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. 'll dlscover a whole new realm of thnllmg hngh e ity listening
- énjoyment ‘when you team unique slant-front SONY TC-366 Stereo -
".Tape Deck with your present sound system-—or with ‘either of the
..+ superb SONY stereo -Amplifiers TA-1144 -or TA-1010.' Both ampli-
- fiers make ideal partners for the TC-366 and offer stereo recording Bt
‘and listening that will meet your highest éxpectations. Sony TC-366 .~
“slant-front design makes tape deck  operation more stable ‘and -
simple. Three separate -heads—play-back, recording :and erase=— -’
enable ‘you to monitor either what you ‘are now recording or what -
-.you ‘have ‘just fecorded on tape. The mixing facility .means :you
~“can record two sound sources—such as your voice and radio musie -
=~=simultaneously. Servo-controfled -tape transport :reduces flutter . -
~and wow and assures incredibly smooth-and steady reel drive with- -
- optimum ' tape tension. A tape selector allows you to record:on"
normal tape or special hlgh -fidefity tape such as SONY SLH. If you -
- -want ‘good -listening . select the amplifier that suits you, then
. 'team it with the-TC- 366——|t's a versatile and magmflcent stereo o
7 sound performer Lol

'1'A-1144 ~°“';~;"rA-1 010

Power Output Rated output 30W per channel, both channels ¥ Rated output, 15 watts per channel both
operating o ! - “'channels operating . e o
Harmomc Dlstortlon' : Less than 0 2% at rated output o ~Less than 0.59% at rated Output AR ; e
. lntermodulation Distortion - 5 :
(60 Hz:7 kHz = 4:1): . Less than 0. 2% at rated output i : o Less than 1% at rated output )
‘Frequency Response: *15 Hz =300 kHz =t 2:dB ™. /ool 20 HZ —=100 kHz LA ;
‘" Headphone Qutput: - Accepts all fow-and high u‘npedance headphones f; Accepts alt low and high lmpedance heﬂdphone
Tone Controls: --Bass 100 kHz =10 dB (10 steps by 2 dB) . Bass- 100 kHZ =10 dB. Treble 10 kHz* 10 dB
sl - Treble 10 kHz + 10 dB (10 steps by 2 dB) G S
i §7N Ratio: - PHONO-1, PHONO-2, bettér than 70 dB (1.2 mV) PHONO:1, PHONO-2, better than 70 B, 3'mV.
.. “TUNER, TAPE REC/PB AUX-l AUX 2, AUX-3,°90  TUNER, AUX- 1, AUX-2, TAPE REC/P ;,bette

)
J‘. ‘

S dB (150 mv) - : ¢ than 90 dB (250 mv) . :
b “Cireuit: 24 transistors, 7 diodes k 20 transistors, 5 diodes . - :
“*‘Dimensions: 16 5/8 W) x 5 13/16 (H) x12 5/8 (D) Gy i16 9716 (W) X 4 7/8 (H) X 9 11/16 (D)
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. CANBERRA 47-9010 '« N'CLE. 61-4991 POR'I' KEMBLA 4-2071.- -
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- _ - _ - - ‘ — - — _
“To: .Iacoby, Mltchell & 00 Pty Ltd -469- 475 Kent St.,
Sydney,-N.S.W., 2000.’

“/Please send me’ mformatxon oh the SONY TC-366. Stereo ;;i%l‘
;«Tape Deck and the TA 1144 & TA 1010 Stereo Amphfiers

5 NAME :
"'ADDRESS

POSTCODE
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i ‘COMPARE what you get for your money

““before you buy anywhere else! You will save many

_-dollars and many tears by hearing these first.

No need to be p\uzzledv when buying Hi-Fi stereo systems‘é‘ We've

~taken the ‘confusion ‘out by matching 10 perfect systems $169
to $950. LESS WITH TRADE-INS.

f you can’t come to our two quunous town showroom phone

v . - -

1. Junior Executive, $185
“"Magnetic - Sound’’ solid-state Stereo -Amplifier with scratch filter
and :separate bass ‘and treble. 20 watts of music power pushed
out ‘with complete purity through a -pair of matched “AKAI JET-
STREAM" Speakers The Turntable is a “Sony’’ manual with extra-
even movement, in a very nice cahinet. $20 deposit and two years '
to pay.’

9, Jnmor Executlvell $219

" “Monarch” SA 400 sohd state Stereo Amplifier with 28 watts of

~-clear music :power. ‘Hds loudness control, scratch filter and tape

monitor. Is fed into ‘a pair of matched “Hj. Complianee” Speakers
in a two-way - walnut cabinet. -BSR .auto -or manual Turntable
Deposit $23 and two years to pay.

3. The “International” $278

“Music ‘tape system from Japan/Europe. High Quallty 3 speed R

<track stereo Hitachi 7270 tape deck—coupled with A.121 45 watt

- -amplifier—Tremendous -for a family music ¢entre! Plus 2 M.S.I.
TINA loud speakers. Up to 2 years to pay, $28 deposrt 12 months
,guarantee

PI.US SYDNEY’S I.ARGEST RANGE OF TAPE REGORDERS',"

INDUSTRIES

| Peter Glark says | o
| guarantee that these are the i

Six Best Hi-Fi Systems
in Sydney to-day

4. v'f(ira'ynBeredere, ‘$329

- for one of iy experts to come to your home Advrce and quotes
. on the Hi-Fi system most suitable will be given at no charge. Our
- prices are “discount” prices! Our guarantee is for TWELVE . = . .
MONTHS. We deliver and install Free! We invite free membership =

of our tape and cassette exchange club! And in"addition to the

- world's top-brand equipment at bed-rock prices we also have
~LOTS OF “DEMOQ” MODELS, guaranteed “USED" MODELS, all
+ well-nigh perfect, many at HALF. PRICE, for CASH or TERMS UP_

'.VTO 2 YEARS, wrth tiny deposrtsI

Studio- quality - Sound " at” over - $100 savings! “SANSUI” AU222
Amplifier ‘'with “a power -output of 46 watts of ‘music power.
Frequency response 20-30,000 Hz ‘SILCRON Turntabie with - pro-
fessionally balanced tone-arm with Magnetic Cartridge.. Two “MSI"
400" “Matched Speakers in ‘Teak cabinet. Deposit $33 Pay ovet

" two years

5. The “Sony” TA 1010, $425

- "The completely music-matched trio: Sony Stereo Amphfler TA 1010 -

with ‘a stirring yet pure-toned 58 -watts of output. Fed by a Sony - -
PS 1010 Stereo Turntable with auto return. Geared to a pair of -
Sony SS 103 Speakers: Ten-inch-and four-inch, two-way system :

< $45 deposrt and over two years to pay if desrred

6. The “Penthouse” $563

FuIIy imported from Japan/EngIand Combines Iatest Sony slope
front 3 speed 3 head twin meter tape ‘deck. Amplifier latest Ken-

~ wood 20-22000 HZ solid stat. Played through 2 world famous British .

Whardale Super Linton speakers. A truly super hlgh fldehty musrc .

: system Deposit $58, up to 2 years to pay.

City at 387 George St,

one door from Kodak, Tel.: 29- 3371

‘ Parramatta,next 0 PSM
20 Macquarie St,, Tel.: 635-0830
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a specuahst dealer

‘ NOW toa dufferent subject - that of - face. Exgept for the

 turning

people keep making things and others keep buying them.
The “result is an effect known to economisis as the .
‘multiplier’ — and, in theory at least, we all end up bener off than -
we would be if we each did our own thing. . -
Unfortunately, the success of the system does not depend upon ;
the intrinsic value of the manufactured. products. 1t really makes .
no difference whether factories churn out typewriters or plastic
wall ducks, just:so long as they churn them out and enuugh people
keep buying them.
But “in- many prosperous countries, such as Australia or the
U.S.A., ‘most people already have all the typewriters and plastic :

ECONOMIES such as‘o'urs‘fu’nction prbperly e‘nly while some .

~ducks they want, and it has become necessary to create ‘needs’

which. did - not  previously exist, or ‘of which people weren't
previously aware, in order to keep the wheels:of industry turning.
A classical example of this is the automobile industry, which
spends enormous sums of money every year on restyling their"
products and by 'so doing creates a totally artificial consumer
‘need’. ;
Wasteful" - Certamly But there's no denying that it’ s good for
the economy. :
Some of- the latest h|-f| glmmuckry is 'an extemxon of this
principle. ‘A Jloudspeaker with a multiplicity of drive Gnits may::
actually be inferior to another which has only two or thrée, and an:
amplifier with thirty-eight control knobs on the front panel does:
not necessarily outdate one that has only seven. D
Bear this in mirid when shopping around for new equupment -
and if you need advice on makmg a chouce be sure you get it from

editor, the staff of most pubhcatuons remam faualess people
to their readers. ’
We've decided to change that. From now on, we W.H publlsh a

photo of a different staff member on this page each month. Not in
«any particular order — our method of choice-is to blindfold our
-secretary and get her to stick a pin-into-a list'of names.

furst name she stuck was Barry Wulkmson $ — $O néi'e he 1s at
eft
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10W. STERED AMPLIIER

$6’l;50

FACILITIES

* Push-button SMtchmg—facilmes
for 3 -inputs (Mag., Aux., Cer.).
Mono - Stereo swutch and . mains
switch.

Tape-out facilities. ;

Fually regulated power ‘supply.
Magnetic pre-amp.  facilities,

Stereo headphone jack. o i
Complete electronics -on the one '
P.C. board.

‘Australlan made — uslng standard
parts.

Bass and treble fac:llties

 SPECIFICATIONS:

Power: - 10W RMS per channel mto ‘
8 ohm speéakers
Dnstortlon Better  than 0.8% at full

Freq ReSponse' +3dB 45hz—- 20khZ.
gasslgesponse ‘@ 30hZ Boost 15dB,
ut
Treble Response: @ IOkhZ ‘Boost
12dB, Cut 13dB.
(For: further informatuon, see
June ET)

'e~*»w*»

o S

PRICES. : ‘ ;
;(IT FORM: $61. 50 Wired and Tested :

" KIT FORM: With Magnetic Pre-Amgll- :
fier: $64.  Wired and Tested: $74
;REIGHT Registered Parce! Post add

AUDIO SIGNAL
. GENERATOR

. We are now!' in a position to_supply
* the unit as d’escribed in June ET. Kit
is COMPLETE including ALL PARTS as
fisted in the article.  The kit does
include the case. All parts new and -
guaranteed—no -substitutes. °© . .-
. ‘PRICE; $27.95 complete. ..
$23.95 Lesscase P

DESPAYCH: 'All orders are received at 9
a.m, at the P.O. and despatched to meet
the 1 p.m. clearance the same day. . This
“gives you a 4-hour service. .
POSTAGE: . Add 15¢ pack-post ‘fee to all "
orders, uniess stated otherwis

QUALITY: All our parts are new and fully
guaranteed. ~No surplus or rejects.
CATALOGUE: Now available. Send SAE

9:: stam

for same. Mun‘)‘r new parts Please send 9 x
4 envelope wnt

’ MAIL ORDER DEPT.
aok 175 P.0., DEE WHY, N.S.W. 2099
SALES DEPT.
Sulte 2, No. 21 Oaks Ave., Dee Why
(6] o yards from Dee Why P.0.)

: Phone 982-557
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DETECTING MERCURY
CONTAMINATION

The EEL 240 Automatic Absorption -
Spectrophotometer {(manufactured -
by Evan's Electroselenium Ltd.) can -
qutckly 'detect and record the mercury
level in contaminated foodstuffs. The

- sample to'be examined is placed in a

test tube and a reagent is-added to

“reduce the mercury to its metallic -

state; a stream of air vaporises the -

| solution‘and the resultant mercury

1 vapour is cdrried into the flameless
“absorption tell in the EEL 240.-The

;instrument ¢an detect amounts as

small as 5 nanogrammes (ngm) of
mercury ‘ =

:

NAVY SHELLS OUT

A Department of the Navy Engmeer
has been awarded $2,150 for inventing
a device to monitor naval gun perfor-
mance.

The invention is a muzzle velocnty
indicator using a solid state radar-
‘linked computer.

Claimed to be capable of measurmg
shell muzzle velocity to an accuracy
of 0.06%, the device enables gunners
to make checks on propellant charges,
the shell and gun barrel conditions.

1+ S o SR,

'PLESSEY/PAIGNTON

INTEGRATE

All operations of Pamton (Austraha)
Pty. Limited are to be transferred to -
Plessey Ducon Pty. Limited from

~dJuly 1. This follows acquisition of

" Painton by Plessey in the Umted

office in each State. These offices have -
“been augmented by former Painton -

Kingdom. ;
‘Marketing and sales of Pamton
‘products including connectors,’

_‘switches, wirewound resistorsand - . S
. potentiometers, will be conducted . = -

through the Professional Componeénts
Deépartment of the Plessey Ducon sales

staff. ~
In Sydney, Mr Phlhp Hart isnow .~
directly responsible to Mr ‘Graham G.

“Hall, sales manager of the Professional
“Components Department at Christina "
'Road, Villawood, N.S.W. :

Mr Derek Buckley and Mr Brian Ross :

~have joined Victorian branch manager,
‘Mr Joe E. Sullivan, at The Boulevard,

“Richmond, Victoria, and Mr Derek

Olive has joined South Australian

_branch manager, Mr Kevin D. Fisherat = :
=~ 18-21 Coongie Avenue, Edwardstown
- South Austraha S R

 COLLECTING LIGHT AT NIGHT ER s

One of the biggest lenses prodtced

“for use in a low light level TV system

.- has been made by Pilkington Perkin-
- Elmer Ltd. for incorporation in this

- Marconi low light camera. The

‘complete system transmits high reso-
lution images on to a monitor which
reproduces high contrast pictures -

- ‘under conditions of apparently total

_darkness
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i FIGWEVE B aTHa 5 oG 210 16 1461y b e n

in the ,Sansui tune 7amp||f|er
ave been d:scarded This

Frequency espb’nse
— and:180 mV sensitiwty ‘caters

ya S|gnal
Statlons dre receivéd W|th

ib basg and “treble

troet, Melbou e, 3000 I

nnd -me il l*:e facts Ebout |
sui Model 210 in detall . . .
f ] J --maresl Simon’ |

x) qep ‘d.. js eorg‘ ; OSTCODE. ... l

0. Ply, Ltd., 1 ar: Street; Tel. 22 0191 i Reage .
td., 14-1, Zichome; {2umi, Sagrnamf-ku, rakyo, Japan L ‘ L S |
: i “8210-771




BEWARE

; 'Before paying

- extravagant ..
' -overseas prices
tonsult —_—

TA'rnomcs” |

PTY. LTD.
| ‘Statrumcs Pty. Ltd,

manufacturers of power " - i

- supplies from 0 to 1,000V,
- from 0 to 60 amps. “
No off-the-shelf stock—

_'just'nrder what you want,

Stratronics Pty. Ltd.

~ Gircuit Boards -
for industry

- with short
prototype delivery.

~Power Supplies for
‘computer logic, student

training -and precise
calibration.

. PTY..LTD.
52 Excelsior Street, .
Granville South, 2142,
~Phone: 637 1840.

HARTMANN AND BRAUN IN . tape’s polyester base. At temperatures

Expenmental 14 kllowatt-hour proto- . application of measuring and control .= 9

“type zinciairbattery operates drive . - techniques to all types of productlon -
train for a small electric-powered vehicle - plant. Power generatlon and-
at General Atomic Divison of General distribution, chemical; iron and steel, 4
Dynamics in San Diego, California. .. - ‘cement, glass and plastics industries

Joseph'Lucas Industries, Ltd.; of - . ' are among the major fields serviced.
Birmingham, England, has entered into Apart from the supply of equipment,

~-alicense agreement under which it will customers are offered complete ;

_ cooperate with General Atomic in. - o gystems demgn and comm|ss10n|ng
cartying out research, developmentand - assistance. - :

- testing of the zinc-air battery for ST A workshop and clean room now bemg e
potential usein England and various . - developed at the company’s premises = -
other countries.” , < will belused for the local assembly of

“The work at Lucas Research = -  imported components and their
Laboratories will be carried forward ‘ callbrartlon and servncmg

in conjunction with the zinc-air battery = -
development program riow being . - HOT prE : S
carried oh under the joint sponsor- : I T
ship of General Atornic and the Edison  Consolidated Video Systems Corp of e
Electric Institute; the principal - Santa Clara, California, has developed = =~
association of U.S. mvestor-owned U ‘a system for thermal duplleatlon of

‘electric power companies. : -video-tapes, e :

- Because of its high energy density, . The process which can 0n|V be applied

the zinc-air battery system is regarded ~  to chromium dioxide coated tape’is

as an important potential source of * made possible by the unique Curie -
economital motive power for certain - Point properties of the material. - .
veh|c|e apphcaﬂons L ’~ L S i Chromlum dioxide has a Curie te'mper-" 5

~ature of 125°C which is well within
- the safe temperature limits of the

,AUSTRALIA L © " above the Curie point, chromium
Having been repreSen‘ted in Australia - dioxide becomes paramagnetic and is
for many years, Hartmann and Braun = ;j’unabie to accept magnetization from
of Frankfurt, manufacturers of ’ ~an external source. However, below
instrumentation and control equip- this Jemperature, in the range between
ment, is now expanding its local o 125°C and 105°C, the material can
-operations. A newly established .~ .. : raccept extemal magnetic fields with
company, Hartmann and Braun: =~ ..~ €ase.
(Australia) Pty. Ltd, will now assume =~ in thenew process a pre-recorded
responsibility for operatlons ih . magnetic master tape is brought into
Australia. o direct thigh speed) contact with the -
Hartmann and Braun manufactures a  tapeonto which the dataistobe
wide range of contro! and instrument- = - impressed. During the contact period

ation items, and specializes in the “i the temperature of the slave tape is

e e ELECTRONICS TODAY AUGUST 1971
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Now AMPEX “600 Serles” professmnal tape
L prewously avallable onlyto TV, broadcastmg and

O R recordmg studios, is available
| peensenew= o you for home use

{ " equipment plays aimajor role

: ~“the importance of tape in | th rough your franChlsed

professuor;]al used cﬁlnnotfbe , I

over emphasize ow, for e S G ~

| gyt emphasizgd, Now, for - Simon Gray Dealer.

o professwnal audlo tape is R A , : 3

~ " ‘available to the consumer.
That’s not all the good news:
Because production has been
substantially increased, the

- price has been reduced.

What are the big advantages
of AMPEX professional tape?
‘Precise oxide formulation,
maximum dynamic range,
: uniform tape output and the
;- - 'exclusive ‘‘Ferro-Sheen’ tape -
L surface which extends head
P life . . . also improving high
: - frequency response and
eliminating “breaklng in”
periods.

e 4

PROFESSIONAL -

MPE professmnal tape can
ake You'll agree with .

ng audio engmeers

ig studios all over the

emand the hlghest
Ible stand

NP-N Australlan National Distributors:

(s

e o @?@WZP@@EG@Z
. Head ﬂﬂ'ce 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Telex: 3!904
- Sydney Office: 53 Victoria Ave Chatswood N.S.W. Tel. 40 4522* .

Qanberra Office: 25 Mofonglo Mall, Fyshvm:k A.C.T. Tel, 95 6526
Adelaide Office: 301 South Terrace, ‘Adelaide S.A. Tel.. 23 6219

INTERSTATE RkPRESENTATIVES

NT.: Pfltzners Mus|c House Smith §treet Darwin..Tel.. 3801 §

Q'land: Sydney G. Hughes,:154-158 Arthr St., New Farm, anbane. 5f8‘1422
~Tas:: K. W. McCulloch Pty; Ltd., 57 Gedrge Street, Lauincestohi. Tet. 2 5322

W.A: Athol M. Hill Pty. Ltd, 613-615 Wellington Street, Perth. Tel. 21 7861

e s e it
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Se"lling sound to Australia
- and selling for less!

Here s positive proof that
‘Douglas Trading gives you
extra extra purchase power...

TEAC bl-mrectlonal 4 track, 3 speed, stereo tape recorders. Br d
new in sealed cartons' Full 12 MONTHS warranty!

These superb recorders give you continuous recording ‘and playback :
in" both “tape directions. Enjoy up to eight hours of .continuous ;
music. Enoy the amazing quality of reproduction that stems from
TEAC's “unique features .-. Hysteresis Synchronous Motor Drive,

symmetrically - controlled operat»on, four - TEAC - Techno-Buiit
precision heads, built-in hi-fidelity amplifiers and speaker systems.

Normally priced at $498. . OUR PRICE %299

i e Latest imodel NATIONAL 3 'speed 'stereo tape recorder, ‘complete’ with
A Douglas Tradmg extension speakers, microphones, tapes, etc. Brand new in sealed cartons.

dOUblE-b&l’l’E"Ed bargain! Full warranty. Rush your order and cheque! $169 COMPLETE

E3

E FIER. 12 watts -RMS power, bass and treble PIONEER HI-FI STEREO TUNER AMPLIFIER. Model AX330. Bass/
gc?nt{gll) !:'clag\elt‘rgpnl-l:put +1dba3(§-20000Hg Lowest priced htgh treble/loudness control, ‘tape .monitor, -AM tuner ~with tuned RF

e n Australia. stage, black light dial, 12 watts RMS power. Brand ‘new in sealed
quahty amplifier to be offered in Austr ONLY #7450 cartons. Full warranty. Rush these... " ONLY *139

Don't hesitate to write for further information,
Post your order and cheque direct. . .

. CITY HI-FI CENTRE
191 BOURKE ST.
- MELBOURNE
~~63-9321
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rapudly brought down’ through the
Curie point, and thus the magnetic

. signal from the master tape is trans-

ferred to the slave tape under ideal

i conditions.

The master tape regams its full
magnetic properties as it regains normal
amblent temperature

IR GEOPHYSICS

Sophisticated infra-red scanning
equipment which can be used for three
dimensional topography, photography,
pollution, and geological studies, is now
available from DC iIndustries Pty. Ltd.,

a Melbourne computer peripheral and
electronics manufacturer and distribu-
tor.

The first of these units to be used in
Australia has been field tested during

.- the past twelve months by the Physics

Department of the Unwersuty of
Newcastle,

Pollution studies in Melboume Sydney
and Newcastle have been completed,
as have geological studies of the Mt. Isa
region, King Island, aTd areas at Cobar
and Narrabri, N.SW. 1!

