Control
- Line Input Level Control
~ - Line Output Level Control
Memory Rewind
Headphone Jack
Auto Rewind

Broel & Kyoer Prtmstiomter Range S0 8 Wectifier 2005 Cower Lim Prea 00 i Wr. Speed 215 mm/see Pager Speed -
: - T ¥ X BB * T T T
O - " =
Pt
= =
==
=" i
o = \ =
\ =
B = =
1 3 —~ i
3
; : o
= < = AAY
=iz A
T = = =
¥ -
= - : 13—
. o R — 4
T : S+ 11 e
# - — - ]
s 3 EE e —
® ® W % e e 5 0o 9000 5000 10000 0007 400000 A B C Ll
Mltiply Fraaumiey Scale ty Zors Lawel 11013/3143) ABCha

Potentiomuter Rangs 505 dl) Recuher S AL 5, Uowwr Ui Frea. 20 Ha Wi Speed. 15 mmvsec Paper Speed L _mmisec

o

r T T cn:l:ppﬁ
=
=
3 + T
+ y
”
T
| T T .
: = e s 1 '_
— T e i
v
= = |
== - j
e I
I =
= 4 Tal
10 % v W W %0 %00 o 00 000 10000 0007 000D A B G L
Mumply Froqummcy Scase by Tora Loat (e ABC U
Briel WKpmr Pt By Wb Lyerslie B #r W vt Pupe Sprrd . iie
R s e e e e B I A S S e ot
- PR "~ ——— Ld) o g § = 4| o - 2 b |
“ P = e »
. = J )| o= > .
o Sl o R chi 7
1%# — : ' £
e - |
Vo S M —- ! - =
Eur : | ! | { = = ey 3 {
.::m- ST B W W e O BE T e T T TErC % H

Compare the lowest graph (supplied with the machine by Nakamichi), with the -20V U
curve on the graph in the middle (taken on our own Bruel & Kjoer equipment).
As will be seen, the two curves are virtually identical.
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Stop and Play, in the form of touch
buttons (which should not be
confused with their distant cousins the
piano key switches) are mounted
immediately below the cassette holder.
These controls are simple, vyet
delightful to wuse, and the best
ergonomic design that we have yet
experienced. The control logic for
these switches has been very carefully
thought out to provide click-free
operation of the highest professional
standard

A tape-run indicator is mounted in
the top centre of the deck. Below this
is an eject button, a three-digit counter
and reset button, an auto-rewind
button, memory rewind button and
headphone jack.

The memory rewind switch enables
the user to set the tape counter to zero
{by using the reset button) at any
point on a tape — then, when the
memory control is switched to ‘on’ —
activating the rewind button will cause
the tape to rewind and stop at the
desired point.

The auto-rewind control will cause
the machine to sense the end of a tape,
and switch the machine to rewind the
tape back to the start.

A tape-run indicator is mounted in
the top centre of the deck; below this
is an eject button, a three digit counter

Azimuth adjustments
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and reset button, auto-rewind button,
memory rewind and headphone jack.
The memory rewind switch is very
useful. It enables the user to set the
tape counter to zero by using the reset
button, before recording new material,
then by switching on the memory ON
control, the activation of the rewind
button will automatically rewind to
that point. The auto rewind control
will play a tape right through to the
end and rewind back to the start again.

On the right-hand side of the deck
are three levels of controls. At the top
are two peak reading VU meters.
Whilst clearly labelled, these meters

* are not as well calibrated as we would

have expected on an otherwise so well
constructed piece of equipment.
Below the VU meters, in a line from
left to right, are toggle levers for
selecting the correct bias and erase
levels far chromium dioxide or low
noise high output tapes. {It should be
clearly noted that that this deck is not
intended, nor is even suitable, for
recording with low grade tapes). Next
to the tape selector toggles is a limit
switch that clamps signals above
+3 VU peak, back to a +4 VU limit.
Next control along is a switch that
brings a dynamic noise limiter circuit
into operation. This DNL system,
developed by Philips, operates only

during the replay process and limits
high frequency noise in the spectrum
above 5 kHz.

Apart from the DNL system, the
machine also incorporates the Dolby
noise reduction system. This s
intended to be used with all cassettes
recorded on the machine — and of
course for replaying Dolby-processed
cassettes. The control for the Dolby
circuit is next in line to the DNL
switch.

The last two switches in this line-up
are the monitor selector, which
switches the VU meters to either
programme input or replay head; and
the mains on/off switch.

Below this row of switches, from left
to right, are the slider controls for the
two output channels, two line input
channels, two microphone input
channels and one blend microphone
channel {whose output is fed to both
of the other channels). The
microphone sockets are wired so as to
be short circuited except when a jack
is inserted. The three standard
microphone tip and sleeve jack sockets
are located in a line below the power
on/off switch. These sockets are
designed for microphones with a
nominal impedance of 600 ohms.

The rear panel contains two DIN
sockets for microphones and line
input/output; two pairs of RCA type
coaxial sockets for line input and
output, a switch for FM multiplex
decoding, a screwdriver trim
potentiometer for tone calibration
level for Dolby system control and
four trim potentiometers for ‘normal’

and chromium dioxide
record/calibrate level control
adjustment.