The Daedalus scanner detects far infra-
red radiation in the 8-14 micron band
using a Hg—Cd—Te detector which is
cooled by liquid nitrogen to reduce -
background electrical noise.

Viewing is made downwards from the
floor opening in a twin-engine survey
plane. A mirror rotating at 3 600 rpm
permits a viewing angle of 120°. A

- strip out of this angle is seen along the

flight line of the aircraft. A system of
mirrors focuses the individual heat
points on to the detector.

Information is fed to"a tape deck in -
frequency modulated form with control

-pulses and a voice channel.

.After the flight, the tape is played back

‘through a viewer-printer, which presents

the information on a television-type
display as a series of different density

“points of light along a‘horizontal line.

This js viewed by a carnera with a
continuously moving 70 mm film
resulting in the detailed ‘heat picture’.
It is claimed that temperature differ-
ences of 0.3°C can be detected

AUTOMATIC ENGINE TUNER"

The first stage to full computerized
.diagnosis of motor vehicles has been
introduced jointly by the Bosch and
BMW organisations.

All BMW cars are now factory wi red
ready for diagnosis, and the Bosch
electronic tuning equipment is
connected to the vehicle by one
multiway plug and socket

The Bosch equipment is programmed
to a set sequence of checks so that
the diagnosis can be completed very
much faster than normally feasible
and, at the same time, reduces the .
possrblhty of operator error to the
minimum, .

$25, 000 00 SUNDIAL

This desk clock has one thingin comm

~common with a sundial ... . there

are no moving parts. This unique time
piece was built by Motorola at a cost
of about $25,000 to demonstrate what
could happen with the clocks and

* watches of the future.

This clock represents three depar-
tures from the conventional design.
First, there are no moving hands;
instead, there are 72 light-emitting

‘diodes arranged in-two circles. The

outside circle is made up of 60 diodes
and marks the seconds and minutes.
Each second or minute is marked by
an apparently moving red light as

the circuit switches power to the
appropriate diodes in sequential
fashion. The inside circle of 12
diodes marks the hours in the same
fashion. With this arrangement, only
three diodes are turned on at any one
time. With this system, it is expected
that two small batteries can drive the

- clock for about one year before needing

replacement.

The second departure is that the
mechanical movement has been
replaced by tiny integrated circuits.
These circuits provide the signals that
turn on-the appropriate diodes to
indicate hours, minutes, and seconds.

The third departure is that the time
device is a quartz crystal instead of a
tuningfork or a ¢ircular balance staff.
A quartz crystal is-one of the most
accurate frequency generating devices
known to technology and is expected

" to give this time piece unsurpassed

accuracy.
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'KITS AND PARTS

ISSUE PAGE 'PROJECT - PRICE PP

% PROJECTS

£ t
ET1 24705

$20.00 3535

ET1 34 Moisture $18.40 .,
ET1 41708 $7.85 5,

ET1 518850 $26.30 34350

Guitar

ET2 34 Vari Wiper » $16.70 300 ‘

ET2 51§ sEmergency

Flasher =~ . $28. 10 NSW 50c

ET2 56 gt 1ap > $32.71 J0%5)

ET2 71§aknce . $11.99 e

ET3 50 ‘sﬁpg",we' | $21.93 35, 5
ET3 56 %Generator . $24'55 ?woscw 50¢
ET4 3330 . $15.69 g
ET4 46408  $10.00 5

ET4 51che/ ) . -$20.39

ET4 59 “Reactest *

$19.58 15y 5

THE ABOVE KITS INCLUDE ALL
NECESSARY PARTS - AND P.C.
BOARD. Kits marked with ~ also
include the cabinet. .

PVC BOX R o3 g 1+

‘Please mclude suffncrent postage,
send postal/money order. We post
‘the order within 15 minutes after
receipt. (Bank cheques delay, sorry).

ET THIEF TRAP

ered and -tested=<ready to install.
-$35.00 pé&p $1.50 (NSW $1.00).
Magnet:c Reed Switches as recom-
“‘mended $1.95 per set. Allum., Tape
$2.95 per roll. Pressure Mat $6.98.
“Push Ruttons 95c. . Electronic Siren,
“complete kit inc., . speaker $19.90
p&p 50c: Figure '8 wire 100 yards
'54 95 p &p 50c. Poly Saddles to fit
‘fig. 8 wire' $1.95 per 100. 506
‘Battery to suit alarm 3200 the : 2,
PVC Rox4'x4.x3 .90.

;. STEREO HEADPHON ES

—$4.95 p'&p 50c (NSW 30c). Tech:
nical details see ET issues 1 &2
Headphones with ‘volume control—
. :%$9.90. Signal_injector, Japanese.
“Only  $5. Slide - Switches SPDT
25c. DPDT 35c.. Alligator Clips,
vinyl insulated 25¢.  Phone Plugs
sterec, top quality 75c.  Speaker
box, 4 watt with" volume control.
Nrcely finished (Japan) $9.90 p & p
50c. Torch=—unbreakable hand model
with weather,aroof 509 battery $3.30
pé&p 30c |co Soldenng lron 6v.
10w. with ti 5,50. - Transformer
1 Amp. 6, 74. 12 15. 19v.—%4.75.
Aluminium Boxes $2.59—%3.59 etc.
Metal boxes 31 x 6 x 14 $3.75 cach.

RMEC‘ :

electromcs

372 SYDNEY, ROAD,

BALGOWLAH, 2003, -
PHONE: 94 1766




,, THE
B EI.EGTRONIG
NUT

Why stand for hours at the
- counter waiting? — Try the'
‘nut’ (quick-Dick) for ser-

‘Realistic -communication _receiver—
18234 - or “$3 a week. . Nova Tech

receiver $2 -per week'
SPECIALS:

BC 107 transistors ...
Cassette -head cleaner
4.drawer cabinet -

Belling Lee Hi-band smobile .aerials
6.90

Walkie - Talkies (PMG approved)
‘just $29.25 each.: .
‘EM402 Diodes

2N3646 Transistors
‘Car aerials ....c...
Stereo - headphones ..
‘Matrix .and Zephyr
irons, nibling’ tools, coax connec-:
tors, P.C. board, Sato parts, tapes, :
~tag-strips, . nuts, :screws, - washers
:and . bolts,  Radic Parts Catalogues
Ll eann $3 each.
‘Sinclair . Project - -60 avallable on
terms . ...

-So you had better rush out to the
nut before he comes to his senses!

~DICK SMITH
;WHULESALE PIY. LTD.

10 Atchison Street,
St. Leonards. -
Phone 43 1414

A q\m\ﬁw

smm—-»

scope

‘Action’—VHF . &  FM HILO Band

; Multimeters ... $16.68 :

- 12N3055 ' Transistors ' . $1.66 4

12"

The light-6mitting diodes aré small

pieces of special solid material {gallium

arsenide phosphide) that glow bright"
red when 4 voltage is applied to them.
Although currently only in‘the-

‘research phase, it'is almost certain that

the electronics inside will be commer-

‘cially adopted not only in clocks but
-wrist watches as well. 1t is expected
.-that a full'integrated form of the

clock circuit will exist within the year.

- Further work is being done to increase

the efficiency of the light-emitting -
diodes so ‘that the small battery of a

wnst watch wull be able to operate it.

LAYER&CAKE TRANSISTORS

A new techmque deve|oped by
Phitips Research Laboratoriesin -
Eindhoven, Holland, enables three -
different devices — such as a bipolar
transistor, a resistor,and aMOS - .
transistor, to be formed onone
smcon slice. -

~Basically, the techmque mvolves the

use of asilicon nitride mask to make
well defined patterns of thick oxide
on the silicon slice. When required,
the oxidation stage is combined with -
a diffusion stage. The top figure shows
the nitride mask on a thin N-type

| silicon layer which is grown epntaxnally

on the P-type silicon substrate. In the
centre figure, which shows an inter-
mediate step, the silicon oxide layer
is embedded in the N-silicon, on top
of P+ diffused areas. N-type nslands

SlaNL

are thus formed, separaied by the

~oxide walls. The nitride is then removed
* from those areas where P-diffusion is

carried out. This is followed by oxida-

tion and N-diffusion steps. During these, -~
‘the N-type surface area'of the MOS ...

transistor continues to be protected -

- by the nitride. This area still needs
a thin oxide layer, which is made after
the remaining nitride hasbeen -~ = -
removed. Then contact windows are - "
. defined and an interconnecting

metallized pattern is applied. The -
bottom figure shows the devices .. .
in their final form.. ;

 SAFER MEDICAL ELECTRONICS
The chances of being electrocuted in
“hospital are quite high, accordingto -

arecent US report that showed that

nearly 60% of all medical electronic /.- -

instruments had leakage currents = -
greatly in excess of 10 microamps.-

_* This is somewhat less than reassuring =
*as patients with embedded electronic
- probes are known to have been

electrocuted by currents as low as’

’ 20 microamps.

~And isolation transformers have :
been found to mtroduce yet further
hazards.

. Theonly complete answer is total
" electrical isolation betweenthe - ;
electronic mstrumentatlon and the i

patient. :
“This has how been achleved inan’

“-.ingenious system developed by the
~USA's Gilson Medical Electronics inc.:
* Their solution is to use telemetry to

transmit both power and electncal
signals.
The main power source is an mcan-

descent globe energized by the normal
-mains supply. Light energy from the
‘globe is received by a bank of photo-

voltaic cells located inthe same

‘housing as the globe but spaced about 5

an inch away. The resultant

-electrical energy powers the patient's

electronic probe circuits.
Data from the probes. frequency

‘modulates a s|mple telemetry trans-- L
‘mitter, the power for which is derived

from the photo-voltaic cells.

i SRS - N-silicon

/ 7 ////,W%

resistor

O X PR P

MOS transistor
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Isn't it nioeto know there really |e:a beSt"?

Of course everyone claims theirs is the best
but we can prove it

Whether you go by facts and figu’res,
reputation, or your own ears, one thing
is certain, one conclusion is mescapable
These are the best. r.

Only B & W give -you a frequeri‘cy .
response curve with every
Joudspeaker.

Only Sharpe-Scintrex give you ||qu|d

Stanton 681 cartridges filled ear pads for betier bass and -
Mclntosh amplifiers less outside noise thro: sgh better
Ferrograph tape recorders air sealing. _

B&w loudspeakers If you're a numbers man, cal! in to see
Sharpe-Scintrex headphones our State representatlves or write to

Only Stanton give you mdlvrdual
‘ calibrations with every 681 cartridge

Only Mcintosh give you a money-back

guarantee on performance and a
. three year parts and labour free
service contract.

Only Ferrograph, of all the tape. recorder
manufacturers give you a three
year warranty on a/l parts including
heads rollers and capstans

us direct, for the fullest, most - ~
meanmgful information you héave ever
had on a product. The mors: you want
to know, the better we like it. The
deeper you delve the more certain you'll
be that we have the best. ‘

If you like music, just come and ||sten-—

you won't need figures. Your ears will
tell you that you are hearing the best.

‘Not just the best at the price. .

Not just the best in their class.
But the best. Period.

Solé Australian Distrlbutors

eroya In Husfries' PTY. LTD.

5

Interstate ‘Representatives

266 Hay St. Sublaco W.A.

NSW Convoy International Pty. Ltd .Cnr, Plunkett & Maclean Sts., WooIIoomoo!oo

-Stanton Distributors:

W. C. Wedderspoon Pty. Ltd., . 193 Clarence St., Sydney
VIC. Standard Radio Distributors Pty Ltd., 261 Ehzabeth St., Melbourne

QLD. Custom Scientific Electronics Pty. Ltd 48 Annerley Rd , Woolloongabba. ’ L

S.A. - Truscott Electronics Hindmarsh Square, Adelaide.




ALL HIGH QUALITY .

‘GERMAN

i=Fi for all
' TURNTABLES

af Pllofoz

EQUIPMENT . .
URERREVOX

~ See MAX

s

All Models available:

TAPE RECORDERS

ARENA-PE
 SPEAKERS

. 2001—2010—
-2012—2015—2018L
- —2020L S

PE . .

367 PITT ST., SYDNEY

PHOTO HI-FI

YOU DO A “GOOD DEAL” BETTER

61-2049 26-3234

, WITH CASH IN HAND

JUST UP FROM LIVERPOOL ST.

The éignals are received by a‘unii which

is located by ‘the bedside.

_ The systém has been designed to

interface with existing instrumentation -
and following clinical evaluation, {at

~the University of Wisconsin) will be

marketed as a complete isolation unit

for around $400.

'BRAIN CONTROLLED

WHEELCHAIRS |

~'One of the most lmportant develop~
ments in drtificial limb technology in

recent yedrs, has been that the so- -

called myb-electric hand, which can
be controlied directly from the brain.
The hand is powered by devices which
pick up the tiny electric current

-flowing in'the remains of muscles,

amplifies them and feeds them to the

‘motors in the artificial hand.
~ ‘Mr. Robert Reilly, one of the"
-electronic'experts who originally

‘worked on'the myoelectric hand at

“the Medical Research Council’s

powered limb Research Unit near
London, is taking the same principle
a stage further. He intends to apply
the current-amplifying devices for

“many other purposes besides the -

powering of artificial limbs. . -
The basic philosophy behind Mr

‘Reilly’s thinking is that the research

could be used to help thousands of

‘people who are completely paralysed -

below the neck by hugh Ievel spmal

; m]urles

“ELECTRIC BUS

“Transport authorities in Koblenz,
West Germany, have converted a
number of 100 passenger buses to -
electrical power in attempt to reduce '
noise and air pollution. '

The batteries which are cartiedon

trailers provnde sufficient energy for

five or six hours operatlon = 50 60
kms. . .

“'Many patients who have lost control =

of their arms and legs through a break
in the spinal cord still retain control
of muscles in their necks and shoulders,

- ‘because the nerves supplying these
~ - run from the top of the spinal cord.

Mr Reilly has developed a device
called an Electro-myogram-sensor —
an Emgor for short —which can be

implanted painlessly insuch muscles.’

The Emgor, a cylinder 20 mm long

-and 3 mm in diameter, picks up the

tiny electric currents which pass

““through the muscles when they
- contract and amplifies the current

many times over.. o
Originally, Emgors were’ developed‘

-to power artificial hands. But Mr. B
:Reilly believes that they can now'be

.used for other purposes. The

- "amplified current from the Emgor can

" be transmitted over a radio beamtoa ¥
~jittle anteénna placed near the patient
it can then be used to control many: -

different things — to turn lightsor

“heaters on or off, or to'switchonany .
required TV channe!, or even to move

the patient’s ‘arms or hands so that he
can use a typewriter. Emgors can also
be used for different purposes at ',

“different times, once the patient has:

acquired the knack of switching from L

" one use to another.

Emgors have been fitted into the

. bodies of two experimental goats and

signals from them are being used
experimentally to operate various
devices. The first human implant

‘should take place within a few months

IN THE GRDGVE

A not altogether serious proposal from

ing sounds from the past.

The theory is that ambient noise -
impinging upon sculptor’s trowels would
amplitude modulate grooves in'the
work that they were creatmg at the :
time.- :

Eng|and suggests a method for recreat- =
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‘Sansui speaker systems look the best on‘

‘the market. And that’s the way they sound.

Most ‘women preter Sansui
speaker systems because
of the way they /ook. They
like the hand carved Ku-
miko fretwork -grilles, the
carefully - selected - timber,
the beautiful proportions of
the cabinets' and the .un-
equalled Sansui craftsman-
ship.

Most - men prefer Sansui
speaker systems  ‘because
of the way they sound.
Because of the . superior
performance and advanced
technical - specifications."

Whichever @ approach ' you
prefer, the  answer is the
same . ... Sansui.

Take ‘the popular SP50
speaker system.: Although
it's only 19%" x 12%" x
9%”, it handles. 25 watts
with ease and has -a fre-
quency range -of 50 —
20,000 Hz.: A rolled edge
bass/mid-range $peaker is
used with a patented horn
type tweeter. With a cross-
over at 7 kHz. the results
are both  surprising - and
satisfying, particularly for a
compact speaker system.

Move up through the range
to the Sansui SP1500. With
a 12"
woofer, 62" and 5" mid-
range speakers, twin 1" high
dome tweeters -and cross-
overs at 600 and 6000 Hz.,

high - compliance’

“the SP1500 has an effective -

- frequency coverage of 33—

20,000 Hz. and handles 60

“watts of music power. Size

is 25%" x.12%" x 15"

Acoustic staggering of -the
two mid-range speakers re-
sults -in musical definition
rarely heard in medium size
speaker ' systems. String
tone and -~woodwinds are
particularly * - natural . and
easy to listen'to . ... suffi-

cient to- satisfy the most

fastidious ‘music lover. '
Finally; let's ‘look =~ at ‘the

-superb 'SP3000, prince of
+ . the’ Sansui range of quality

_restraint.

speaker -systems.: W|th a
massive -~magnet  structure
on the 15" woofer, bass .is
reproduced withoutcolor or
Total . flux.~is
187,000 -maxwells! At 600
Hz. an electrical crossover
introduces -~ a lower —mid-
range ' speaker, the .upper
mid-range  being ~ handled
by ‘an’ exponential - -horn
squawker. At 7 kHz. twin 2"
cone tweeters take over ..
and -then, -at 10 kHz. the
super tweeter. - :

Technicalities “apart, what
is the end result? A superb
domestic : ;speakerf system,

full of vitality and power —
a system that .makes the
most of: original Helmholtz
principles. - -Size of  the
SP3000 .which is rated at
B0 watts isi25Valx17 vaix1 1%’
We —have - illustrated just
three of the Sansui speaker
systems “-available at your
franchised Simon Gray dea-
ler. These are representa-
tive of Sansui's comprehen-
sive -range.:Listen to ‘them
- listen critically. Sansui
can ‘withstand critical com-
parison «— by the most avid
music fover..Then compare
Sansuu ‘valuel

~SANSUI D|s1'maurons ’

. Australia, excepting W.A.; Simon Gray Pty. Ltd. Head O'ﬂce 28 Ellzabeth Streer Melbourne. 3000.

Tel. 638101*.

Telex: 31904, Sydney Office: 53 Victoria Avenue, Chatswood. ‘NSwW

. 2067. Tel.

40 4522+, -Canberra . Office: 25 ‘Molonglo Mall, Fyshwick, A.C.T. 2609. Tel. 95 6526. Adelaide Office:

301 South Terrace, Adelaide, S.A. 5000. Tel. 23 6219.:N.T.:

Pfitzners “Music House, Smith Street,

Darwin. 5790. Tel. 38071.-Qld.: Sydney G.:Highes, 154-158 Arthur Street,

New Farm, Brisbane.

4005. Tel. 58 1422. Tas.: K. .W.:McCulloch Pty. Ltd

.;:87 George: Street,Launceston. 7250. Tel.

2 5322. W.A. Distributors: Carlyle & Co. Pty. Ltd.;

1-8 ‘Milligan ;Street, Perth. 6000. Tel, 22 0191.

... Sansui .equipment is manulactured by: Sansui Electr/c Co Lid

ku Tokyo, Japan

4-1, 2-chome, lzumi, Suginami-

& sp3000

SP1500
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Is it possible to construct a computer or
‘machiiie that can think? — This article
by Bob Montgomery of Macquarie
University outlines current gpinion.

omputers are popularly believed
to be : high-speed number
calculators, but :this is only

partly correct. In fact, digital

computers are capable of processing
any set of symbols, not just numbers
and. can perform any well-defined
process for ‘the manipulation and
transformation 'of the information
represented by those symbols.

General-purpose  digital computers
have five basic parts. These are:

1. Input devices, which transform
information external ‘to the computer
into the symbols whlch the machine
understands.

2. Output devices, Whlch transform
the computer’s symbols back into
conventional form, ' for instance, a
computer’s print-out. .

3. .A memory, which stores the
symbols before, during, and after
processing. _

4.  An arithmetic - unit, which
manipulates the symbols according to
pre-determined rules (such as
mathematical laws :— when  the
symbols are numbers). ‘ ,

5. A _control unit; which ‘is the
‘executive’ of - the computer. It .is

- designed to understand and obey a

series . of \nstructions, . These
instructions are Usually simple

~ processes, such as “fetch a symbol

from a specified . ‘place in . the

memory”’, or, “shift a symbol a certain

number of places”. ;
Some sort of mystical value is often

“attached to the fact that modern

computers are electrohic devices and

- that a parallel may be'drawn between

their electronic characteristics and the
so-called “electrical’”’ ‘functioning. of

_ the human nervous system.

But computers are :neither a new
idea, - nor necessanly electronic.
Charles Babbage, Lucasian -Professor of
Mathematics at Cambridge University
from 1828 to 1839, produced the

_plans for an “Analytical Engine”,

{(which  however, : was ' never

compléted). Using a purely mechanical
system of wheels and cards, this device
would ‘have been faster than a human,
although -slower than ' a modern
‘electronic computer.

The ‘major reason for :the preference
for - electrical - computers s their
inherently greater speed. :

WHAT IS THINKING?

It is‘not surprising that we have more
difficlilty in defining what we mean by
"thinking”, since - psychologists still
have not been able to find a way to

directly observe ‘‘thinking’’ in another

human“being, much less in a ‘machine.

We “usually infer that thinking has
taken ‘place by observing the person’s
outward behaviour, or changes in his
behaviour after  the . thinking
apparently occurred. However there is
an active section of the behavioural
sciencés which studies the way in

which we think (cognitive processes),

and how these thinking patterns and
skills - grow. in  children - (cognitive
development).

The Stanford Research Institute Robot is seen here using a ramp as a too/ to,enable it to
‘climb up onto a p/atform and then to push a box off the platform

ELECTRONICS TODAY — AUGUST 1971

“For our purposes, we will adopt the
same two -approaches. Firstly, we will
say . that' a  machine. has: been
"thinking”if its outward behaviour is
such that ‘we would conclude that a

~human, making ‘the same responses

under the eame condltlons had been

“thinking.

“The classic example of 'l'hlS approach
was the “initiation game’ developed

“by the late"A. M. Turing, one of the

pioneers in this field. The initiation
game is played by three people, a man
(A), a woman (B}, and an interrogator
(C) who could be of either sex. The
object of the game is for C to work
out which of A and B is the man and

~which is the woman. The interrogator
~is in a sepdrate room from A and B,

and know them only by the labels X
and Y. The interrogator is allowed to
put questions to A -and B, such as
“Will X please tell me the length of his
or her hair?” It is A's object in the

‘game to tfy -to make C make the

wrong identification, while itis B’'s

“object to heip the |nterr09ator So that

T
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“possible. i

“their environments.