With the machine comes a well
illustrated 12 page instruction book.
This is written in excellent English but
contains no circuit diagram. The book
contains a troubleshooting chart but a
notice on the back of the machine
states that no service parts are
available to users, and recommends
that, in the event of trouble, the
machine be taken to a properly
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equipped service organisation.

The machine is supplied complete
with a beautifully finished box
containing an unrecorded chromium
dioxide C60 cassette; an alignment
cassette, with a 400 Hz reference
signal recorded at 200
pico/webers/mm; a mirror cassette for
inspecting the heads for cleanliness,
and a box of cleaning stubs. Also
included is another special cleaning
stick for head cleaning — and the
inevitable cleaning rag.

INTERNAL CONSTRUCTION

Internally, the construction has to be
seen to be believed. The electronics are
unbelievably complex for a cassette
recorder and incorporate no less than
138 transistors, eight integrated
circuits and 59 diodes. The location of
these components is not defined as no
circuit data is provided.

The heart of the machine is the tape
transport mechanism. This uses a
double capstan system with two
capstan shafts connected to two fly
wheels driven by a belt. The double
capstan system creates a constant,
stable, tension between the two
capstans. The condition of the tape
between the two capstans is not
affected by external conditions such as
irregular take up, supply torque, or
uneven winding of the tape. The two
fly wheels are physically large and the
overall  performance is  further
enhanced by a pneumatic damper
which controls the pinch roller to
remove the oscillatory motion and
clicks that are so often a feature in
cassette recorders,

OBJECTIVE TESTING

Our first objective tests — a series of
record to replay recordings made at O
VU, —10 VU and -20 VU, were very
disappointing — in fact the results
were no better than those we had
obtained the previous day from two
other machines costing half the price.
Subsequently we found that these
poor results were due to the machine’s
head adjustments having been
misaligned before the machine came to
us for review.

Once the azimuth alignment had
been set — a task that took about 15
seconds to learn and six seconds to do
— the results were dramatically
different!

For the first time ever, we had a
machine with a genuine 20 Hz to
20 kHz capability (using chromium
dioxide tape at —10 VU).

It is necessary to stress that this
performance is only obtainable using a
top quality chromium dioxide tape
cassette. With conventional tapes — at
recording levels exceeding —10 VU —
the performance is not substantially
better than can be obtained from

much cheaper machines, in fact with
such tapes the full 20 Hz — 20 kHz
performance can only be achieved at
-20 VU. (Unfortunately a calibrated
bias contrcl has not been included in
the specification — as this machine is
obviously intended for
semi-professional use this omission is
rather surprising).

A data sheet and level recordings
were provided with the machine. We
were pleased to find that all figures
quoted by the manufacturers were in
accordance with our findings — the
level recordings (reproduced within
this review) were virtually identical.

A dramatic demonstration of just
how good the Nakamichi machine
really is, was shown when we made
comparative recordings — using the
same programme content — on the
Nakamichi, our standard Nagra
recorder {(at 15"/sec) and our standard
laboratory recorder (at - 7%"/sec).
Almost incredibly, we could not
detect any difference between the
Nakamichi and the Nagra — and the

laboratory machine was slightly
inferior in terms of signal to noise. The
value of the Dolby system plus
dynamic noise limiting was proven.

The Nakamichi 1000 is the first
cassette machine that can truly claim
to be a contender in the field
previously dominated by reei-to-reel
machines. Whilst this machine is nearly
the ultimate in terms of what was
aimed for by the designers, they have
not, as they admit, solved a// the
problems. In particular the
performance with standard gamma
ferric oxide based tapes still falls short
of the performance realisable on
reel-to-reel recorders. Research at
Nakamichi is continuing to overcome
this problem,

Accepting the limitation that it may
only be wused satisfactorily with
premium grade chromium dioxide
tapes, the Nakamichi 1000 can
otherwise compete on its own terms in
the field previously dominated by
reel-to-reel recorders. o

NAKAMICHI TT1000 CASSETTE DECK
SERIAL NO. 3100386

Record to Replay Frequency Response:

(with BASF Cr0, tape) ovu
-10 VU

-20 VU

0ovu
-10 vU
-20 VU
Total Harmonic Distortion
(at 1 kHz)

(with Capitol 2 -C60 tape)

Intermodulation Distortion
(at 1 kHz and 960 Hz)

Signal to Noise Ratio at 0 VU re 1 kHz

(Using Cr0,, DNL, + Dolby)

Erase Ratio
(1 kHz signal recorded at 0 VU)

Cross Talk at 0 VU:
Wow & Flutter —

Line Input Sensitivity for
Microphone Input Sensitivity for

Line Output Sensitivity for
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20 Hz to 17 kHz #3d8
20 Hz to 20 kHz 3 dB
20 Hz to 20 kHz 3 dB
20Hzto 9 kHz 3 dB
20 Hz to 16 kHz 3 dB
20 Hz to 20 kHz +3dB
ovu 1.4%
-10 VU 0.4%
ovu 1.2%
-10 VU 0.3%
57 dB (A)
52 dB (Lin)
-62 dB
100 Hz 38dB
1 kHz 42 dB
Peak 0.2%
Weighted  0.08%
ovu 100 mV
ovu 0.44 mv
ovu 1.05V
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MODEL 1000

Professional

EAD CASSETTE DECKS

MODEL 700

The Nakamichi Tri-Tracer’s are the world’s finest cassette units. In quality and performance they will equal the highest
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