- backwar
. The robbt is linked to-the computer

the interrogator ‘did rot get any clues
‘from the ‘tone -of voice, the answers
were to ‘be-written,". or :preferably
‘typewritten, - e T

Turing proposed that the question,

““Can machines 'think’’, could then be
answered . tby | asking - whether ' a

" computer could take the place of the

man (A), jand be as successful at

~ fooling the interrogator as the man

was. e Ik
The advantage Turing saw to putting
the question ‘this way was that it drew

a - sharp ~distinction . between ‘man’s - '

intellectual ~and physical

characteristics;-We ‘are, -after zall, ‘not-

concerned with. whether - a- machine

looks like 3? ‘human, or canrun like a .
“human, but only with whether it can

think like @ human. = e

in 1950, when Turing put forward
the imitation game, he could not point
at ‘any existing computer which ‘could

play the -irhitation game, although he -
- was - confident -that it was only a
‘ matter of time before the development
- of ..new -.computetprogrammes and

larger .- storage - capacities <-made- it

INTELLIGENT AUTOMATONS

“Not all’ research into artificial

intelligence “is - aimed -at- developing -
~putely - “intellectual” - behaviour - in’
machines. Another line of research is =~

aimed at developing machines which
move around in, -and ‘interact with,

A simple’ example of such machines

is . Peter ©'Vogel's -MERV . (Mobile

Environmental  ‘Response - Vehicle),
which was'described in the April issue
of ELECTRONICS TODAY. ..

“MERV, - “motivated’ by 7 a
self-preservation - “instinct”’,” .moves
around its -environment . until @ it

““encounters an object. 1t is then able to
identify - the object, = using several

sensoty systems, search for memory of
previously' inflicted - pain ' associated

with ‘stichian”object, and take evasive

action’if necessary. - S

More “sophisticated  “is the robot
developed by the Artificial Inteltigence
Group - at the :‘Stanford Research

institute” /in" " California . {Fig." 1),

Described as ~an “intelligent

~automaton”, it - is<* a -computer-
_controller’ mobile robot, capable of

sensing - information from . its

_environment . and performing tasks
normally requiring human supervision.:

DESCRIPTION OF THE SYSTEM

“The mobile vehicle which is driven

by two | battery-powered stepping’

an ~ move - forward  :or
;and turn to the right or left.

motors,

via‘a one-way UHF television charnnel,

and a VHF telemetry channel for all .-

_ other two-way . flow of information.
‘Motor-controf -information: from" the

computer “is -received over. the radio

“link, and is stored locally -{on-board - -
~the vehicle) and routed to each-of the '
-motors. Optical sensors monitor the
. number -of steps -each ‘motor makes,
on-board circuitry counts these steps

and reports back to the computer over

the radio link the completion-of each

action.

Other controlled electro-mechanical
~functions‘include the setting of brakes, |
and -the “control ‘of ‘several other ' .

stepping ‘motors that provide pan and

- tilt . movements -of the head. Sensory :
~equipment includes - cat-whisker:
.actuated bump detectors, .an -optical
~range-finder, “and a television camera.
Picture “information “sensed . by the

television camera is sent back byradio
link to the computer for processing.

~ The main function of the sensory =

equipment mounted on the vehicle is

'to provide environmental information
that is required by the comiputer to ;.
build up models of the environment
for = subsequent - use. .'A - subsidiary .

functionis to provide protection for

~ the robot and other objects. Thus,

when the robot bumps into someéthing,

- the robot’s tactile sensors actuate local -
. circéuitry ‘to turn off drive motors and
~-apply .~ brakes.. The -.computer is

signalled when such a collision occurs -

and can override the stop order if the
plan it generates calls for this action. -

; The .optical :range finder, based on

“the ~use . of -optical - triangulation: .
“principles;has -a -range from 3 to 30
“feet with “approximately’ 10 percent
_accuracy.'On command, the head can
<*be turned in .any ‘given direction: a
“linedr, “top-to-bottom -optical .sweep
. produces a series of distance-measuring -
~-signals, ‘which - are sent back ‘to ‘the -
computer to- be added to the stored:.
““fodel information.: “On ‘command,
. -also,a 240 line resolution, 16 gray: -
" level " television picture can be sent
back  and temporarily.stored “in -
computer memory for subsequent::

analysis - ‘leading” to knowledge of

.important objects and features of the .
~fobot's'environment. - :
Crude "navigation_ of  the vehicle" is

accomplished by using the  known

- number of steps that each wheel drive
motor . "makes together : with ~the ..
knowledge “of .the initial position ot .-
“-the machine.” . - B Rt Rt Y
. Overall “control is" effected -by .an
-XDS-940 time-sharing computer fitted
with 32K of core and a paging system :
~.using -a- large magnetic - dram - as

- swapping ' Storage, thus effectively
:magnifying the size and number of .
‘programmes - ‘that can - be _rapidly "
_brought into operation. . . T
~The  most " outstanding ‘achievement -
“todate of this machine has beento . .
sofve ‘a problem requiring it'to use a

“tool”. :
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- ¢ For comparison, we know that if an -
untrained monkey is put into a room
~in which a.bunch of bananas is hanging -
from the ceiling, just out of reach, and

there is a chair inone corner of the
room, the monkey will eventually

‘solve his problem by pusHing the chair

to a point under ithe bananas, and
stand on it to reach them.

The analogous task for the robot was '

to get up onto a raised platform and
push a box off the platform. In

“another part of the room was a ramp,

and it took the :robot about 30
minutes to solve “its problem by
recognising that ‘it could ascend the
platform by using the ramp, pushing
the ramp over to the platform, rolling

up the ramp, and then pushing the box -

off the platform.

Both  “MERV and < the Stanford
Research Institute robot are striking
achievements, . and ~ undoubtedly
display some aspects of what might be

- described as intelligent behaviour.

- But neither - of the machineés is
capable of a very wide range of

responses, and the tasks they can.

successfully solve are simple. Indeed,
we can go well down the phylogenetic
scale and find some very primitive

“animals which have‘a wider range of
‘behaviours and .can

solve more
complex problems.

‘Yet few behaviourial smentlsts would

suggest that these animals can “"think’’,

‘in the usual sense of the word.

The point is, of icourse, that the
technical ' limits on’ the sensor and

effector systems . with which the

machines are equipped prevent them
from competing with ‘even primitive
animals in many behaviourial tasks.
Thus Turing’s point is emphasised
again, that is, that we should be

interested in the intellectual behaviour
of the machines. In fact, it is possible

to argue that the Stanford experiments
are ‘really just another version of the
"imitation game'’, except that we have
réplaced the man and the woman with

"a monkey! Now we are asking if the

machine can imitate @ monkey, at least

“in problem-solving.

Peter Vogel's MERV, built in 1969.

This is made even clearer when we
note that the Stanford robot is under

“remote control by a computer, and it

i this computer “ which does the

problém-solving.. The -robot is really

only .a mobile device for gathering
information (the computer’s -input),
and miaking responses (the computer’s
output), and for our -purposes we are

- really more interested in what is going

on in the computer.

" COMPUTER SIMULATION

This raises the second approach to
our question. We have so far defined
thinking in a machine as any behaviour
which’,“if observed in a human, would
be described as thinking. The narrower
approach to the. question is to -ask
whether the machine’s processes are

_the same as the human's. In other

words, to what extent does the
computer simulate normal human
cognitive processes. 5

Since early. in ‘the history of
comptiters, there ~have been
speculations about the extent to which
the' machines, themselves are models of
the brain.

The -~ ishort answer, for .- modern
electronic digital computers is that
they are not.

But ‘we can stil ask to what extent
computer programmes simulate human
cognitive processes, although, as we

shall see, there have been surprisingly-
- few projects aimed at this.

behaviour, - then, “have
programmed * to

What
computers - been

" perform? Are they such as would lead
s us . to decide ‘that thought-like

processes were involved (whether or
- not . thrse processes -are similar to

- human :hought -process)?

. A number of programmes have been
developed Which result in what might
reasonaliy” be conS|dered intelligent
‘behaviour.: ,

: ABSTR/J T REASONING

‘Roberts, at~ the
‘Mas'sach usetts Institute of Technology,

- has deveioped a programme which is

able to complete a‘three-dimensional

‘figure ©n ‘the basis ‘of the partial
-information
“two-dimernsional diagram. An exémp!e

‘contained in &

of the steps”in this abstract reasoning

]process is shéwn in Flgure 2.

The compiiter scans a photograph of

“the object (1), ‘displays its: local

features (2); and combines line seg-
ments to prepare a‘complete drawing.

At accounts’ for the 'drawing-as a

compound of three dimensional shapes

“and draws in all the interior tines (3.

Then it candisplay the structure from

“any point of view of request, suppress-

ing - lines that wouid normally be

“hidden (4}. ;
aDEDUCTWE PROBLEM SOLVING

‘Deductio: slmply refers to proving a
conclusion on the basis of two or more
known facts, according to & clear set

: of rules. Most -of us:are fam:llar with
o

(Contmued on Page 99}




Voltmeters were once simple things. They -
worked well enough providing they were V
used to measure equally simple voltages — |
like the anode potential of an 807.

And it probably didn’t matter if the meter
was 5% out and drew a few milliamps from -
the source |t was measuring. . s
But in most branches of electronics these £
days have long since gone, and it is becommg :
increasingly necessary to measure low
voltages, often across high |mpedances and
to greater accuracies than ever before,
Hence the digital voltmeter — a product of
the technology it is used to assist.

‘In this article, Brian Chapman describes
the various types of digital voltmeters and
thelr uses and Ilmltatmns

made’ contmuously A d|g|tal measurement on the
~\Mother hand is made as a series of discrete steps. |

“4n" rnany - instances - the -same basi¢ " quantity  can :be

measured by both* digital -and analogue . methods. A

Q n analogue measurement is essentially one that is

-conventional - clock --has - a - pair . 'of hands traversing @ "
calibrated - dial -in".a ‘continuous - sweep, : and -there ‘is = -
theoretically an “infinite number . of intermediate isteps ...

between any two points on the clock face.-Measurement is

continuous and it is therefore an analogue procéss.. . -
A desk calendar on the other hand is essentially digital. lt

‘indicates the date in discrete steps, each of 24 hours.

" There -is -no-ambiguity of reading. It either is the 3rd. of

: June or it isn’t. One cannot misread it as June 2% or 4’/2 L
+This is-one of the great advantages of digital readout.

“There -are - no_reading errors  due - to parallax - or ;scale
resolution; and in ‘the case of electronic digital instruments,

no friction or hysterisis to cause mechanical errors. . |
Even ‘the cheapest of digital voltmeters has better than 1%
accuracy’ whereas an analogue meter ‘with a mechanical
movement of 1% accuracy is expensive and still subjéct to
further * reading : errors caused by parallax and ;"SCB‘B
resolutlon . ‘ '

| SPECIFICATIONS

~Specifications of dlgltal voltmeters rarely quote accuracy

‘just as such and such a percentage. For if they did it would

-in effect be a blanket statement implying that at no time

;~due 'to .any combination  of factors such  as drift,

20

F/uke d/glta/ mult/meter is guaranteed to maintain 0.0 1% accuracy

'.far‘ higher " accuracies and . resolution than - Lo
obtainable, ‘the specifications must include factors which = = .+
now become of much greater importance. ‘

999

1041 ,ll!ﬂ L &idid
}j ,’““ L (L { oL i m %""n“ 1 [ ¥ T B2
2

{on dc ranges) for at Ieast six months.

“temperature humlduty, linearity, zeromg, etc would the

error exceed 1% of the quoted figure. ,
-As digital voltmeters are precision mstruments capable of, :
~hitherto

It is also essential to appreciate that the various types of

‘dlgltal voltmetérs have quite individual characteristics and

that a ‘meter -suitable for one application might be totally

_useless in-another. These different types and charactenstlcs
will be descrlbed later in this article.

"ﬁAccunAcv

The figure normally quoted as an instrument’s accuracy is”

" ‘really-a statement of the percentage error — in fact a digital

. voltmeter that was 0.01% accurate would have value only as .
-+ a random number generator. The accuracy should really be
,,stated as 99.99% but as in the case of ‘rms’ watts, common f

usage has defeated correct terminology. -
There . are--several - different: ways of expressing the

‘accuracy - of ‘digital voltmeters, and because-of this it is
' -necessary - to pay :
“manufacturer’s specifications and to determine the true |

. “implications = especially when comparing instruments that .
have accuracies specmed by different methods. Lk o
“The most common ways of expressmg dvm accuracy are | o
‘constarit ‘error’,
,error These are agam subdivided as follows .

particular . -attention ~to ‘ each

‘proportional -error’ -and ‘combinational

cof
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{B) %% ofreading

© Constant Error

1) E e % of full'scale’

(2) % e digits .
(8) & millivolts

{4) L % of full scale + ---- digits

Proportional Error

“Combination Error :

(6) = & - % of reading % --= digits
(7) . % - % of reading * ---- digits (whichever is greater)

{8) = % ----% of reading and/or digits

(9) - £+ % of reading £ --- % of full scale - 4

Of these methods of expressing accuracy the ones in most

common use are {4), {5) and {9).
But a constant error statem

define the performance of instruments in which the main
error is proportlonal to input voltage. i

‘five digits in the least

alone does not su’fﬂcrently “to humidity,  temperature,

B viwels mare

sig;x\ii‘icant decade. The total
uncertainty of reading would thérefore vary from five digits

= - -at zero voltage input to 10 digits*for full scale reading.

Now consider the second accuracy statement; + 0.01% of
reading or £ 1 digit gives a one digit uncertainty in the least
significant - decade ‘at readinys  from -0 to 10, 000, the
uncertainty ‘then .increases Immrly until lt is 10 drq:ts at the
full 'scale reading of 99,999.

Note that both statements indicate the same error at full
scale reading, but only -at full ‘scale ‘reading.’ They vary
consnderably at other pmr»*s dependlng on range and

- reading. T o

“"The second statement looks better to the umnmated

~‘purchaser — but “implies a higher “efroron the lower
-readings. Itis nevertheless the most realistic method.

‘Another very-relevant factor is'the drift of calibration due
and component aging. Top

quality dvms usually have inciuded in their specifications,

. figures for both short and long térm accuracy — the latter is

nnnnnn

Hewlett-Packard’s 3462A digital voltmeter uses potentiome tric-integrating principle.

Nor is the proportional error statement sufficient in itself

as it does not allow for the constant error which is present

in most digital voltmeters, especially when: readlng low
mput voltages. i

“Hence in 1963 the American Standards Assomatlm (in_
Standard C 39.6) proposed that accuracy should ‘be stated
as a percentage of full scale, plus percentage of reading.
This method is now used by many manufacturers but by
no means all of them.

The following example illustrates the drfference between
two accuracy statements for a five digit voltmeter.

\ o

(1) £0.01% of readlng ....... ort 1digit -
{2) - or £ 0.005% of full scale + 0.005% of readlng

If full scale reading on this five digit meter was 99,999 -
- then 0.005% of full scale would represent an uncertainty of

| ELECTRONICS TODAY — AUGUST 1971

generally quoted for a 90 day' period within specified
temperature “and relative huinidity limits. 1h addition a
coeffncnent is often quoted for - mder temperatire rangeés.

|

SENSITIVITY and RESOLUTION |

Sensitivity shotld not be coni.séd with resolution.

Sensitivity ‘is the -value of tii27least possible change in
signal input to which the meior .can respond on the most
sensitive range. This will gene: .ily be the value of the'least
significant digit on that range. hus on the one volt range a
five digit dvm would have a'seii.itivity of 10 microvolts.

Resolution, on the other han !, is the value of the smallest
change that can be measured «n any range and is normally
quoted as a“percentage of full wcale reading. THus it the full
scale reading is 10,000, the re: ‘ution is amaximur. fone
part in 10,000, i.e. 0.01%. Cod




/" when they mean the other.’

eoomITEE

CLOCK
'Y
4
o laweur 0 | ¢ ] analogue | | DEcADE | pispLay
CO—— ATTENUATOR »—4 TO DIGITAL > COUNTING " 9= STAGES
K AMFLIFIER | CONVERTER ], -~ STAGES - : : L
T e O S S ~ F/"g.‘ZmBasicDVM.
"‘Here then is ‘the difference — sensitivity applies to the  POWER ‘ :
lowest range only, resolution ‘applies to all ranges. Not all SUPPLY
- fnanufacturers make- this' distinction’ and often state one : ;

< The resolution of ‘any dvm must always be equal or

. ‘,exceed its -accuracy, for example -an instrument with a e

" ‘conversion accuracy of ‘0.01% must have a readout:of at
, Ieast five d|g|ts and preferably six, 10 make use of it. .-

: REJECTION OF SUPERIMPOSED NOISE

" The ‘high ~ accuracy “and “resolution ‘of ‘a dvm cannot
necessarlly be used unless it can ‘also réject superimposed

. ‘noise. - In_many applications this factor may determirie the
~" final choice of instrument, as with some types of cnrcuntry L
- the presence “of ‘electrical noise may make measurements '

impossible or inaccurate.

.- Superimposed noise may be consndered to anse from two
. major sources. These are:- o

(1) Common mode noise . ‘l e
“42)  Normal mode nonse

" Common mode noise is: only apphcable to mstruments;"
which have a floating input, or in‘'which the low side of the .

input terminals can be disconnected from ground.

. 'Comimon - mode voltages can have dc” as ‘well -as ac:
’components and arise due to ground loop currents wh|ch v
.. produce potential gradients across earthing systems. These

- voltages can be qunte hlgh in the v:cnmty of heavy power

“equipment:

: Dnglta| voltmeter specuflcatlons quote the 'Common Mode
" Noise’ 'in"dB, as 20 log the ratio of the common imode
. voltage, to the instrument indication due to this voltage.

The ratio is -usually measured with a" one K||ohm o
~-unbalance in either lead, ’

e -As ‘anexample ‘consider ‘an mstrument that when. tested :
o wnth a 100 volt common mode voltage gave a meter readmg :

v

~F/gt 1. Typ/calNMR curve :
ATTENUATION
o dB

ASYMPTOTE

. 6dB per octave

i of 100 mlcrovolts Th|s |s a ratno of 10‘5 1 and the « common k

mode rejection is therefore:- 20 log 10% =120 dB. {thisis a

fairly typical  figure for instruments . that have floatmg
: mputs and use the guard techmque) |

.NORMALMODE REJECT!_ON : S
~ Normal mode rejection is noise in"series with the input " =
~-signal.- It "is ‘primarily due to"induced plck-up and is
“therefore predominantly of mains frequency. o
Normal mode noise rejection (NMR) is specified as 20 log - -
E the ratio ~of . the normal ~mode noise voltage to the -
instrument’ indication due to this . voltage, and - it is
expressed in dBs.
. In digital voltmeters this fugure is-mainly determmed by
+“the type of analogue to digital conversion. i
- “Instruments of the ramp or successive approxumatuon type o

are partncularly susceptible to noise and may have very low

*'NMRs = typically — 30-60 dB.
Yet for reasons which ‘are explained later’in ‘this artucle j :
4nstruments -of the .integrating type have almost -infinite-
" rejection of frequencies which are directly ‘related to -the -
) samplmg time of the meter. o
-~ Non-integrating instruments -may “be protected ‘against
v normal mode noise by an input filter, but this lengthens the -
© jnstrument’s response - time ~and  hence : reduces :the
' -gonversion rate, For instance -a successive approximation

converter is theoretically capable of 40,000 readings per

- second, but when a filter is added the reading rate is -
" reduced to approx. 100 per second. ;
A typical ramp type meter fitted with a fllter would have
» .8 NMR of 30 dB at 50 Hz and would take 450 milliseconds
1o reach a reading of 99.95% of the applied voltage.: !

By contrast ‘a good quality integrating type -dvm could
have a .common mode  rejection of 145 dB, . and "a

“theoretically infinite normal mode rejection at multiples of

50 Hz: Common mode rejection and normal mode rejection

-are often presented in graphlcal form {as shown'in Flg 1) E

INPUT IMPEDANCE

All voltage sources have internal resistance. Any current‘ S

drawn from the source will thus cause a voltage drop across

~‘the source - resistance. Hence in any voltage measuring =~
-instrument - the input impedance must be kept.as-high as "
possible to reduce loading on the source and error:in the =

resulting readings.-

~In @ typical (analogue type) voltmeter the mput‘,'f o
~.impedance may be 20,000 ohms ‘pér volt. Thuson the 100 - -
covpltorznge the input Impedance ds two megohms.  |f a




’

- voltage was beihg measured that had a source resistance of
20,000 chms — the reading error due to Ioadmg would be'
- 100 Rs
RetRL ber cent Ve
Thus when Rs = 20,b00, Rin = 2M error = 100x2x10*
) 192106 Ve (5T r)
, | (2x10° 1+ (2x10°)

*The situation is much worse on the lower ranges, e.g. the

one volt range would have an input impedance of only
20,000 . ohms and if a voltage measurement were to be
taken across the 20,000 ohms source impedance quoted
above there would be a loading error of 50%. (How many
technicians take this into account?) *

. All digital voltmeters are superior  to thelr analogue
counterparts in this respect., Even :moderately priced
jnstruments may have input impedances of 100 Megohms
on the lower voltage ranges, and 10 Megohms on the higher

ranges. Other dvms have mput |mpedances as hlgh as 1010 :

ohms.

Nevertheless one should always bear in mmd that even a

10 Megohm . input impedance can cause loading errors
which are far greater ‘than the mstrument error’ |f the source
resistance is high. v Ce

OVERRANGING

Qverranging is a feature peculiar to dlgltal instruments.
The majority of digital instruments have a quoted full scale
reading plus an overrange flgure of perhaps 25%. The {imit
of the overrange capability is not always clearly defined and
may vary from one range to another.
~ The manufacturer’s”overrange spemfucatnon is merely the
reading to ‘which he‘claims that the percentage ‘full ‘scale
accuracy will be maintained. In fact most mstruments can

be driven : beyond ithis pomt but accuracy falls off .

dramatically. o E ¥

In many mstruments an mdlcator Iamp will show when’

the display is in the overrange region.-However some digital

This digital voltmeter frot Solartron has variablé samp ing sbeeds.
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meters are made on which the most significant :digit is

capable of displaying only & '1%0r a ‘0", {In other words the

-highest reading that can be’ obtained on a five digit
‘instrument . of this type is not 89999 but only 09999 plus
‘whatever overrange the manufacturer will permit).

This type of instrument is often referred to as having 4%

* or 5% digits, but in reality it is only really 4 1/8 or so.
g ‘STABILlTY

" Short term stability ‘refers 1o an ms‘truments varlat:ons
over a short period  of time’ (usually 24 hours). is
specified in the same way as accuracy.

Short term stability is muén‘ly ‘a 'fuhction of random

-component variations. !

Long term stability is quo*vd over perlods of 30 to 180

: -days. It is primarily a function of aging of components such

as oscillator . crystals and precision. resistors. It s

‘enumerated in the same way s short term stability.

" Sometimes a separate figure s quoted for ascillator crystal

.aging. This is usually specificd as ‘less than so many parts

per mllllon per month’. (A typical specmcatlon is <3 parts

in 107 /month.)

THE BASIC DVM -

in basic form a dvm

consists’ .of an input

-amplifier/attenuator stage, an analogue to digital converter,

a counting and display section, a clock pulse generator and
a power supply. (Fig. 2). :

The input amplifier/attenuator stage uses conventional
electronic techniques, but as the input $tage can be one of
the main .sources of ‘error, the resistive dividers use

‘components having tolerances from ' 0.01% down to
-~ 0.0015% and with ‘temperature ‘coefficients of a few parts
" per million per degree centigrade:

The input amplifiers{(if used) must-also be extremely

-stable, they are usually matched FETs located in an oven

and operating as a differential pair.

- Drift, short term and long term stablhty must all be kept
to very low levels otherwise it 1s impossible to maintain
calibration.
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START — - —RESET

; PULSE »-{ COUNTER > DISPLAY .
| GENERATOR{ - ' L .
. COMPARATOR i : . : t «
| RAMP VOLTAGE -
ASTAIRCASE”
, GENERATOR
oy : e
1 N c

Fig 3 Ramp type A/D converter

fffTYPEs OF DIGITAL VOLTMETERS

“ HEFERENGE VOLTAGE

R P YR P PP — = Digital voltmeters are classified accordmg 1o the type of . :
e % gé % o ..o | o analogue to dugutal c0nverter used The most common types L
T WEIGHTED 2 | .
; . . BINARY O/PUT RESISTORS - coarer :
Lirde ner of COUNTER , : - Staircase Ramp :
: ' L “"Voltage to Time Ramp
—— - :Continuous Balance :
; —— - Suecessive Approximation -
‘cLockgutsss COMNTERE— 7 . Integrating :
N ; Potentiometric Integrating
- 'Recireulating Zero
: S Dual Slope
S s e i GATES ' ° :
ilmﬁ\'%g% B s ‘STAIRCASE RAI\IIP S
& ' < y “In the staircase ramp’ type of converter (Fig. 3) ‘when a

. voltage step is ‘applied to the input,aclock pulse generator
is started which supplies pulses to’'binary counter stages.

:Fig. 3A; Staircase generator. s - G R R e T which conhiect weighted resistors * t6 “anamplifier,  the
L S : ' o OS5 S ¢ output of which'is proportionate to'the sum of the mputs
{This is kriown as a summing amplifier). ‘

~values of the counter output lines,- the output  of ‘the

e ~————— " summing amplifier is a voitage ramp which is proportional
A l S e , ICOMPARATOR s« to the digital input and increases by small equal amounts at
£input ol . ~each clock pulse. .

- sTop — — ‘ - —~ k - Lo o The'so-called staircase ramp voltage is then compared wrth S

yoltages are equal the comparator switches off the clock

sEe -~ pulses which is proportionate to input voltage and this
s U -7 -eount, whichis in-binary form, is then decoded to decimal
P RAMP
¢ vOLTS and displayed on the readout.’

The' staircase ramp technique is relatlvely simple and :

“10 take measurements, and the sensmvnty to normal mode

e s e e A Wl G

ot 2;)52:1;?5 STAIRCASE " S hoise. )
_TIVE . ; : In the presence of normal mode noise (Fig. 3C) a'series of o
! t "~ ‘rneasurements may result in a number of different readings. - .
: ; - Low frequency noise will cause the readout to ‘jitter’, and

h s e value of the superimposed nonse
CLOCK PULSES Ly
1 INTO COUNTER

" VOLTAGE to TIME RAMP

The basic voltage to time ramp converter is S|m|Iar to the -

TIME

- uses -an ;operational -amplifier “integrator to . generate :an
analogue ramp with an “accurately ‘controlled slope. This
type -of convérter -is’ generally cheaper -than the staircase

- “meéthod but additional errors ‘can - anse due 1o “ramp
~non- I|near|ty '

Fig. 3B. Wave forms.
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The outputs of the counters are sampled by AND gates

As the Tresistors ‘are: weighted accordlng to the bmary ‘

i+ theinput voltage by ‘a comparator amplifier. When the -

S “=pulse generator. The counter thus holds a count of clock -

~cheap. Disadvantages are the relatively long time required o

2 ‘high frequency noise may calise-the meter to read the( peak o .

staircase ramp converter with the exception that the circuit®. " = y



SUPERIMPOSED NORMAL MODE NOISE

= ~ Lo . R - VOLTAGETO _A#
: BT . S . . - TN BE MEASURED -,
] conveRsions

P

Fig. 3C. Effect of noise on ramp type A/D converter.

e R R o ] o NPUT -
, . o . i COMPARATOR ; §
O~ ‘RANGING [
E.IN . zand AND STOP
] ATTENUATION / .
% l e T
. i : i b
s COMMENCEMENT OF MEASUREMENT ¢ : L “RAMP POLARITY : OSCIL‘LATO‘R COUNTER
: GENERATOR - S
te1 comcioence | _ inpuT VoLTAGE s E—y A
. K i : 4
¢ ‘ft OR 51ART
: /. : DISPLAY
2NDLOINCIDENCE e . ZERO . o )
0v & SAMPLE COMPARATOR - e . :
S oRATE = BESET s
i Fig. 4. Voltage to time rampconve: tor. - ; ;
COUNT GAT : ) o . ( . . :
TIME INTERVAL : : H - i
-
CLOCK PULSES I
Fig. 4A. Voltage to time conversion cycle. E . ) S ,
g - : | clock  |[€STARTY SconTROL RESET
" A typical voltage to time dvm is shown in Fig 4. This - L J : .
circuit has the added facility of automatic polarity sensing. ’ ‘ up : ;
The ramp voltage is normally maintained at + 12 volts but GATE | pown| o ‘ DISPLAY

can be driven down through zero to — 12 volts. When an -
“input signal is applied, the ramp voltage is driven down
until a comparator senses that the ramp voltage equals the

voltage of the signal to be measured. At this point:agate is . , . : . [ BiciTaL To
enabled thus allowing clock pulses to be totaIIed by the ‘ 2 ; ggﬁ{;ggg&
counting and display stages. . ; g
A second comparator disables the gate when the ramp E v : j
. voltage reaches zero. As the ramp voltage has a controlled "L, ; S
‘constant slope, the time period between the two transitions ~ Fig 5 Continuous balance A/D converter.
. is ‘proportionate to the applied voitage. The number of T / ‘
clock  pulses gated .to the counter stage ‘will ialso :be , :
) proportionate to this time and, hence, voltage. {Fig:4A). INPUT VOLTAGE
Logic circuitry detects the order of the transitions and v

- : MINIMUM CONVEHS’ON TIME
thus polarity of the .input signal, and this is displayed - 4 15 :
v “visually on the front panel of the instrument. . :

coNTlNUUUS BALAN CE : i . ' : : :' E S TA‘;LCONVTINUDUSBALANCE

Another form of staircase ramp is the continuous balance' , ‘ ramp
converter. (Fig. 6). This instrument uses the staircase ramp
principle for its initial measurement period {which in this
case is known as the settling time) but once coincidence has

been reached the converter will follow slow input variations P “mmeﬁm - N

at a rate which can :be as !ow as one clock pulse per E ! ; .

conversion. ; : - . Fig..5A. Performance of continuéus A/D converter. -
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THE DIGITAL VOLTMETER

COMPARATOR

¥

'CLOCK
Y

CORTROL f=— = "5 o
LOAD
. CONV. . N
F oo e ~

SHIFT

fl'"f‘,

REGISTER
. STORAGE
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. Fig. 6."Successive approximation converter.
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"Fig. 6A. Successive approximation conversion.
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LEVEL
Low 't } BETECTOR
1 - INTEGRATOR

= Fig. 8. Guard technique. .

- IThis technique i is ‘widely used in good quahty mstrumente :
because of its excellent noise rejection capability. (Fig. 7).
£ AN vintegrating converter ‘has the .inherent capability to- =
. reject sinusoidal noise voltages of frequencies which are =

. This is achieved by replacing the staircase counter withan =~
up/down counter. -Comparator. logic déetermines whether
the ramp voltage is higher or lower than the input voltage -
- and -directs ‘the counter to count up or count down as :
-~ hecessary, to reach coincidence. {Fig. 5A). :

If “the input voltage varies rabudly due to superrmposed

_.noise‘at a frequéncy higher than the maximuim tracking rate"
of the converter, the reading will ‘hunt’ -around the mean
“yoltage. Thus at times the presence of superimposed noise

“can render -the instrument Virtually useless. However this

conversion - ‘method is ideal * for rapid and “continuous

- conversion of noise-free and slowly varymg analogue

voltages

: SUCCESSWE APPRDXIMATION

The successive approximation converter (Fig. 6) ,usesmore
advanced circuitry than the types previously described.

7% In this system the decision logic-tries successive bin‘aryl], .
. "weighted .voltages, starting from the highest voltage ‘bit’,"

and exarnines each approximation to see whether the result
is higher or' lower than the input voltage. If the 'bit’ tried
results’ in " a ‘comparison voltage - lower  than - the ‘input
‘voltage, this bit'is loaded into a storage register. The process

“eontinues -until “all “bits’ have - been: tried. The resultis a '

- -binary word’ WhICh is then decoded and drsplayed (Frg
.6a). e :

" .The accuracy of this techmque |shm|ted by the sensmvrty ,
“of the comparator, the accuracy -and stablhty of the

reference supply, and the total number of ‘conversion b\ts

~used. k
The advantages of the method include hngh speed, relatlve o

‘accuracy, and a fixed encoding time,

- Digital voltmeters of this'type-are often used in computer e
_based data logging systems and are capable of conversion
- rates of 50,000 per second with an accuracy of 0.01%. - .7
The successive approximation method has sensitivity and ~

‘noisé problems. 1t canriot be used to make measurements in

. the presence of noise unless filters are used. But a filter . '
. slows the response ‘to step input changes and detracts from

the advantages offered by the otherwise hrgh conversion
_rate.

“In practice, conversion rates faster than four a second are :
“ not required ina dvm unless the mstrument |s specrfrcally
~.intended for systems use, '

urirue ﬁmTEGRATING(VOLTAGE to Fnsuusmcv)

CONVERTER

multiples of the integrating time of -the converter. This is

' ;‘because the integration of mtegrai numbers of sine wave
. - noise pulses is zero. i
" “Thus this method gives mﬁmte rejection of normal mode
‘noise at frequencies which are multiples of the integrating

““time, and ‘this is usually “chosen as a‘ muiltiple .of 20

- milliseconds in order to reject 50 Hz mains noise. ,
% In operation the unknown input voltage is applied, viaan

-attenuator/amplifier, to an operational-amplifier integrator,
.the output of which is a voltage ramp with slope directly -

proponional to the amplitude of the input voltage.  :~
The output of the integrator is fed to a level sensitive

- ‘detector which resets the integrator each trme a‘reference
~level is reached.
Asthe - slope < “of the mtegrator r’am‘p s’ kdire"ct'1y S
- proportional to the amplitude of the input voltage, the
c-reset will occur more frequently with higher voltages. The -
- tepetition rate of the reset pulses will therefore be directly -
" proportional  to the ‘input ‘voltage, .and these pulses are
“counted for the sampling tirme; and displayed. L
A further advantage of the mtegratmg technique is that as
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INPUT

' VOLTAGE TO~FREQUENCY -
CONVERTER i

 SAMPLE 1"

REFERENCE SUPPLY
LOW AND PROGRAMABLE
RESISTIVE DIVIDER -
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—~TTTT T
 REED SWITCHES

7R e

>

A

2ND 3RD 4TH
DIGIT DIGIT DIGIT

18T - |
DIGIT |

A

Fig. 9. Potentiometric/integrating digital voltmeter.

A} . B ¥
the converter produces a pulsed output this may be ¢oupled
out by a pulse transformer. Thus the entire converter may
be enclosed in a shielded box insulated from earth. This
technique which is known as guarding greatly increases the
common mode noise rejection.' {Fig. 8). ;

INTEGRATING POTENTIOMETRIC ; 5

A normal integrating dvm measures the average of the
input voltage over a fixed sampling - period; whilst a
differential voltmeter compares the input voitage agamst a
highly stable reference voltage. L 2

These two methods are combmed ‘:in‘ the
integrating-potentiometric -converter -~ and successfully
improve both accuracy and resolution. {Fig.9).

instruments of this type consist of an |ntegratmg voltage

to frequency converter, a counter with storage facility, and
a digital to analogue tonverter which provudes a reference
voltage toan input comparator

Fig. 10. Recirculating remainder bwm.
Co i

TIMING SIGNAL

Lj o : ,\~
: o - GATE TIME

GENERATOR |

AT S i

PR

- SAMPLE "2
{TIMING SIGNAL

6TH
DI.GIT

5TH
DIGIT.

A reading is taken in two steps. Initially .the voltage to
frequency ~converter produces a freguency proportional to
the input voltage: Thus is counted -and stored ‘in the first
four decades of a six or séven decade couriter. This colint is
then decoded -by & highly acclrate digital to analogue
converter “similar - to. the stair€ase :ramp..generator. A
comparison is then made bétween this voltage and the input
voltage, and the voltage to frnquéncy cofiverter produces a
further frequency propoftional to -the -ditference véltage

" which is counted and added or'subtracted to the count
~already stored. Theinitial integration is usually accurate to

within 0.3% and the potentmmetrnc comparason improves

-~ this to-about 0.002%."

Following the’ comparison and 3ubsequent correctuon the
total count is dlsplayed on the fuII SIX or seven decades of
the readouit.

The advantages of th;s method mclude an increase in

resolution and accuracy, but sarnplingspeeds are lower:than
5,,; YContmuéd onpage 117/
. ) ¥
Fig. 9A Waveforms of potent/omernc/m tegratmg DVM
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Only Ph|I|ps use it. For these reasons.

Superior quality Hi-Fi International stereo

i 'systems are specifically designed to exceed the
~demanding specifications of the internationally -

' recognised standard of High Fidelity Reproductlon

(DIN45500), together with Philips own high

- standard of perfection born of vigorous reséarch

and development in electronics. -
‘ Philips have long led the field mterna’nonally,
“in electronic and technical developments and
“their experts intend to keep it that way.-

~Philips design, develop and manufacture—-andf =

~only fully qualified dealers handle Philips hi-fi

systems. So, when you see the Hi-Fi International
symbol on Ph|I|ps stereo hi-fi systems, you Il know

L ‘why Phlhps earned the rlght to use it.

AVAILABLE ‘AT: ‘N.SW.cAllied Music Systems, 210 Clarence Street, SYDNEY.
“Autel Systems Ply. Lid., 20 Pittwater Road, GLADESVILLE, -Convdy interna-
tional*Pty. Ltd., Cnr. Plunkett & MacLean Streets WOOLLOOMOOLOO. Magnetic
Sound Induatnes 387 George Street, SYONEY; 20 Macquarie Street,.PARRA-.

MATTA. Photo Hi-Fi, 367 Pitt Street, SYDNEY. Sheldons of Bondi, 157 Curlewis .

.- Street, BONDI. W, Waters & Sons, Cnr, Crown & Station Streets, WOLLONGONG.
“.'Vista Dist. Pty."Ltd., 78 Roberts Street, WICKHAM (NEWCASTLE). Len Butkley

:'Music Store, 1200 Prmce Street, GRAFTON.-A.C.T.-J. B.. Young Ltd., Giles Street,

'KINGSTON‘ ‘SOUTH .AUSTRALIA-Radio Rentals Lid., 77 Rundle SKreet, ADEL-
AIDE. Challenge Recording Co., 6 Gays Arcade, ADELAIDE. QUEENSLAND-Myer
Queen Street Store, Queen Street, BRISBANE, and INDOOROOPILLY SHOP-
PINGTOWN, Packard Bell Pty. Ltd.,. Queen Street CITY, and 302 Wickham
“Street, FORTITUDE VALLEY. Tel Air Sales Pty. Ltd George Street CITY and

U g 1316l

. +1..RH493/496/497/499 Ranging from 15 litre speaker

- énclosures, 20w R.M.S. with 8” woofer and 1” tweeter;
‘o 74 litre volume/40w R.M.S. fitted with 12” woofer, .. .
"4 x'5” mid range, 4 x 1" tweeter, All 8 ohm V.C, . :

play, mulfi-play and echo facllities. Mono/stereo and
- parallel playback. Before and off-tape monitoring. Sep

- channel mike controls. Electronic tape position selector.”

V t-.w71/z 3% ;1% speeds. High S/N ratio. High stabillty
,ftape transport. Fast wind/rewind. .

8. GA308 HI-Fi turntable unit with tubular tone arm,

‘precise, stylus force adjustment and hydraulic lift.
- .2 speed, belt drive, slow running synchronous motor.
. Side thrust compensatlon Floating suspension

‘4."RH591 High powered all silicon transistor stereo
' amplifier 2 x 20w R.M.S. cont, Frequency response
20,5 db 20-20,000 Hz. S/N 90 db. T.H.D. 0.15% (2 x
*"15 ‘w),-Rumble and two stage scratch f:lters 2 posmon
: contour. All-input selector.

5. RHS90 Solid'State Stereo Amplifier. Music Power =

ST 2% 15wy 2 x 10w R.M.S. Freq Resp 20-20,000 Hz
= ) db. S/N 80 db. Rumble and scratch filters.
i Mono/stereo switch. Auto contour control. Separate

. volume, balance, treble, bass. AII-Input selector.

"6, RH691 Super sensitive tuner. AM/FM Stereo. Swltch-‘
~able AFC. Switchable A.M. band width 3 lmernatlona|
shortwave bands.

INDOOROOPILLY SHOPPINGTOWN. McKinney Radio & Etéctrical Pty. Ltd.; §01-3
. Ruthven Street, TOOWOOMBA. Mills Electrical Service ‘& TV Centre, Gondoon
Street, GLADSTONE. Keers -Radio Service; Adelaide Street, MARYBOROUGH.
Malvern‘Star :Storés Pty. Ltd., East Street, ROCKHAMPTON. Woolworths “Big™
‘W,’ ‘344 Flinders Street, TOWNSVILLE. <Chandlers Pty. Lid. -Lake Street,
~“CAIRNS. WESTERN AUSTRALIA-Albert's TV & Hi-Fi Céntre Pty Ltd., 282 Hay
-Street, EAST PERTH. A. D. Urquhart Pty. Ltd., 65 Market Street, FREMANTLE.
‘Vox-Adeon:Nicholsons Pty, Ltd., 683 Hay Street, PERTH. Musgroves Limited, ...
223 Murray Street, PERTH; 280 York Street, ALBANY; Marine Terrace, GERALD. = /'

TON; 193 'Hannan :Street, KALGOORLIE; 130 .Victoria Street,  BUNBURY.

».VICTOhIA—thps Industries ‘Limited, "Philips House, 252-262 Stirt “Street,
¢ STH. MELBOURNE. TASMANIA-Philips Industries Limited, 2A Pierce St.,, MOONAH.

" ELECTRONICS TODAY — AUGUST 1971

2. N4500 4 track 3 head stereo tape deck, Mixing, duo-



“hi

HIEH FIDELITYfIINTERNATIUNAL

7. GA202 Professional studio quality
turntable with unique electronic brain,
Electronic speed tacho controlled turntable -
drive. Photo-electric OFF switch. Complete
fioating suspension. Very low wow,

rumble. Hydraulic arm lift. Fully
compensated side-thrust for all

arm positions.
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"I pagnavox (Australia) Pty. Ltd.
Mhave produced many well known

speakers, possibly the best to

date being the 8WR — Mark 1V and V
~which -are two-of the best wide range
enght dinch  “speakers . available - in -

Australia -in- terms of dollars :spent,
However one problem with* the early

“8WR’s and many other 8" speakers is

that their power handling capacity has

*been below the level of many modern,

amplifiers.

This problem' faces ‘most speaker'

manufacturers but Magnavox -had a
requirement where a client asked them
to develop an eight inch speaker with a

performance comparable to that of the .

8WR - but with “a dreater power
handling capacity. The research went
on . for -longer than -expected :and

“eventually the client decided to solve
“the’ problem ‘in another ~way, but

v

30

| electrumcs '

TODAY

undaunted by the-client’s change of
~mind, Magnavox decnded to flmsh
 their reséarch. S k
- “Exhaustive Iaboratory tests showed

that the'new speaker could handle 30

watts :of average ‘power and 'so the
Magnavox 8-30 was born.. :

The c¢reation ‘of -an 8 -inch speaker :
. which will “handle 30 watts is not .

without: problems, ‘the ‘most :serious

being “that “the ability to handle 30
watts of power conflicts directly with

the  .upper - frequency limits ~of the

speaker.: The compromise ‘chosen was

sensible! the --speaker has 'a - good
performance ‘up to-7.5kHz and for the

‘Vfrequenmes above that flgure either

two :3UC or two 3TC tweeters can be
added- with a simple crossover circuit
at approximately 5kHz.--

AlthotghMagnavox make speakers,

not- speaker systems they contmued

, :Thls Austrahan-made speaker is better
© than many imported products costlng
several tlmes the price —

their research to develop a range of

designs for small vented enclosures -
which | would - develop ‘the full

~capabilities -of these speakers.. The
“enclosures which they developed were

a-one cubic foot ehclosure and a 1.6

‘cubic' foot -enclosure. (The latter
. -enclosure ‘is descnbed in detall later in
“ “this article). :

Before we describe the performance o
of the system, a‘detailed deScruptlon of =
the 8-30 speaker would be in order.

Firstly the most striking difference
between the 8-30.and all the previous
Magnavox eight inch speakers is the
use of .a die-cast ‘aluminium speaker .
housing instead “of the pressed metal -
housings whlch have been prevuously

"used

The second most umpOrtant'

' dufference is the use of a-large -high

efflclency barium ferrite magnet which

ELECTRONICS TODAY AUGUST 1971
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produces .a ‘total nfagnetic flux of

86,000 maxwells and an air gap flux
density of 11,000 gauss.

The third most important difference
is_that the total available excusion is
0.7” compared with something less
than 0.35" for the previous 8 inch
speakers which they produced.

To provide for good heat dissipation
they have -used an ‘aluminium coil

MP31-018 ENCLOSURE

Frequency response on axis of 8-30

conditions ‘
Sensitivity: at TkHz — 1 watt input
Speaker weight: :

Voice coil diameter:

Overall speaker diameter:

Overall speaker depth:

Brael 3 Kicer

Croesggun

L Braet & Kie

MEASURED PERFORMANCE OF MAGNAVOX 830 SPEAKER -
SPEAKER MOUNTED IN A MAGNAVOX DESIGNATED

driver (only) measured under anechoic

former while a curvilinear cone with a
viscously damped edge treatment is
used to reduce cone break up at

mid-frequencies’ when the speaker is

- driven at high power.

'SPEAKER-ENCLOSURE

Magnavox manufacture only speakers

‘not systems, and . therefore - in this

— 65Hz to 8kHz + 6dB
99dB at 50cm on axis
— 4.13Ibs

- 1-1/2"

9 7/16"

3 3/8”

Briel & Kjoer

réview we have been more concerned
with evaluating the new 8-30 speaker

~ than the enclosures: in which - the

speakers were provided for test.

.But, uniess you :are an expert in
enclosure design, we doubt that you
could desigh a better enclosure than

. the Magnavox designed MP31-018.

The enclosure can either be built by a
handyman, - following  the plans

The Magnavox 8-30 speaker utilises o
 3.25 Ib. barium ferrite magnet.
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. the -enclosures.

= performance speakers to be produced |
by ‘Magnavox--and ‘they  have made a
@

- LoeAL -
VOIGE
Goop

g

~ following -this review, or purchased
readymade through many of the hi-fi |

kitset suppliers. .

-+ The -MP31-018 .enclosure has been
designed to ‘give a 24 . dB/octave
roll-off below the cutoff frequency of
42Hz. The parameters of the speaker
;-“and .enclosure -have been designed. to

. "give responses similar to a fourth order

Butterworth filter., This-design criteria
‘gives the -optimum from the system at
theé . low frequency end . of the
spectrum, - -

For those mterested in: the desngn of

enclosures, ‘a theoretical treatment of -

the subject is given.ina paper by A.'N.
Theile- in :the . Proceedings of the
Institute - of  Radio  Engineers

- “{Australia) ‘August-1961. The theory

presented in this paper isused by most

cenclosure - ‘manufacturers including
,Magnavox :
The measurements that = ‘we

performed on -the enclosures showed

" that - the designs of - the boxes “are |

exceltent .and well suited to the 8 30
speaker.

They are in fact better than many of

- the overseas’ designs ‘which “use : far
:larger speakers ‘than are ‘desirable for
. {fitted not
. ~interests of good design, but pure\y for
‘ -sales appeal) : :

PERFORMANCE
We compared the Magnavox speakers
with others costing five to ten times

the price. The results were better ‘than
—.expected.

‘The performance of the 8-30 speaker

<based" on - a* cost- to performance is
equal to-any 8" low frequency driver
currently available in thiscountry. =
22+ 1n*fact when combined with' the 3UC
ot 3TC tweeters in the 1.6 cubic foot
2 ‘enclosureg; if it were not :for the

tweeter fetting the side -down -a little |

above bkHz, we would most probably
have been ‘able to equate them with

" the best speaker systems costing ﬂve‘

to ten times as much.
Notwithstanding, : the .
speakers in-“the © 1.6 ‘cubic foot
enclosure {MP31-018) ‘are better than
any"speaker -~system - that we “have
tested costing  twice ‘as. much, ‘and
.. comparable -~ to . all |mported ~units
 costing three times the price.

The Magnavox 8-30 speaker is the
first of ‘a-new line of jow cost high

very rmpresswe start.
32 '

in the

MagnaVox

he ma;orlty of speaker pro;ects
Published in electronic and hi-fi

magazines -are - dintended - to
provrde

minimum cost.

Upto apomt they are successful but'

few®can -be seriously compared with
professional “units costlng many tlmes
their price. - :

The-unit’ descnbed in thrs pro;ect 15
an exception, Our tést on’ page 30-32

of this iissue proves -it. As our testing

consultant says; ‘they are better than
any speaker..system- that ‘we' have
tested icosting twice as “much, .and
comparable to all ‘the imported units
costing"three times the price.”’

Yét : these . speakers .~ can -~ be
home- constructed for |ess than $40
eachl ;.-

The enclosure desrgned in thus article
has

reasonable’ performance at

been desrgned by Magnavox_

You have read our reporton

the Magnavox speakers and

.. for building them yourself.

* specifically for their type 8 - 30 mgiﬁ ps
_speaker and their type 3TC ‘tweeters.

“The enclosure may not be satusfactory

~problems .to % S
carpenter providing he sticks rigidly to -~
the -dimensions given and ensures that .~

with other types of speaker.
“Construction should present
the ' -average - -‘home

the finished enclosure is airtight.

The enclosure ‘must be -constracted .
~from particle board having'a minimum .-

thickness of ‘%''.:Thicker material .can . -
- certainly be ‘used, but:if .it:is, the"

enclosures — here are the plans =

T

“no

external dimensions must be rncreased i

~ “accordingly.

All “dimensions g:ven are”

‘performance‘quite considerably.

The back panel must be a good fit <

and .quite “small
changes in ‘dimensions will degrade the - -

AN

: mternal s
-dimensions. Contrary to general belief
‘this - does - -matter,

~and should be held in position by a

ELECTRONICS TODAY AUGUST1971




:minimum’.of twelve ‘screws. A rubber
- gasket should be used if there is any
doubt about the airtightness of the
gap. All other joints:should be glued
and screwed to ensure rigidity.
Electrical connections through the
rear .panel must be ‘made airtight —

even the slightest gap will seriously .

affect performance. :

All inner surfaces, except the front
panel, must be lined with 1’ bonded
acetate fibre (such as Innerbond).

. The tweeters should be Magnavox
“type 3TC Mk 11. This‘tweeter is a 3%’
diameter unit with a curvilinear cone.
The rear of this tweeter is enclosed by
the/ manufacturers to prevent - air
pressure modulation of the tweeter by
movements of the main cone.

Two tweeters are- used in parallel
.~ thus allowing the full 30 Watt rating of
“the main speaker to be extended to
the complete system. :

‘As with the main 8-30 speaker the

E)>~ PROJECT

* Critical internal dimensions.
Thicker material may be used
but inside sizes must not alter

polyester, or

tweeters - are  available in -different
impedances. The most satisfactory
arrangement is to use an 8 ohm 8030
unit and two 15 ohm tweetérs.

The capacitor, shown as C in Fig. ‘1,
must be a 4 uf, 50 volt working paper,
lacquered  film  type.
Electrolytic capacitors are not suitable
for -:this application. The capacitor
should .. be - mounted - within ~ the
enclosure by asuitable bracket. ,

Connections . within the - speaker
enclosures, and from the enclosures to
the amplifier, should, be made using
twin flex . of not less than 14/0076
rating.

Mag’lavox speakers can be obtamed
from _.the majority —of kit-parts
suppliers — many of whom can also
supply kits of parts for the enclosures.

Our experience is that the price of
these speakers varies from retajler to
retailer,

$25-50 including tax for the 8-30 main
unit, and $5-11 mcludmg tax for each
tweeter,:

Line all inside faces
except baffle with
bonded acetate fibre
or equivalent

\\\\\\\\\\\\\\\\\\\

~-but as a general guide the

Magnavox recommended retail price is “prototype  unit,

Connect spcakers as shown in this drawing —
observe poiarity as indicated.

Remember that ybu will need two

tweeters and one main unit for each

enclosure. .

Build these speakers carefully and
you can be confident that the resuit
will ~be at> least -as good as our
a=full {(and quite
independent) report. of which s
published on the preceding pages of
this issue of ELECTRONICS TODAY.
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product fest

"Rugged tape recorder from
(Japan) combines excellent -

~ performance with ease and
flexibility of operation.

ag

finished in teak oiled timber, and ‘the
deck itself 'is bright satin aluminium,

- whilst the amplifier panel and the head
. 'cover are’matt black. There is a four
~digit coutiter at theé top centre of the ;

deck, ‘and a'speed contro| oh the left

“hand side’of the deck. -
The . dual. - concentric . - controls -

provided . ‘are comiprehensive, . The
microphgne;:line and vutput controls
are on the left of two large VU meters,
and the transport controls are on the

right. - These - readily allow ~mixing;
_dubbi ‘and over- recordlng i

—_— ppearance of the A'2300 :

Ttape deck ‘is’ ‘more - impressive
thaf most other tape recorders .

‘that we have seen. The two sides are

The " transport controls ‘are “unusual

“and - consist .-of push’, buttons . for !
_reverse, -stop -and forward; : together ;
~with a toggle lever for fast, pause and -
‘replay.. These controls are obviously :
designed for & bi-directional tape deck

of thé "‘reversometic’’ type such as the

next deck in the Teac line up, (theg;,

A-2500).

These controls are feaslble with re|ay‘

controlled. deck ' system and " are 'a
delight to use. We- tried . to- beat. the

.system by pushing buttons and levers . -
“at-random but discovered ‘that unless
“ . something - breaks the system ,is'

foolproof.
‘The ‘secoridary controls are provuded

o below the main controlsin a neat line.
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Each is clearly labelled These are from
left to right, two microphone inputs
{10k} input. impedance), a toggle
switch for -selecting tape or source
monitoring with the two VU meters,

two ‘toggle switches for selecting either -

or both of the channels for recording,

a recording bias control, a record push )

button interlock ‘and fmally mams
switch.
- The inclusion of the blas lew' switch

is both sensible and yet unusus; as this

facilitater - the use of - 2 high
perform . ¢ tapes such as $ooich 203,
BASF 1+ “5LH, AGFA PE 36, as well
as the ;andard tapes,  without
suffering . - significant degrac’ation m

frequenc: iinearity. ./
The decic offers two othwr not so

obvious features which a 1o/ other
manuf~‘ . - s would do we'! to copy.
The 1. . these is the inc’.-‘on of a
viscousl= .nped tension ar'n which
in ‘conj. -~ rion with the ssociated
guide 1.t provides a practical and

ELECT®ONICS TODAY — AUGUST 1971

effective reduction of wow and flutter
on start up, and creates a constant
~tension -on the tape during high speed
spooling. This is an essential feature
for a-three motor machine as we have
seen ‘other similar machines rendered
almost useless by the exclusion of such

a

device. This feature provides the best

compromise between head wear, and
wow and flutter reduction that we

h

ave yet seen,
The setond device is an external shut

off armi'which electrically shuts off the
tape transport drive in the event of a
tape breakage or more-important in
the event -of one of. those spooling
“accidents which happen on occasions
_with most other machines. '

The drive system uses three motors;

" one for each reel and a separate one
for the capstan. The reel motors are
"~ normal shaded pole induction motors

whilst -

the - capstan  motor -~ is a

“synchronous hysterisis motor. The use

of three'motors has many advantages

5

7
0000 20000 . o 40000 A 8
| CLoA 8¢

el

over the more usual one or two motor
systems. The'principle advantage is the:
purely elfectrical control of the drive
systerm catHer ‘than through = the
operation o ;mechamcal clutches .and
cams. The .se of synchronous motors
is " usually only possible when a
separate crivé system is used for the
reeling spo6ls, because hysterisis
synchronous ‘motors are usually larger
than -indurction ‘motors of the same
rating. :

The use ot a synchron0us hysterisis

. motor for the capstan drive provides a
‘very high tevél of speed accuracy. In

the case o/ the TEAC-2300 this was

_ found to be better than $0.3% uhder

all condition§” of spool diameter and

‘mains frequehcy, The main factors
"affectlng the ftape speed (apart from

the mains frequency) ‘are tape slip in

‘the drive systém and tape tension. The

use of two gindependant . lnductlon
motors on the supply and ""take. up
spools produces a lowv level of wow
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“mechanical tension arm this does not

“they are not immediately easy “if

“‘the need to use both hands. Whilst this

"maln frame and mclude separate

TEAC
A-2300
TAPE DECK

Sturdy die-cast chassis rigidly locates main components, all easily accessible for service.

¥

'

and flutter. In combination with the

exceed 0.1% RMS at 7%" per second
and 0.15% at 3% per second. ;
The other advantage of these two
spooling motors is - the ability to
perform very , rapid winding or
rewinding. The typical time required
for a 1200 ft. tape is 90 seconds but
the uniformity of spooling is better
than  on most other three motor
machines because -of the tension arm.
' The two. sets of deck controls (push
buttons and levers) are easy to use, but

accurate cueing is required because of

may -possibly be overcome, we
consider . that some of the - other
available systems offer equal or better
performance. s
The electronic parts of the deck are
well laid out both mechanically and
electrically. The printed ¢ircuits are all
neatly mounted on the solid die-cast

: ELECTRONICS TODAY AUGUST 1971

' ’Erase Ratlo for a 1 kHz signal prerecorded
‘,Wow and Flutter at 7% /second: e

‘lnterchannel Cross talk at 1 kHz:

recorc and play back ampl»ﬁers each
“on its owh board.

- Other rcomponents m(‘iudmg the
powea supply motors, and sofenoids
are iocated - by anti-vibration

- mounting so that the umt is quiet and
_vibration free ,

The provision “of - separate record,
replay and erase heads; itogether wnth
separate amplifiers results in a very
flexible system in that the signal being
‘recorded - -can - “be ' simultaneously
monitored directly from the tape.

The replay -amplifier. whilst not

. providing & high enough power output
‘to drive a speaker does incorporate a
~transformer suitable for driving a pair
- of 882 headphones -at milliwatt levels.
. The frequency . response of the
“recorder isvery good ‘being 45 Hz to
18 kHz ¢ 2/3 dB at 7%""/sec. and 45
Hz to 7 kidz+ 1/3 dB at 3%"'/sec.
© - The instruction manual includes a
circuit diagram and - 18 pages of
“.comprehensive data.

n sumrmng up, this deck provides
‘excellent performance and unusual
flexibitity for dubbing. and" the
production ‘of special . tapes. It is very
‘robust and “will :undoubtedly provide
good service'in language laboratories in
which it has‘an obvious use.:

These teatures combined with its

. appearance Wwill mean that it will also
_have an appeal to the domestrc hi-fi
;market

: ’MEASURED PERFORMANCE FOR TEAC A 1300 TAPE DECK

SERIAL NO: 8858

' "Record to Replay Frequency Response

7%"/second: o 0 45 Hi to 18 kHz + 273
3’/4"/second - 4510 7 kHz £ 1/3 :

: ";Harmomc Dlstortlon Record to-Replay:

@ 1 kHz & 0 VU: 1. O% at 7’/z"/second k
T 1.0% 8t 3%"/second

“Intermodulation Drstortron : S 0.3% .
. Unwelghted S:gnal -to-Noise Ratio

@0 VU & 1 kHz:
@0 VU:
3% " /sec:

interchannel Cross talk at 100 Hz:

: ‘1nput Sensmvrty for O VU

Mictophone . ‘
Line : 100 mV

, iOutputSensrtwny forO VU f . v - 360 mV
: Weight: S 37 s

Dimensions: = 14" “high x 17%" wide X 8:: "e"

1
:
i



We test quco s type PST 1000/ E
pre ampI |f|er

“This interior picture

and professional =
engineering of the -
Nivico unit..

Shows the clean layout

ome years ago the Americans
produced - the ~ concept of the’

graphic controller  for
professional - use, ‘and .it didn't take
fong for the domestic market to follow
suit, but so far only to the extent of

treble “and bass and untif recehtly an

mid range controfas well. - =0
This, one  would think, s enough

produce - more and more gimmicks,

“either with or without justification.

" variability of control - to. suit” most
‘users, but the trend appears 10 be to

The Nivico PST 1000/E 5011

jpreamphﬂer or ‘preamptifier with
‘S.E.A. is an unusual unit. Rather than

a graphic controllef for bass and treble

tone controls; this unit has seventone

controls .:per - “channel. :Each ‘tone
control consists of a 1 :1/3rd-octave

~band ' pass filter that can be adjusted
through a + 10 -decibel range .in"'2"

decibel -steps. This - abifity 7 enables
frequency response contours to be set
upto suit individual requtrements

CONSTRUCTION OF THE,'UNIT :

~The actual construction of the unitis
~very - plain-“with  a’ matt -anodised *

aluminium . front . -panel - and - grey

¢abinet.. This ~has -presumably  been ;-
-designed - to . highlight the ‘graphic

controls “consisting -of the .14 fone "

controls, volume control and balance

control..: These - controls -are slider -
potentiometers with’ bright aluminium -
knobs with a black insertin the centre. o
_of each. : I
The <14 tone controls operate m a.
'vertical direction while the volume and
“palance controls are horizontal.

Each control is on ‘a dark gréy

tone controls is graduated in 2 decibel

steps. . The  volume ~and = balance
_controls have arbitrary steps (they are

not calibrated).

The circuit of the amphﬁer uses 32 E

transistors _which, ‘whilst' a large
number by’ conventional = standards,

was not unexpected in'a preamphf:er x

of such complexity.
Theé internal construction is neat and

truly ‘professional. Each Sound Effect -
_Amipiifier is housed in-a separate 6%’
5’ x 2" metal  box with full "

* Rear of unit = note extensive
facilities provided.

background which in the case of the k




b | |

<
S

Y

e
N
8 .
8
NN
Pl g
bl
et
P

th
e 3

PREY : - 20110 ‘ . : . it
f 4 ReeNo: . . 7 - Y i

| il oo 29/8/72 — . !
[ I — ‘ : ] , ' - w
% Rect: pyc_ ; - o - : - -

P

2415 Ao Low:

! Lu.LF:________zﬂ_. : = : +—— " -
i{ 1 ro qn g - - = ~ - -t
| VvS»_————.s;.s- :

,u;'

" Paper $p: b Mt T - - X —
N MdtblyMScuhhv-__z.. olo

0 ] %0 . 100 I © 500 1000 2000, - 5000 10000 . 20000 .
ari123 : RN : o

0478 ) so0r2s

! — r
| *le_EREQUENCY (%

L4

3

L]
il.umma»m
!

| ¢ deo 4" LoOUD woha . A\ : : fi
| | ~SPEAKER L

- .muauszn_usmar : : ~

| L i | ¥ - 0 N !
: u.amws

,- %WIE% :

e
} ol
-

Ty
i
It

4 Lumb 20
1 b 80 .
W Spe 315 . | 17 : —
Paner Spe . 3 : I Y I :

— ! p—
4 ] o - - - - T o
t,.o Muttiply Freq. Scale by -] . olo -
]
i
i

10 — ) 100 200 ; 500 1000 2000 '.j 5000 o0 20000 et mi)ooA s,é
ap1123 L . C ! : : : i b b e
! specification attached to the lid. All
other circuitry is mounted on four
separate frbreglassbased printed
circuit boards.
All the semuconductors are silicon

i
3 transistors or diodes and the circuitry
i
@

filter and ohe for the S.E.A. (Sound
Effect At )Ilfler)

'SOUND & FFECT AMPLIFIER

"This is ne puzzling section of this
‘ preamplificr falthough electronically it
is arranged with dual channels on each is easy to idescribe. Each channe!

board. manufacturer gave no real indication consists of seven filters, each 1 1/3rd
| Our interest was centred on the rear  -of what the unit is intended to do. We octaves wide. The levels of these filters
{of the filter control.slider switches. hoped that by testing it we would be  ~ can ‘be adjusted over a'range of +10
SThese incorporate neat = banks of able to find out for ourselves. decibels in 2dB steps. The filters'have
{resnstors to provide “the filter We found that the preamplifier had a centre frequencies of 60Hz, 150Hz,
iperformance. particularly good frequency response, - 400Hz, 1kHz, 2.4kHz, 6kHz . and
' The resistors used are smgle ended % this being 20Hz to 20kHz +0.1dB. 16kHz. They' appear . to-be two pole
‘watt composition resistors (i.e. the It has a wide range of inputs which filters although no details are provided
| pigtails -both come out at the same allow its"use with two pickups, either gbout then. The -accuracy of the

iend). Such components are unusual magnetic’ or crystal, a tuner, a tape filters, both -in - level : and centre
jand - we wonder whether they were head: &

and -~ two microphones. - In - frequency is p:"articUlar‘ly good with the
.developed for ‘this application or for addition;

_ product test |

mvm st

it ‘has the normal tape. . exception of the "60H" filter, which we
ssmall transistor radios. - monitor facilities. . found has a centre frequency of 50Hz.
The wiring between the slldmg The equalisation, provrded on the - We ‘found that we could use these
controls and all the other sections ‘is tape: ‘head and pickup  input, - is filters to generate a‘large variety of
impeccable and the imptression that we particularly accurate. curves to uite a ﬁigh degree’ of
- gained ~ was of first . class design, Each of the inputs is selected by  precision.
workmanship and materials.  individual ‘push buttons. The total In the course of ourmvest|gat|on we
Unlike most of the .equipment we

number of push buttons in the input produced a curve which most nearly
review, -'we - decided to test this selection“bank is seven. |n addition‘to corresponded to the inverse of a cheap
preampllfler before using it in listening - these ‘there are five push buttons for 4" loudspeakér mounted in‘a simple
“tests. The reason for th|s was that the stereo, reverse A & B, one'for a rumble baffle Whnn used in conjunc‘tlon wnth

A o . ; . : % i f i
. . - AT : - < . . L - (LN &
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«such~a speaker the results of the test

were dramatic, the frequency response

of - the - compensated . speaker ‘was
-~ ‘comparable “to an.expensive system),
although the level at which the'speaker
"~ could be used without overload was of
coufrse very tow.

While it proves a point, we do not -

o recommend the purchase of ‘this type
“of preamplifier to enable very cheap
“-speakers to be used.

= Wealso performed several other tests

1o see’ how well the various weighting
~ characteristics . which ~we’ commonly
‘use’ could ‘be " generated, and were

delighted with the results. .
 Having finished the electronic
" ‘investigation, we connected  the
_ preamplifier through our norma| audio
" equipment,

- We found that as far as ||sten|ng tests
advantage -

Wwete - ‘concerned - no real
.appeared to .be evident over normal

‘tone controls, and the.more complex .

osystem 'was cumbersome to use.: the
coloration which-was obtainable using
+the " controls *:was - -not “particularly

- desirable-once -the room defectsand -

o7 speaker deﬁcuencres had been a||owed
« for,

To -use thus system
_fashion ;as normal tone controls was
~difficult,
~particularly satisfactory.

It ‘would appear-that the concept of
" this system is not as wetl th0ught out

as it should be. :
. The  main usage for thls system
,w0uld_seem to~ be  to- .correct-any
~deficiencies ~in"
equipment . ‘{either -domestic ~or
. professional) “'and :the Sound: Effect
“Amplifier -should . be used .in
conventional
. system. . 1t would "-then enable " the
“purist’ to compensate  for: the
deficiencies “in" his " system = and

presumably  leave the -controls
“permanently “set in this position. He

- would ‘then use the conventional ‘torie -
.controls for the addition : of. slight

in the same

“time -.consuming ‘and -not -

reproduction

.. 100 R0 500 - 1000 20

5

o I R T RL TP ’
colération 1o suit his individual tastes.

- But the ability t6 accentuate asingle
‘:bard 1 1/3rd octaves wide by a range

- of £10dB~ would - appear o be of
¥ dubious value

While we are crutlcal of the va1ue of
‘ certain-féatures offered in this unit to

the - do'mestic Hi- Fi equipment
putchaset, there is-no doubt about the

guality of design and manufacture.

5000 |0000 . 200064 <fs 10000 A B ..C
: B C

The tolerances on the Spemfrcattons"

are particularly ‘good and consistent
with most’ professional

The major exception to this is the .

only -information ‘it contains -is-the

~handbook supplied with the unit. The :

correct. usage of the controls and ¢

»-connections -in - the - ‘worst 'Japanese
- English’.

We 'would rate this unrt asa very weH

“constructed device in search of a use.

. MEASURED PEBFORMANCE OF NIVICO PST 1000E/5011

‘ S/N 6300249

s INPUT SENSITIVITIES AND
IMPEDANCES FOR 3 VOLT
OUTPUT: -

: CRYSTAL INPUT
MAGNETIC PHONO HlGH
MAGNETIC PHONO= LOW
- TAPE HEAD: ;
) M|CROPHONE

TOTAL DISTORTION AT 3
" VOLT OUTPUT:!
3 FREQUENCY RESPONSES
Auxrhary Inputi”
Phono-low and high:

"':Tape Head

‘i”Mrc‘rophone :
a3 SlGNAL TO NO‘SE RAT|O

CENTRE FREQUENCIESOF

. SE.A FILTERS: -

. 'FILTER BAND WIDTH:
RUMBLE FILTER:
CROSS TALK

DH\/IENSIONS OF uNIT: ~

: Equahsed to within

’ 20Hz - 20kHz

fAux. 170mV at 100k
impedance adjustable fo

250k by mean's of trim'mer. o

; 120mV at 330kQ |mpedance

3mV at b0k
1mV at 50kQ "

21 AmV o at 360k ,
. 2mVat350kQ

Less than 0.05% 20Hz toQ'()VkHZV o

20Hz = 20kH2 +0. 1dB

“Equatised to within + 0. 5dB of :

‘RIAA equallsatlon :
SdBO,f
‘NAB equalisation 1 OdB
+1d8

=2d8

Better than 80dB in‘the’ ﬂat G

o Aveighted position:
60Hz, 150Hz,-400Hz, 1kHz,
2.4kH2 ‘BkHz,“16kHz,. "

1.333 octaves wide -~ ‘
30dB per octave with 3 30Hz -

. eutotf frequency

-56dB at 1kHz between each

‘channel

19" x 13%" x 5-1/8" high

—2:channel -preamplifier each
~‘containing Sound Effect
~Amplifier Section.

equipment N

£
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scope for

preclse waveform measunments

OSlOOO

oscilloscope

15MHz, 7" high

comprehensive trigger control combined with broad band-

makes the 0S1000 ideal for servicing orlaboratory use.

Probe Kit

An accessory probe kit is avallab|e for use with the entire
range of Advance oscilloscopes. This provides for a standard
compensated test lead which may be terminated at one

¢nd with BNC or UHF type connectors and at the probe end -

may be fitted with probe bodies of x1 and x10 ratio.
. Spring-loaded hook, needle, 4mm plug and alligator tips may
1 -be fitted to 'the probe, which also has provision for a
grounding lead connection adjacent to the probe tip. All the
parts are supplied in a plastic wallet suitably compartmented.

: LLECTRONICS TODAY AUGUST 1971 ©

- Here is a small size, Iigi\tweight 5mV/cm dual trace -
oscilloscope offering wide time base ranges and -

- width and calibrated deflection factor. Solid state circuitry .-

DISPLAY '
10cm x 6cm rectangular tube w:th 4Ky
overall E.H.T.P.31 (standard) or P7 (long
persistence) phosphors available. With
dark grey filter as standard. Brilliance,
Focus and Graticule nlummatmn by normal
controls.-

EXTERNAL Z MOD:

AC coupled rear pane| socket. lvpk pk for -

visible modulation, 60V for hlankmg
Input impedance M@,

DISPLAY MODES:

SINGLE TRACE: Y1 or Y2.

DUAL TRACE: Alternate sweep or chopped

‘mode {250KHz) automatically selected by

time base setting:

Alternate sweep—0.54S/cm to 0.5mS/cm,
chopped mode—1mS/cm to 1 sec/cm.
X-Y mode—via Y1 and Y2 inputs—
selected on time base range switch.
Bandwidth DC to 1MHz

Y DEFLECTION:

Dual channels—

Sensitivity—5mV/cm to 20V/cm = 3%

- BANDWIDTH: DC fo 15HHz

INPUT Z: IMQ/30pf

INPUT COUPLING: AC/DC/Ground
X DEFLECTION:

TIME BASE: Ranges 1 set/cm to

‘ o.sﬂS/c;‘% with X10 Expansion = 5%.

TRIGGER:MODES: (i) Internal Y1 + or —

2 (i) Interhal Y2 4 :or —_(iii) External

4+ or = (iv) Line- 4 or —.

% LEVEL CONTROL: (i) Manual or (ii) Auto
< with automatic free run in absence of
*signai. 3

: EXT TRIG.: Input Z. 100k 15pf.

EXTERNAL X: Via external X input, |
sensitivity 1V/cm. Input resistance

- 100k<2, bandwidth DC to 2MHz,

GENERAL INFORMATION

- CALIBRATORS:

(i) CAL.: Line frequency square wave
1V pk pk'== 2% rise time approx. 2048,
{ii) PROBE TEST: Time base gate wave-
form + JOV.

95- lh/103 121/111-130.
190-222/206-242/222-260.

Selected by rear panel switch.

- 45-440Hz. Approx.-
-QPERATING TEMPERATURE RANGE:

" 0to + 40°C,
WEIGHT:
20 b
SIZE:
77 x 137 x 177,
W W (D

Further ‘information ava:lable from:

MiTCl

'SYDN EY

JACOBY

JELL

26 2651 BRISBANE 2 6467
‘MELBOURNE 30 2491 PERT 28 8102 ;
ADELAIDE 53 61 17 LAUNCESTON 2 5322 JM/61-71
41
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‘Our preliminary report te//s how.

technique that may well be the
; most significant advancement

in -the art of sound recording
since the introduction of magnetic tape
recorder has been  announced by
Samuels Engineering, Inc., - of
the U.S.A.. Using .a highly advanced
analogue to digital conversion process,

the  new development provides a
jump in magnetnc sound
recording quality.

The new recording process, called
ADAmag, virtually :-eliminates the
magnetic tape as a cause of nolse and
distortion in .the reproduced sound,
and greatly improves all other vital
parameters in professional magnetic

~sound recording. Signal-to-noise ratio

is claimed to he improved by 18 dB to
achieve the previously unattainable
figure .of over 80 dB (referenced to

one-half percent ~third . harmonic
*distortion). o :
Useable dynamic range s

theoretically greater than 85 dB while
still maintaining “harmonic distortion
below one-half percent. at peak

. recording level. Interchannel crasstalk

in .any mode of operation is improved
by more than 45 dB over the entire
-frequency spectrum from 20 Hz t0 20
kHz.

Print through effects are completely
eliminated in the reproduced sound
without use of any suppressors. Losses
in signal level and added distortions
found in conventional ‘tape copying
_arealso eliminated by the new process.

This development in sound recording
also ensures magnetic recordings which
are - immune from degradations of
sound quality due to ‘tape storage.
Since all signal information is digitatly
recorded on  the magnetic tape at
-saturation level in a similar manner to
computer - technigues, normal

demagnetization  losses do not affect .

and ‘the
considered

the “reproduced ~sounds,
recording - c¢an be,
permanent,

With this advancement in quality of

Tape Recorder F
" Revolution 2aE

an Electronics Tbtlay
. exclusive report

A new digital me thod of recording speech and music may
revolutionize the magnetic sound recordmg industry.

the master tapes, the record industry
will have an archival recording which is
much closer to the original sound than
previously ~ obtainable. = The final
consumer’s records .and tapes can then
be improved in quality as well, and ¢an

be ‘more readily tailored to meet the

exact needs of the market,

. Other - problems of ‘conventional
magnetic - sound
signal " ‘biasing - and
equalization are bypassed, since the
ADAmag . process

needed. With this innovation, the tape

" recording ‘efectronics adjustments are

greatly 'simplified, and standardization
in teproduced sighal levels and quality
can be more reliably assured. With the

“new process, otdinary blank “sound

recording tapes can be used ‘with

optimum results, and no adjustment of -

the system -is necessary when changing
from one type of tape to another.

This unlque recording process

converts the incoming analogue sound .

signals -.into - digitally - coded - pulses
whichate recorded on :the magnetic
tape at ‘saturation level. In playback,

the digital puises are decoded and
converted back to -analogue - sound’

signals, which are then reproduced
through standard sound systems.
“While analogue to digital conversion
techniques have been widely used in
computer and
recorders” for ‘many “years, none of
these systems has previously achieved
the bandwidth and wide dynamic
range needed to encompass the full
range of musical sound.

The first product to be mtroduced
by Samueéls is a professional magnetic

sound recording system for the record
industry, but the conversion process is

readily -adaptable to many- other uses
in- the - fields --of communications,
medical instrumentation,-and scientific
analysis. -

The Samuels digital sound reco’rdmg,
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eliminated . and - the
~processed ifi one operation.
CoFor s the
‘marketing director, Bill Cara, believes
that the sound quality of LP récords

recording .such -as
record/play =

, requires = no -
-equalization, nor is any signal bias

system

- processes
“ten years, the. home consumer could
be - able tc buy music tapes recorded
with -the ADA system which would

‘made

" Januaty 1971 he -

Instrumentation - . ADAmag engineering project. The key

System response for 20 kriz s)’ne -Wave, {top) mpur
{bottom) output : :

: s‘

]

“process is also - adaptable to motion

picture fitrh sound .tracks to render

sound quality essentially the same as
on: - ADA" recorded - tapes..- The
optical/digital . process, if adopted,

-could save the film industry up to 30%

of the cost of each film print release,
since naghetic -stripping could be
film . print
Samuels’

near - future,

and  pre-recorded - tapes  will  be
considerably improved -by use of the
duting ~the .original Studio
recording session and on subsequent
nthe studio. Within five to

have guality equal in every parameter

“to: the originial master tape. This high

quality for the home consumer can be
possible by - ‘the digital
"saturation” ‘recording process which
.enables contact printing techniques to

- be employed for wide-band sound
- reproductson for the first time.

Samuels Engdineering had for the pas:
six years served as a sub:contractor 1
aerospaCe and commerdial industries.
In 1970 Car! Samuels, President, hegar:
the - search for proprietary
commercialiy briented products and ir
taunched the

members of the Samuels staff include

 four former engineering/management

men from Gauss ElectrOphysms a
subsidiary of MCA Inc.:

Samuels has ‘already’ received order
commitments for several systems to'be

-delivered late this year./By early 1972,

they will offer & complete professsonai

" master tape system, as well as kits to
- update  oidet

professional.  tape

transports. Draces for the new

- recording process are ‘about ‘twenty

percent higher than conventnonai top
®

' quahty studic ,ecorders




- micro-coulometer,
accordance - with Faradays law of "

versatile “circuit - components to .

One of the most mterestmg and

be introduced for some time is

" the 'E’ Cell electro-chemical timer

manufactured in_ the U.S. by Plessey
subsidiary Bissett-Berman Corp..

Apart from its ability to provide time .
delays from a few seconds to several -
“months; -the device ¢an be "used to
- ‘monitor, record and integrate data‘and -
events, .it can “also ‘add and subtract :

pulses, events, objects, etc.

Asa tlmmg device it can be used for -

starting, "~ stopping, - © or delaymg

machinery; it can be used as a-fuse’in .
--applications, and - for .~
monitoring, = overhaul -and calibration .

explosives

scheduling, or_rental time accounting

in all types of eiectrlcally operatedr :

equipment.

 OPERATING PRINCIPLE

“The 'E’ Cell is in effect, a reversible

electro-plating. .
‘It operates by means of the phys:cal

‘ transfer of ‘atoms  of metalhc silver

across an electrolyte

WORKING
. ELECTRODE -

RESERVOIR
' FLECTRODE

2 m‘mxms%
" ELECTRODE -

-~ RESERVOIR
- ELECTRODE

Fig, 1. Cross sectlonal and éxploded view of
. the "E’ Cell device, together w:th its

electr/cal symbol

The deviee . h'as‘ia ‘central - gold
electrode. which also serves as the -
" puiter case {Fig. 1).. When current flows
“in one direction the positive silver jons

in the electrolyte are deposited on the
gold electrode and the 'E’ Cell has a
{ow resistance ~ of the order ofa few
ohms,.c g

When _current s applled m ‘the

opposite ~direction, - the device still -

“exhibits -a low resistance as long as

“there ~is = silver _remaining - on the

8

. _Since the

designed ~ in -

. working eleétrbde; :A"s'»so'on' és the‘
~silver has been depleted from this gold
“electrode, the'E’ ‘Cell ‘thanges to a .

high resistance, ‘usually of the order of
several megohms {Fig. 2).
flow ~of - current

!
4

)

i

1

1

i

g 4
}

-2}

t
|

:TIME !
o :

3
R
“1
-
|
y 3

TIME (m)

~Fig. 2 The ’E' Cell operatmg curve at .

constant dc. The turve starts with silver

| plated onthe working electrode (pre-set).”
©-The quantity of s:/ver is QQ (lmtl’a/ charge)

"oto- :
accompamed by a transfer of ‘silver

" from one ‘electrode to-the other, the -
~device is a true integrator of the .
- current rinput.
“‘quantity of silver accumulated on the
working electrode represents the true’
‘value ‘of “the integral .of the current
‘that has passed through the dev:ce

< The E" Cell .does ‘not ‘provide any
: »dlrect mducatlon of the stored integral.
‘its ~end - point - switching
mechanism’ serves ‘as a fixed reference -
. point, by means of which a read-out of

the integral can be-achieved.

“At any - time, . the

However,

WHAT AN ‘E CELL DOES

-For t‘lmihg -applications “a ‘constant

cocurrent’ is applled to ‘a prevmusly"

¢harged unit. ;
Since: the charge is expressed in

,mlcroamperehours of s:lver deposited

~ constant charge. o e
To set an “E’ Céll, silver is plated on

HE E'CELL DEVICE

- anew circuitcomponent

o Based ona fundamenta/ e/ectra-chem/cal prmcrpie th/s new camponent can be used as
- atimer, mtegrator or pulse counter : ‘ s v ; ; e ‘
o 'the worki’ng‘ electrade, the selected
- time - delay “is
.~.combination of the-charge and . the

determined by a.

specific' constant current being used.
The available range of t|m|ng is from

,seconds to months.

The output voltage step change that

occurs when the silver mass has been .
~.completely transferred is normally =
. used’ as ‘a -bias transition ‘signal for
~ - semiconductor devices used to amphfy e

the ‘time-out’ signal. ! R
For ' integration apphcanons a ..
prewously cleared unit will accept de,

- periodic, - or random inputs of any
- waveshape and store these as a silver - ,
mass ‘equivalent to the current-time '
‘Readout is obtained by

integral. - ‘
simply ‘measuring the time to clear the

‘E' Cell ‘at ‘a ‘known current; the

measured time required to reach the

pointwhere the device exhibits an -

abrupt voltage change, multiplied by

the readout current is the accumulated
charge integral. This ‘could correspond

to the total count of ‘aseries of events
represented - by input . pulses of

to the working electrode by injecting a
constant .current ‘|

Fig. 3. Setting an “E"-Cell device, The switch
8 is closed for a time ty The charge on the -~ -
: electrode is Qs = |t (V/R)t The voltage V' -

must be regulated and the resistor R

: stable and accurate
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during a known ;
time t,; the charge set (Qg} is then Os
=t ‘



"One basic circuit used to signal when
a unit has reached stop condition is
shown in Fig. 4. When all the silver on

the ‘working electrode has been -
depleted, the voitage across the ‘E’
= Cell rises from-a few millivolts to over

800 millivolts causing the transistor to .

be biased on.

Flg 4. The basic 'E’ Cel/ device witha - .
é/conductor interface. This circuit can be
used asa bastc timer and readout circuit.

" THE ‘E’ CELL AS A TIMING
ELEMENT

“When -an ‘E’ Ce?l is cleared at
constant current, stop condition (i.e. a

" derived . electrical signal} is reached

after a definite time t, this time is the
amount of - charge . {silver on the
working electrode) Qg divided by the
clearing current Iy t= O/t

For example a unit set at 600 uAH
cleared with a constant current of SuA
would time out after 100 hours. ‘E’
Cell timers can provide time ranges
from seconds to months; and the timer
can - be re-cycled practmal ly
indefinitely.

the simplicity ‘of ani'E’ Cell timing

circuit. The clearing current in this

example would be |, = E/R;.

THE “E’ CELL AS AN INTEGRATOR
Because the amount 'of silver plated

on the working electrode is strictly
‘proportional ~ to the  current-time
product, - the device | is 'a perfect
integrator.” This means that it sums
accurately any electrical signal, and
can be ‘used to integrate or totalize
sighals from ail types of sensors, (Fig.
5).

The amount of silver plated on the
working electrode, i.e. the value of the
current integral, can then be read out.

. An ingenious example of this is the

Sentry 7 oil _monitor: described .in
detail in "ELECTRONICS TODAY
June 1971 issue.

READ-OUT FROM THE ‘E’ CELL

The process of measuring the amount

of silver deposited on:the warking

electrode of an 'E’ Cell is'similar to the .

TRANSDUCER

OR SENSOR

F/g 5. Usmg the ’E ’Ce// device as an

lnt‘egrat‘or

use of the device as a timer. The\unit is -

cleared with a constant and known
current {[.). The time (t) required to

- reach stop condition multiplied by the

clearing cufrent ‘is the value of the

amouwt of sllver on (or from) the
working electrode.

The orinciple jof setting the ‘E’ Cell
with pulses is shown in. Fig. 6. If the
polarity " is reversed, ‘the device is
cleared with pulses, and the number of
settiny and clearmg pulses will be
equal. ¢

The &’ Cell de\nce can thus be used

~ to court,'add or subtract pulses.

'E' CELLPROTECTION

When in the Qstop condition the
voltage across ant ‘E’ Cell should be

~limited to'less than one volt,

The best and simplest Way todo this
is to connect a silicon didde in parallet
with it. This limits the voltage across
the Cell to approxumately 0.6 volt.

- {Fig. 7).

charge {Q).-Q =1t

THE ‘E’ CELL AS A PULSE
COUNTER

“As the ‘E’ Cell sums the charges it
it can be used as a pulse
" counter. Pulses of constant charge wi
eacp deposit (or take off) the same

receives,

Fig. 6 Couring u/ses th the ‘E’ Cell,
Each time switch S is actuated, a charge

Q=C,V Is setin the ‘E’ Cell. -
The circuit of Fig. 4 isan example of .- S

o

- A current generatmg unit should not

be used to test an 'E’ Celi.as this

+ would either plate silver on the
. waorking zlectrode or deplete it.

Full information‘about ‘E’ Cells and
“-their applications can be obtained
v from the -Professional Components
] ‘Division of Plessey Ducon at
Villawood,'N.S.W. [ 2

Flg 7. Pmtecfmg the ‘E” CeII when in stop
condition. The silicon diode D prevents the
voltage across the device from exceed/ng

0.6 volts.
: S . .
Electrical characteristics of E-cetl devices
' 5 400-0001 400-0002
E-CELL DEVICE TYPE 480-D00' 450~0002
) 1 480-0002
o . Minimum Typical Maximun Minimum Typical Maximum
Set {chdrge) (uA/hour) C - 200 - - 1000
Qperating temperature (°C) . © B — ES O o B8 - 470
Curro‘nt x time product variation (accuracy) (%) — +4% -— : — g +4% -—
Maximum number of recycles Untimited within rated limits. ~ Unlimited within rated limits.
Forward currant, Is « g X .
at +70°C(mA) *0-5'x 10~ — 12 M0 .- 2!
at —QS‘CIMA) 205 x 10-* - Seeflg. A =1 %107 — See fig. At
Forward voltage, Ve @ . :
01 mA, at 25 °C (mV) Lo 4 - EUTN 4 —_—
10 MA, 4125 °C [mV) e 2 I i5 - - - 18 =
(See Figure A2). ) . . : : S R PR
“Siop voltage Vs :
“1uA et +70°C (mV) ’ 500 700 Must - 800 700 Mu:t
. - not - ne
1uA 8t +25°Clmy) - : 800 850 exc\a,ed . 800 850 exc\e,ed
O N 1 1
- AuA d1 58 °C (mV) 50 250 L1180 w0
{(See Figure A3). . E g ) :
Forward capacitance Cr (xF) . — 40t — e .80 —
Forward resistance: - 3 - ] :
Refor lg =5uA at 25°C (ohms) — ~150 R - 150 -
Re for Vg =0'5'at 25°C (ohms) - ~20 - (f, - ~20 § -

Stop rells!unce Rg

Up to several magohme

Up to several megohms

'(3) Mean current, d Co ¢ of pulsee
‘{4) As Cplis 1t un the

NOTES i
(1) Extreme operatior: only for MIL-SPECS. types.
(2) Withd ¢ eurrenk with current puleec lower mean current values can be used.

d mtﬁca condmons il
can show largs varlatlons {roe one device to the other,
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~ Cassette recorders are tricky
.machines. How you select,
"use and handle the tape * -

cartridges that go with

them can make a big

.difference in how they -

~sound. Try the easy-to-use
",tnps presented here.

.Radio- Electromcs July 1971.
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Reprmted by perm|ssnon from :

Vs,

NDOUBTEDLY “the
fastes‘t-growmg area” in -home

entertainment is the cassette tape
player and recorder. The popularity of
this -tape-recording” method -includes
the - inexpensive .- cassette - ‘monaural
portabie - player-recorder “units. ‘The
stereo jdecks' .you' can -add to your
present hi-fi  system,
higher-priced " changers- which -
through a'stack of cassettes as easnly as
a -record ' changer goes through
motloris

plus - the:“

'

cassette
‘advantages cassettes have ‘over the

"< reel-to-reel processes.- Since we still are
involved with the electronic problems
‘of recording ‘on tapé, however, some |

The enthusiastic acceptance of. the
system  .stems : from the

precautions are necessary to obtain the
best results possibie: : In addition, if

you ‘want ‘to improve performance or

upgrade " your .system, . you - ‘must

- become familiar with the basic aspects
of cassettes and the avenues 'open for:

getting the most out-of your system.
" Instead of opentake-up- and - feed

_“reels, the tape is totally enclosed in the"
cassette.’ Internally, only hubs are used

. Tor “mounting the" tape,
‘container sides replacing ‘the reels as ~.

-+ tape holders: Thus the cassette makes

~a neat compact package 'me‘asuring "

2%11 . 4"

conveniently " since - no

- Another - feature is  compatibility
between  monaural “and- “stereo
recordings —a condition not present

for the open-reel recorders. Thus, you " .
~can’ play- your ‘stereo ‘cassettes .on":a
‘portable -monaural machine, or play .
‘mono tapes-on a stereo ‘deck. There

are - several .‘differences . between _the

" ‘recording process for the cassette and

the . .open-reel ~type.  First,- in the

- cassette, left- and right-channel tracks
. for :a given ‘direction are side by side;,’

thus - permitting - playing . such i'a

" recording on a mono machine. For the

open-reel process, however, the tracks
are interlaced, preventing their being

. ‘played on mono machines, Cassette
.- 'tapes are available with playing times
. 0f 30 minutes (16 minutes each side).

90 minutes (45 minutes per side), and

120 minutes (one hour each-side). A ="~ :
big feature is erasing, a problem which "
often plagued open-reel ' machines. The -

erase protection has been standardized
for virtually all cassette ‘recorders.:As

shown in Fig. 1, a breakout tab for =~

s . ELECTRONICS TODAY —AUGUST 1971

with the .

that requires no tape“" '
'threadmg or handlmg . :

"Cassettes can be wound fast forward
or reverse just like open-reel tapes.
‘They "can- be ‘interrupted :easily and '
‘stored .
‘rethreading ‘is required to get the tape
-on one reel as with opén-reel tapes. :

P

e
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each recording direction is in the rear
of the cassette. Once you break these
out with the end of a penknife blade,

" the record button;on the machine is
inoperative,

preventing  accidental
erasure of recorded material.

You can, however, erase {or record)
on cassettes which thave missing tabs
by pasting a piece of plastic tape over
the tab = opening while recording.
{Make sure you remove the tape after
recording to restore accidental erase
protection.)

'RECORDING QUALITY

Your cassette tape is about 1/7"”
‘wide {0.146"') ‘compared to open-reel
tape which is about %'’ wide {0.246"").
The cassette tape speed is only 1-7/8"
ips while open-reel tape recorders have
a variety of speeds. The higher the
speed, - the ~better the frequency
response and the lower the noise.
~'Since cassette tape- is SO narrow,
squeezing = four .-stereo - tracks in,
reduces "each track: to 0.024", with
0.012" separation between left and
right channels of a particular pair, and
0.026'' separation: between stereo

-pairs. Such -narrow tracks, together -

with the ‘slow tape speed, limit the
amplitude and frequency response of
the signals that can:be placed on the
tape. Since the - amplitude is low,

additional stages of audio must be-

_provided  to -raise” the gain, and
background , noise ;rises. Frequency
response is between'60 Hz and 100 Hz
“at the low end andaround 10 kHz at
the high end. (Many cassette-player
manufacturers claim that their units
have a freguency response from 30 Hz
t0 12 kHz — so they have, at an input
level of about 5 dB above noise! —~Ed.)

In open-reel tapes,-the least costly is
acetate  which is suitable: for - most
general purposes and is widely used in
the bargain-priced :1.56- and 1.0-mil
tapes. Polyester tape is considered to
have - the best guality base material
since it is- many times stronger than
the acetate and does not break too
readily under :stress.. (The - Dupont
polyester is . called - Mylar.} - The
polyester base material is used for the
0.5-mil (triple play) open-ree! tapes,
thus assuring the required strength for
this very thin tape.ilt is also used in

the cassette tape units, and is a must

for the extended play C-90 (90 minute
tapes) and C-120 (two hour tapes)

NOISE REDUCTIUN

. In any signal-amplifying system, the -

signal-to-noise - ratio is an :important
factor. . The more you can raise the
signal above the noise level, -the less
noise interference you will hear at the
output. If, however, the noise level is
fairly high, it becomes difficult to raise
the signal -above it for complete noise
elemination. Thus for the critical

removed machine cannot record.

noise - factors  in- cassettes, it is

“important to use high-quality magnetic

matefials on the tapes and employ
top-performing heads and amplifiers.

it is easy to check tape sensitivity
differences. Record the same selection
froma record on several of your blank
tapes, using the same control settings.
Now: listen - to the "differences on

* playback. You'll find that the more

expensive cassette tapes with better
quality magnetic materials are much
louder on playback. Thus, by reducing
the output level of such tapes to an
acceptable listening level, we reduce
the rnioise factor compared to cheaper
tapes: 1f your playback machine has
level " meters - showing playback

~amplitudes- the ‘differences are even

more notsceable

F/g 1 = Breskout tabs help prevent accidental erasure of mpe cassettes Once the tab is

BUYIN A CASSETTE RECORDER

1f you are in the market for a new
cassette uhit,  read the specifications
carefully ©and select one  which
provides the most for your money.
Frequency response alone is not the

total answer .to-good quality -
harmonic®

distortion, even = tape

movement,  low::noise, and ‘a crisp

‘reésponse, ware all 2factors. With good
tape and ‘a

~high-quality
recordersplayback ° machine, the
reproduction is surprisingly close to

 what you'd expect from a good system
- for hi-fi disc playback.

For the Ultimate in noise reduction,
you will ;:soon be able to:buy a
machiné ~with the Dolby
noise-reduction’ system  built  in.
ngh froquency nonse and hISS are

F/g J-A drap of light oil at the hubs of the tape casserzv I3 an prevent tape s/owdown

Don t let any oil get onto the tape itself.

ELECTRONICS TODAY AUGUST 1971




Gettmg the most
from your
tape cassettes

reduced substantially by ‘the ‘Dolby
process.. Functionally, it boosts signals
which fall ‘below apredetermined level
- and -~ reverses . ‘the process -during
“ playback. The boost iis about 10"dB,
determined by the specific frequency
involved, - ‘and " during - playback ~ the
decrease is" the same amount. Because

the boost lifted the weak signals above

noise,’ - the
|mproved

the constant:level
signal-to-noise . ratio is
“dramatically.

Tapes made with the Dolby system'

¢an be played on an ordinary machine,

but you'll ‘havé to ‘turn down the

- treble to make them sound right. Since
“the Dolby - system ~when  built in,

Cincreases ‘the total “cost by ‘about $50 .

"10-$75, you: will “have : to - decide
whether . the

worthwhile to you.-

“IMPROVING THE MONO UNIT

Portable mono cassette machines are

~limited -in-quality “primarily - by :the .~
o small - internal speaker -and ‘housing.

Surprisingly, their solid-state circuitry

. can provide -much superior sound. If

“oyou use a'good tape you can improve
“'the quality a little on the portables.
“When, -however,  you -use’ the mono
machine in-a fixed location, you can
gey much - higher qualrty by 1using an
external speaker. G

-1f you have a“fairly good speaker on

“hand (8" .'or {arger) you -can -attach a’

plug to the terminals and plug it into
the recorder’s phone otitput jack. Most
of : the “portable machines omit ‘the

series ‘resistor  for . phones, “used in"-

higher - audio-power ~units. “So: they
“deliver full “volume to an" external

speaker.: While you ‘won't get -much-
you -will - get “better -
‘fow-frequency response and a definite:
improvement in output sound quality. ’

louder -results,

~Keep . .your ~machine -~ in - good
operation by regularly -cleaning the
heads. “Many cleaner fluids ‘are now
- available ‘at your -hi-fi centre, as are
. ‘special ‘cassettes of head-cleaner tapes.
In -particular keep the capstan roller
clean and the bearing oiled at all times;
~“This ‘moving: part ‘must grip the tape

'__trghtly and ‘move it along wrthoutr

“slipping or binding.-
When tapes are not in use keep them
in “their  container with the flanges

holding the tape rollers. These flanges -
'keep ‘the tape from unwinding and °
possibility ~.of - tape

-~ reduce . the
‘wrap-around -at thé capstan post and

-roller.-1tis ‘a good 'idea ‘to ‘check the ~

“irecassette to make sure the tape is not
ﬁack : ‘

e

increased -quality . is-

~capstan .post. - The"

TAPE REPAIRS AND SPLICING

- The lower-priced cassette tapes have
the ~cassette - cases . press-mouided
together. These cases sometimes ‘warp
and prevent ‘free: movement” of tape
inside the cassette. When tape binds: it
may wrap around the pinch roller or
higher-priced
cassettes are put together with screws
and provide much better alignment.”

If - you . suspect - trouble in - tape
movement, try ‘the cassette on fast
forward ‘and’ reverse.  There should be
no slow up ‘of tape speed on forward

or rewind. Somietimes a drop of oil at”
+ the hubs mdy help,as shownin Fig. 2.

Be - careful i not - to - over-oil ““here,
however, or.the oil will run rnto the

- tape wmdlngs

If trouble: persists, repairs can‘be
attempted, particularly .if the cassette

_isheld togéether -with screws.: After

removing ‘the 'screws; 'pry  the  two

halves of the cassette apart carefully"

while resting the unit on a table top.
The tape is hot in reels, but is wound

around two" hubs. - The sides of the .

cassette housing hold the ‘tape in'spool
fashion. §
With the tOp off mspect the msrde

and note whether the tape has shpped A
. off a post or is being pinched by

glides.. A small
and small

‘uneven - plastic
pen- knrfe blade an awl

tweezers are

~uelectricity -

F IG 3 T0 TRANSFER TAPE from /ammea’ cassette to'new cassette, start by pullrng out 1‘ o
) tape leader end See text for full descr/pt/on ;

,handy i fof i

m‘a‘king’
correctrons , Bt
1f - glide’ posts or’ other mte“rnal' .

" sections are broken or warped andare’

beyond repair, you ¢an'still salvage the
tape if you want to save some’valuable
programme smaterial - -or - recordings

you've made. This is done by using an g
: mexpensnve blank tape cassette.

“As shown in Fig. 3, the tape is pulled

out from the center holé and cut for -
-~ “splicing. One end of the tape from the -
-~ damaged reel is spliced to one end of .

“the new cassette, ‘and the hub turned
with “a sharp-pointed tool, suchas an

awl, to-wind the salvaged ‘tape ‘onto -

~the new cassette. When all the tape has
been ‘wound up, :cut ‘the end of the

salvaged tape loose and splice it to the

other end extendmg from the new
cassette. .

The work is delicate and’ greater care
has to be taken than for %" open-reel

tape. Commercially"availab|e splicers B

are - recommended,” since  static
interferes ‘with precise
handling - of - the narrow and | thrn

~ cassette tape. : 2
“Press-moulded cassettes are vrrtually i

impossible to open without damaging

still ‘be pulled out, the-best procedure

is to rewind the tape on new cassette =

instead of trying to make repairs:
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the-casing. If the tape binds, but can "

%



EE——

b * of

T
!
“ e ’j

T v——
oy,

o slmply
o oﬁers you
sound
ductmn

fmmthe
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: No more and no less Just an

. @ccurate encore performance.

Of course TANDBERG quality means -

greater long term reliability, more
long term performance and greater

long term satisfaction; these attributes -
go hand in hand with the TANDBERG"

name. :
You may choose a TANDBERG
stereo deck or a TANDBERG self
contdined stereo system. The Model
3000X stereo tape deck is worthy of .
the finest stereo amplifiers and the

‘most sophisticated speaker systems; .

the all new Model 4000X stereo
sound centre incorporates twin 10
watts R.M.S. stereo amplifiers, built-in

~ wide range speakers and an input

sensitivity of 1.5 mV. for magnetic
cartridges as well as a host of other
highly desirable and effective
features. This versatile recorder can
be the “‘heart” of your new stereo
system!

Both TANDBERG models employ
the proven TANDBERG Crossfield
Head which, in lay terms, provides

‘your own TANDBERG . . .

wider frequency response, a far
better signal-to-noise specification
and more natural sound reproduction.

See and hear both TANDBERG
models at all franchised Simon Gray
dealetrs. Listen and compare.
TANDBERG superiority is clearly
evident when you heara -
demonstration, when you instait

and years
later, after hundreds of hours of
musical pleasure.

Move'up to TANDBERG!

Teiox — 31004, K
Simon Gray Pty. Ltd.,

28 Elizabeth Street,

Melbourne 3000.

Please send me full technical inform-
ation about the TANDBERG 3000X/4000X
{strike out model not required) and the
name of my :nearest Simon Gray fran-
chised dealer.

i \
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-—--------------_—--.I

ETTB ST

l"""""""“ﬂ

PUN

-

{TANDBERG MODEL 3000X.

AI‘DBERG MODEI. SOMX

o Three 8| eds — m. 3% and 1% )
: ponsa at Vz Ips ..._4, 0,000 H

- meters 6 Jnput s pickups, micro-
4 phones ® Wow and flatter: 0.07% - tiid heads @ Sound
-on:Sound & All solld state e All desirabie controls

1.t0 noise —60

@
-s

Austrahan ‘National Dlstnbutors. i

. Stuem Gray

,Head Office: 28 Elizabeth St.,

erra Office: 25 Molonplo:Mall, Fy:
 Adelaide Office: 301 Sonth Terrace felaide, S.A. Tel. 23 6219

@ Frequency Foge T

,L@@qy.E@@fL :

Mel houme, vic. Tel. 63 8101 * Telex: !
. Sydney Dffice: 53 VIctuﬂa Ave Lhatswiod, NSW. Tel. 404522°
: B’LAGT Tel. 95 6526

Jon ‘Sound

TANDBERG MODEL' 4000X. &

» Thre peéds
ponse af 7V

- B, Twan metel’s

;,phonea & Wmﬁnd !t'utterﬁo .07% & 4 gound heads ® Sound

sair

lmsmr. nmmmmvss‘

NI Pﬁtzner's Musnc House, Smith St ,,Damin Tel
- Qland: SydneyG Hughes, 154.15 SA’ft t St., New Farrln anbane 58 1422

* Tas: K. W. McCulloch PYy. Ltd, 57 Gorge Street, Laun&eszon Tel. 25322
‘ ;WA Atho! M. Hill Pty Ltd. 613615

. TANDBERG MODEL 4000X.
Complete stereo system.
7V, 8% and 1% |.ps: ® Frequency res-
=240 ,000 Mz ® Signal to.noise —60
“Inpuls-for tuners, pickups, micro-

stéte e Twin 10 wattsR M s amplifiers

801

Weﬂington Street
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ero voltage swiiching is amethod
,Zof varying the power applied to a
load by switching line voltage on
-and - off only:at the zero crossing

-points of the sinusoidal waveform.
The technique virtually eliminates

the problems of rfi- associated “with -

phase control of large resistive loads.

The difference ibetween phase
control and zero voltage switching is
illustrated in Fig. 27, where the upper
waveform shows phase control, whilst
the 'lower waveform - shows zero
voltage switching. - ’

Zero voltage switching can only be
‘used for : applications in ‘which the
controlled load is capable of averaging
“bursts “of complete half-cycles. Thus
the response time of the load must be
‘long compared with the period of the
switching cycle, for it is quite possible
that at fow power settings, short bursts
‘of say, twenty to thirty half-cycles
may be applied at ten second intervals.
Thus the method is ‘acceptable for the
control of Joads such ‘as heating

_elements, but out of Ihe question for
light dimming.

W B K b
5] ‘
g \]
: X E Phase control
Ie) time =3 g

>
O .

: f\ N
o]
-2

U U Zero voltage

;sw:tchmg :

Fig. 27 - R
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“only, - but
. :commercial
‘heating “gélements can be desngned to’

‘pedestal (Fig.29).
applied t6 the gate of SCR1. The~

PART 3
- Zero-voltage
switching

- Our final article in this three part
*_series explains how Triacs are
‘used in zero-voltage switching

circuits —and intludes circuits for

“the conitrol of large heating loads.

“AR1 0.22uf
; 800V
6.8k c1
2W ;
' 220 ohm
240 V
50Hz
21,
56V
Zener 4.7k
100 ohm at
sensing .

temperature

Fig. 28. Simple half-
wave zero-voltage
‘iswitching circuit,
imaximum ioad is
iletérmined by choice
0f SCR2.

SCR2
220D

©2Fig 29. Basic waveform
associated with circuit

A “very simple yet -effective ‘zero
voltage switching is shown in Fig.28.
This circuit provides half-wave control
s “very .satisfactory . for

applications “where - the

suit.

The ‘cifcuit ‘is-extremely stable ‘and
unaffected by quite large variations in
{ine voltage and ambient temperature.

‘The response ‘time depends upon the

characteristics ‘of the thermistor which
is used  times of one 'to'two seconds
are typical. ‘The sensing differential is
around *%OF at . normal ‘ambient
temperature

' The Zener diode Z1 forms a voltage
pedestal = of 5.6 -volts  nominal
amplitude “by clipping ‘the incoming

‘positive half-cycle of mains voltage.
This pedestal is differentiated by R2,
~ C2 and associatéd resistors to form a
- pedestal of reduced amplitude with a

pulse superlmposed on top of the
This waveform is

o A

‘ " of Fig 28.
Flo 28 PULSE
| PEDESTAL l“’
'HALF-WAVE CONTROL ~ Gl T

_;_T_ - -’-;---'i’.‘___- _-

Fig.29

“¢apacitor C1, which"is:.connected in
parallel with® R1, provides a leading
phase shift to the pedestal so that
SCR1 is triggered into conduction by
the peak of the positive decaying pulse
which is superimposed on the pedestal.
1t does this at the beginning of the
positive going half-cytle of line voltage
appearing at the anodes of both SCRs.
"The * thermistor  controls _the
amplitude of the pedestal and thus
provides a semi-proportional control
with'a small temperature differential.
“The lock :n".configuration of SCR1
and SCR2 reduces the effects of
ambient temperature ‘variations. The
cost . of this . circuit .'is very low
compared to a phase control circuit of

-.the same power handling capacity as

no rfi components are required.
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 PRACTICAL
GUIDE
TO TRIACS

‘ : Ij
T k> >33k
240V
50Hz - ‘175k
: 50k [T
temp.
st -BC108
A7k 820 T
ohm 680 _
ohm
IN914
- ;
O —
Chn T — glass bead r
B - type tharmistor. " to slave
WER IS o7 100k at sense L5 drive circuit -
~ o ' Fig.31.

temperature.

TRIAC
No. 3

100 Ohm - £io 37, Stave triggering
ieircuit - see text.,

FULL WAVE CONTROL

-The -circuit shown . in Frg‘30 will
provude full-wave - control ~of heating
loads of ‘almost any size. The triggering
¢ircuit -will ‘drive - Triacs of “any size

from -1 'amp up to 125 amps. in-

addition -~ almost -~ any" ‘number . of

~-additional Triacs can be slave driven
<y the main triggering circuit. {The
‘slave triggering circuit is shown m Fig.

3.
The differential o*t thls circuit’ is

approximately 1/60C. Thrs crrcurt
~-has a-semi-proportional actron and is -

suitable for apphcatlons where |arger
amounts of power have “to be

" -controllr 1-accurately and at low cost.

VIVVNT’EGEATE‘D cmc‘Ulfrt:‘.‘D:NTROL .

A number of * companies = have
produced - integrated-. cifcuits
specifically for zero voltage switching

‘applications.  These 1Cs permit. circuit
and operational - techniques ~which

would ‘otherwise require an unrealistic

“quantity ‘of discrete components.

- The two zero voltage switching ICs
most readily available in Australia are

-the' PA 424 from :Australian General .

Electric, and the u742 TRIGAC unit

_from Fairchild Semiconductor.
Although outward!y similar, the:two -
ICs ‘are not interchangable - however

fo somedimited extent th‘err functrons
are the same.:. = =

~When~used with- on|y a few: passrve
componénts plusa thermistor, the

, 1Cs, {a), develop their own dc power
‘supply; (b}, differentially deétect sensor
unbalance, = (¢}, detect zero .voltage
‘crossingt point vand -{d); produce'the

required Triac triggering pulse. .= =
A simplified version of the PA 424
device is shown in Fig.32.-The input

-section s -a  differential " amplifier
consisting of transistor Q1 and Q2. A -
“balanced -pair of tesistors 'R1 and R2
~form’ the internal ‘arm of a resrstance

bridge. :

~+The external - arm of thrs brrdge

consists of “.the’ temperature sensing

sthermistor: and the ’set temperature

potentrometer

- BASIC CONNECTIONS Q
" When the PA 424 is used in the basic

Triac triggering ‘Gonnection shown in

.. Fig. 33, .the - external = resistor Rs
provides power to-drive the circuitand
also supplies ljne vo!tage ZEro ¢rossing ...

mformatron

k - Fig. 30, Thrs circuit can control /oads of asize derermmed only by the rating of the Tnac The slave et
crrcurt shown in Frg 31. Can be drrven by the output of this circuit if requrred : .

- During the r\e'get‘ive Lhelf-cyde,‘?d'io&e“\ :
D1 (Fig.-32) conducts; ‘and external -

capacitor Cs is charged. This capacitor -~~~

“provides ~power to .drive the circuit

during the réemainder of the cycle. « |

- As the line voltage goes through zero; S
the current - through Rs:also' goes . =

through -zero, and .if required ‘by thé

.sensing - ‘circuit -the = zero .crossing .
detector ‘puts -out.a triggering pulse.
- This pulse has sufficient-energy to fire -
“ practically any suitable Triac.. -

In -essence the Triac is triggered When

“the resistance of the sensing element
- Ra falls below the resistance of the ‘set
“temperature’ potentiometer Rb. For -
optimum -sensitivity the resistance -of .

the sensing element should be around

Bk at ‘set’ temperature.

The circuit’s operation is not hmlted

_'_to temperature control = the input
sensor . could equally wéll -be - a
-photo-diode,

pressure - transducer,
strain -gauge, - or any other type of

“sensing element that has .aresistive -
soutput in . the requrred range {600 :

ohms to 50k).

 FAILSAFE OPERATION o
Both the PA 424 and the TRIGAC
1Cs ~can ‘be -used “in "sophisticated "

‘applications. ‘One example of this s
fail-safe’ operation of heating loads.

2In many control systems the failure -
{short or ‘open circuit) of a thermistor ..~
or resistance thermometer can cause a =

dangerous condition. “For. instance &

heating control with a normal negative

temperature - coefficient . thermistor
‘would interpret shorted " thermistor

leads as a very high sensed temperature »
and would react by cutting -off the

power,




However if the thermistor were to go
open - circuit (and - - this is “not
uncommon) the control system would
see this as a low temperature and full
power would ‘be applied continuously
to the load. 1n this case an ‘open
circuit’ thermistor détector is required
to protect’ the syétem against -~ this
:condition.

A circuit which W|II achieve this is
shown in Figi34. It is also possible to
‘protect circuits against ‘short circuit’
failure - of ‘posutiVe temperature
. coefficient thermistors.

. Zero voltage 'switching can be used in
.conjunction with proportional control
“circuits for both single and three phase
- loads. However the circuitry required
is fairly compléex and outside the scope
of an article of this type. Full details
of such circuits can be obtained from
both General Electriciand Fairchild.

TRIACS — FAULT FINDING
As far as the practical electrician is
concerned, Triacs are relatively simple

minded devices. They either work or -

“they don’t — there is rarely a half-way
stage.

By far the gréatest cause of failure is
overloading. It |cannot be stressed too
strongly - that ", a Triac, " like -most
“semi-conductor devicés, is destroyed
mstantaneously by ‘& “short Cerunt
‘placed across its output.

An “almost infallible indication of an

. overloaded Tridgc is that gate control
‘will have been |lost, and the Triac is
“on’ all the time. Cigcking this is quite
simple, -just iunsolder -any lead
connected to the Triac's ‘gate, and, if
~the Triac is still switched ‘on’ then the
unit has lost gate control.

Before " replacing - the Triac,. check
with an ohmeter to make sure that the
load . is ‘not shorted .out. When the

““gircuit is again jn operation, monitor
the ‘line current for .a time to check
that it is within :the Triac’s designed
rating. In particular remember that
large incandescent globes have a very

heavy inrush currént tand this may

exceed the Triac’s short term overload
tapability. (This is generally five to ten
times full rated load for one half-cycle
of the input wavédform). '

The other extreme of failure is when
~ .a Triac circuit will not trigger at all.
This -is - generally - .a “failure of the
triggering circuit rather than the Triac.

The first obvious check :is to establish
that -there is in ‘fact jmains voltage

across the Triac. Assuming \..at voltage

is ‘there, a veryisimplé check is to
connect a resistor {150 ohms to 1k)
“between the case and the gate. This
should . trigger the Triac  into full
conduction. ; ‘

if the Triac | is tf"iggered into
_conduction, then, .the fault liés in the
triggering circuits; if the Triac does not
trigger, then the Triac is faulty.

Finally, don’t 'test Triacs with -a
Megger. R B e

; R1
5 -8k
LS zero
inhibit crossing
1«0 detector
‘ 11
0 ! 8k
2 D1

o . : " Fig. 32. Simplitied
R T ER P “$chematic of PA 424
i w : . integrated circuit.

“'Fig. 33. Basic temperature
control circuit uses PA 424.
i note Triac connections.

« Fig. 34.°This circuit using

a Fairchild TRIGAC IC

= senses and protects heating

= loads against open c/rcuit
‘thermistors.

>0

22k, W

sensor

LOAD

set.
pot

10k

50Hz 2{)
b {+)
fy’A742

TRIGAC

10k




This simple indicator tells
- when your hi-fi stylus
" .needs replacing. :

" EM404
100k ’/zW 0+

to turntable .
motor (240 V, ac) -

100K, %W

150k, W

~ Elapsed Time

CE Fow Iérié*has" ybur present hi—'fyiv
*. stylus been iin use? One hundred

hours, five hundréd hours, or one
thousand hours?"
1s"it still the 'same shape’as when it
‘was installed? Or is it worn out?
Audio experts ‘say -that a stylus
should ‘be “changed . every - 250-750

- hours of iplaying time, although we
“suspect that - most ~are - physically

damaged ilong before they are worn
out..And. many are replaced before it
is necessary

g Dotentlometer

BZYSS/CTVE |

- Fig. 1. Circuit diagram. . -

2807
'HOURS

Indicator scale -

,:'Fig. 2
. Component .
. wiring diagram.

100k, W

to turntab1e
, motor (240 Vac)

,54">”j‘ -

EM2104

electrolyte

‘~cathode

insulated
bayonet
“socket :.

BZY88/C7V5

~“Components * Division - -of :
{The “unit should = not be.
confused with their ‘E’ Cell described |

““The type . OFA-1
indicator is the same size and shape'as -
~-an ordinary torch bulb, but:it is filled:
~with 'a liguid which changes colour -
after a preset time, determined by the'
““amount of current passed through it.’ -
The electrolyte is normally yellow but
‘turns green at the end - of the
predetermined time. The process is not ™

Cprovide .
‘calibration.
" Consult your

ThlS snmple project provndes a wsual O
indication ‘that a preset total of stylus
- playing hours has been reached. =
The circuit ‘described in this project™
can also ‘be used to-indicate when a = '
-preset - number of hours  has been
reached in many similar applications. -,
- The basis of the project is the
electrolytic elapsed time indicator just -
“.Professional |
Plessey

released < by .  the
Ducon.

élsewhere in this issue)) - °

reversible -and a new indicator must be

.used each time, however the OFA-1 . .
unit is suffncnently inexpensive for this

to be a practlcal proposmon

HOWIT WDRKS -

+The circuit’ of the elapsed : tnme
-indicator is shown in Fig.1. The unitis
connected directly across the turntable
-.motor to “ensure -that-the . necessary

240 volt ac power will only be applied

to ‘the unit ‘whilst the turntable isin

use..

" With the exception of the OFA-‘I Al

“components may be mounted on an
eight-lug tag strip Which is soldered to
‘the’ potentiometer  terminals. The

complete assembly - should ‘then be

‘mounted underneath the turntable in .
‘an -out-of-the-way - position.  The
‘potentiometer’ - only | ‘needs initial

setting, and can then be forgotten.

A’ pictorial - wiring diagram -of ‘the
- :complete assembly is shown in Fig.2. .

- The - OFA-1 indicator ‘should be .
~‘mounted in ‘a-position in which it iis
easily visible,--and in such a fashion
».+that - neither . -of =~ the -two - internal

electrodes are exposed to the bubble.

. ~Ensure that the bulb holder used for
~~the -OFA-1 is insulated for 240 volt
operation.

- /" Using the resistor values given in’ the S
«..“parts list the ‘unit can be set for a
minimum “time “of - 250 "hours and a

maximum time of 1000 hours. The

elapsed  time

scale reproduced on this page will

suffnclentlv , accUrate
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: suppher “or - the
“manufacturer of the stylus'to establish .
- replacement ‘periods. {If unsuccessful, -

.~350 hours .is :a good average figure).
.~Set the potentiometer accordingly and -
keep -an ‘eye on ‘the little  yellow
indicator. Green means go — and geta
. kknew stylusl :

g



Introducing the
most effective compact
speaker system ever . ..

~ There’s no doubt —— with three scientifically

matched speakers the new Wharfedale Triton
outclasses most other speakers twice the size
and many twice the price. In the Triton an
8” bass unit is complemented by a 5” mid-
-range speaker and a 1” tweeter; these specially

designied and matched speakers offer restraint-

Jree bass response, smooth mzddle frequenczes
with ‘outstanding “presence” and high fre-
quency performance which adds the final touch

t0-a-very satisfying compact speaker system, ..

Examine the specifications of the Wharfedale

Triton closely. See how much more the

Triton offers in terms of musical promise.
Then pay a visit to your nearest Simon Gray
dealer and listen. You’ll be agreeably sur-

———— e e
Sunon Gra! thy Ltd. i
28 Elizabeth Street, Melhourne, 3000

| Please sendme all the facts about the
Wharfedale Triton. . . and the name

| of my nearest Simon Gray dealer. {

5 AR P OSTCODE.._. o

l’-n——‘-———-———-m

prised; hxrthermore, as you listen, you will
become more and more aware of Triron's
fatigue free sound. This is quality you can
listen to hour aftet hour — quality that’s

- almost impossible to find in compact speaker

systems. Wharfedale .: ... truly sound for all
seasons! .

SPECIICATIONS: Size: 21" x93 x 9".
Frequency response: 55-20,000 Hz.
Speaker complement: 8” bass unit, 5"

mid-rangéreproducer,1”’tweecter. Cross-

over: 7 clements, 3 way. Impedance: 4-8
ohms. Power handling capacity — 18
watts R.M.S. Finishes: Oiled teak or
polished “walnut. Recommended list
price: 5159, -

INTERSTMF REPRESENTATIVES
NT PhtznersMusuc House, Smith Street, Darwin. Tel. 3801

Australian Natiohal Distributors:

b Stmen @rayPlyLed,

Head Office: 28 Elizabeth St., Melbnurne vic. Tel
Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 404522*
-Canberra Office: 25 Molonglo Mall Fyshwmk A.C.T. Tel. 956526
Adelaide Office: 301 South Terrace, Adelaide S.A. Tel. 23 6219

o

38101 * Telex: 31904

Q'land: SydneyG Hughes, 154.158 Arthur St., New Farm, Brisbane, 58 1422
Tas.: K. W.-McCulloch Pty. Ltd, 57 George Street; Launceston. Tel. 2 5322
WA Athol M. HIH Pty. Ltd., &1

§15 Wellington Street, Perth. Tel. 21 7861




“‘Fig. '1.-How the connections are made. Note that all the speakers and the amplifier are shown as seen

“from the rear. Just connect them exactly as shown in this drawing and then position the speakers as

- .shown in Fig. 2. :
" Some amplifiers may have

th‘e terminals afranged vertically bitifin dodbt‘be yuiaéd by the Loand

‘R’ markings that will appear somewhere hear the terminals. .~ = = = - S o
Terminal markings may also vary. The terminals that we have indicated as ‘+* may be marked ‘hot’

. or *high’, or fust with a red dot. Some may be unmarked but a red wire will be connected to the
_-equivalent terminal that we have marked “+’. .~ - .. oo gnion b ST o .
Again, the terminals that we have marked with & ‘~*may be labelled ‘common’, “ground’, ‘sarth’ or

“low".
56
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This project was originally published in our first issue.
The response was overwhelming — and many readers
asked if the advice could be republished in a still
simpler form. So here it is — reduced to basics.

1t least a dozen audio
Aequnpment manufacturers are
actively  promoting
four-channel versions of their products
despite the ‘almost total lack of any
‘suitable recorded material.
it seems like inventing the motor car
before the wheel. :
A very limited amount of materral is
available for demonstration purposes.
But it's too gimmicky to prove

‘anything. it reminds dne of the early-
days of stereo, only inow the trains

come at you from all four corners.
Ironically, . the = most . impressive

- foutr-channel sound that we have heard

so far is that synthesized ‘from normal

two-channel stereo recordings.

This can be-done very efficiently and
effectively by units such as the Sansui
QS1 Quadphonic Synthesizer or very
cheaply, but with considerably less
-versatility, - by . . connecting extra
speakers - differentially across . the
existing arhplifier. 4
" The effect of these 3ystems is 1o add
a ‘certain .‘depth’ to the reproduced
sound. . ‘

Of course true four-channel sound
can reproduce distinctly separated
sounds from- each’ of the four
associated speakers, but there does not
seem to be very much point in this
except for reproducing pop music and
the = music of certain . classical
composers such as Stockhausen.

RECREATING ORIGINAL
ACOUSTICS

The claim most commonly made for
true four-channel - sound is ‘that it

‘recreates the ambience or reverberant -

characteristics of the hall in which the
original sound was recorded.

This claim is absurd, ,
“There .is no way iin the world ir
‘which ~you can ' reproduce - the
. ambience of a concert hall in a
| domestic - sized - room- without - first
\removmg ‘the - ambience that you
1 already have. . '

| Lining the room ‘with acoustlc t|Ies is
ione solution, but this will make the

 room - acoustically © impossible  for
‘anythmg other than four-channel
| sound.

The only way 'to recreate the
characteristics of the Albert Hall at

i 'home is to put all four speakers

outside on the lawn.
Nevertheless what
sound (both - trué - and -
varieties) can do, is to introduce a very
pleasant :‘richness’ of sound. It also
reduces
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“four-channel
simulated -

the - effect of apparently‘

i

Fig. 2, How the speakers
are positioned.,

**lrsteniné: to the sound thrbugh a
-window . in the wall -of the recordmg v

hall.. .;

_And for hi-fi enthusiasts “this may ‘

well - be " sufficient to justify ‘the

_‘considerable expense involved.

SIMULATED FOUR-CHANNEL

SOUND o
in its simplest form, simulated

four-channel sound is surprisingly easy °

to .achieve. All that is required -is"a
couple of speakers, a few yards of wire

-and a 50 ohm potentiometer. :

The ‘two rear channel speakers and
the . potentiometer - should be

- connected as shown in Fig. 1. Use

‘figure-of-eight’ flex with one lead
colour -coded, alternatively -use two
different coloured wires.

Connect the leads marked A and B to
the -two speaker terminals on your
amplifier that are marked with a +.
The two existing front speakers remain

- donnetted in the normal manner.

Thei:choice  of speakers and
enclosures is not critical.. Expensive

~speakers produce good results but are

by .no means essential. We obtained

. surprisingly effective results from $3

‘'speakers . ‘mounted on hardboard

baffles.

if ‘speakers are obtained specifically
for this project, they should have a
frequency response that is reasonably
flat from 100 Hz to 5 kHz. Above this
the “+ response ' should - -preferably
‘decrease as there is little ambience

“sighal ‘above 4 to 5 kHz and this’
. system is prone 1o increase the Ievel of
“high‘frequency noise.

A pair of bookshelf speakers wnthout
tweeters will be very ‘effective. The

Rola type C 60 speakers are excellent -

for this purpose.

existing
_potentiometer  will. enable you to
“‘compenszte for any ’ mlsmatchmg that
: ‘may occur.

~<negligible,
“three percent.

- .Use eight ohm speakers if possible,
regardless of the .impedance of the

main speakers. The

The exird load placed on- the
amplifier by the two extra speakers is
it rarely -exceeds two or

The potentrometer may be housed in

a small case and located close to the

main amplifier controls, or housed
within one’of the*additional speaker

“enclosures. Actual sound level settings

are not very critical | and once the level

'"has been set, it is unhkely that it will

need to be altered.

 THE RESULTS

‘Place the speakers in the two rear

corners of the room: {observing the
2 relationships shown in Fig. 2) and play

a well-balanced - ‘classical record,
preferably “a symphony or concerto.
Adjust the’potentiometer so that the

- rear speakers contribute to the overall

sound but cannot be identified as

. actual sound sources from more than a

few feet away. : :
The results that you will hear largely

" depend on'the recording.

The systém is-at-its most effective
when reproducing-classical music from
well-balanced . recordings, and we
emphasise 'the well-balanced bit,. for a
number of companies produce records

_:and tapes with “grossly exaggerated

stereo spacing —:and with these and

- “reprocessed’ mono -the system has

little value:-

“M, subsequently, -'you :upgrade the
system to true four-channel sound, all
you have wasted is a 50 ohm pot! @
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- Justwhen you thoughtyou werestill. ~ 22 Watts per channelofclean RV
\ ~ . saving up for it, you find out that Monarch .  undistorted power,enough powerfor any :
-\ - Amplification can be yours fromaslittle -~ speaker system.All silicontransistor. .-~ ¥
. as$107 (orupto $100 lessthanother .. .~ circuitry means low noise. Harmonic S
- amplifiers with similar performance). - distortion of 0.8% fortransparent sound B
Even so, the savingiis just beginning-— .= ... Four slide controls for bass, treble,
g becausewhenyougetareallygreat “wy oo balance and volume. Main'and remote Sl
. amplifier at this price, you can: spend S speaker connections. Highand lowfilter.. .~
© moreon those better speakers you've had .. 'The mostflexible, comprehensive -~ . .~ .,
~ your ear on. CRR TS A amphfler on the market forthe prrce dEasp el
/ Compare one of these second : e AR ; S re L
- generation Monarchs with other, more e
__expehsive amplifiers. Checkthepower B
" frequency response and the distortion.- G
...Have alook at the features listed below s o
from slide controls and filters, tothe satm St S
- walnut veneer cabinet. - - :
How much? You ve probably saved gl
; enough already o
For your dollar the most ﬂexrble s
~ comprehensive amplifier on the market. o
e A feature-packed ampilifier of very low_ el
S costtomtroducethe begrnnerto hi=fi SRR
“performance. : e T
~© Magneticand crystal (foryourold Sl
- turntable) inputs. Tape monitor. Loudness -+~ 7/
e TR s - and high filter control. Electronicfusing | . ¢
P emereii £ ronn /... protectstransistors. 8 watts per channel

‘RMS. 3 slide controls. A “best buy” for

: The professronal amplrfnerfor f the begmner ) @
i perfectlomstswrthallmrted budget. P % f
Australran Dlstnbutors i

W C. Wedderspoon Pty. 'Ltd

: L S b
Showroom 193 Clarence Street Sydney 29 6681 CE R
s :NACT Homecrafts VIC Douglas Tradmg OLD; Tel-Air Electrdnlcs WA Leslle Leonard TAS P &M D:stnbutors - S.A Sound Spectrum"» i
~Petrie ‘St . 91 Bourke St., - 187 George Street, ;... London Court, . 87 Brisbane St., . 33 Regents Arcade . : -4
. Canberra, 2600 ; Melb 3000. BRISBANE. 4000. %1 " ‘Perth; 6000. < Launceston, 7250, Lui. Adelaide DS IR T i
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ames B. Lansing have made their

reputation by producing some of
the finest studio monitoring

““’systems yet developed.

Their audio monitors and control
monitors have been consistently tested

-and specified for critical applications
‘in sound recording studios -in every
‘part of the world,

~ We test the ‘civilian’ version
of the JBL 4310 contro!
room monitor speakers.

S

", But whilst these'monitors are quite

at -home Zin-a broadcast or sound
recording studio-they don’t look quite
right in the-averagé home. ’
Apparently after repeated requests
from professional ‘users, James B.
Lansing décided to release a consumer
version of their small control monitor
speaker enclosure styled in '@ more




" only suitable  for a

~Control
. ELECTRONICS TODAY, p. 77, June
.1971) except for the porting of the
-vented

 SCULPTURED
SOUND

attractive fashion than the riormal grey
painted  series ‘- of - control
monitors.

- The sculptured' front gr/l/e is easily’ removab/e
! to prowde access to presence and ‘brilliance” controls.

room

What - they - did - was .to put a.

,"scuiptured'f grooved - plastic - foam™
front, :(in-a “wooden ‘frame,) on the -
- face ~of the ‘enclosure "and “provided
- .three  colours of blue, orange ‘and
“brown _from ‘which . the"

intending
purchaser could choose.
=.Like some of the other speakers that

James B. ‘Lansing manufacture, ‘it .is ’

‘apparent " that the - ‘colours ,
selected in ‘the interests of producing a
striking -~ appearance - rather . than

matching’.any -existing decor. In our
opinion the sculptured foam fronts are

‘‘way-out”’ environment and may not

“-be -as” suitable -for 'a conservative

_‘environment as are the oiled walnut

. versions of the control room monitor.
'whlch have now become avallable

" VENTED PORT DESIGN

The L100 Century enclosure is
almost identical ‘to the type 4310
‘Room . monitor . {tested =

~enclosure, - ‘the mounting
positions - of ‘the speakers’ and “the

controlling -the ‘output level of ‘the
mid-range '~ ‘and - “high ' frequency
speakers. Whilst the 4310 uses an 8"
long by 3" diameter ‘vented port, the

" .L100 Century uses a 1" long by 2"
- diameter port in the front face of the
..~enclosure. . This change does not seem =

to “have resulted in any significant. -

“viere

difference” in  the
‘fesponse befween the two  speaker

‘net backlng,

systems.

" We tested the L‘IOO Speaker wnth and
_without ‘the sculptured ~front - face
“treatment “and found no ‘discernible
~difference in either the rated power or
the frequency ‘resporise even though
we had expected ‘to find at least a,

small difference in the high frequency
efficiency.: The “amount of open area
of the foam, together with 'its woven
does not appear -to

“.‘provide any restriction to the radratron

“modern” “to -

:-mounting of the attenuators used for

B of the sound energy. : ‘
"“The speakers used in the enclosure
are a '12'" Jow frequency radiator with

a 3" dianieter “edge wound copper
ribbon’ voice coil and -a' 27Hz free air

_resonance, ia 4" mid-range speaker

,MEASURED PERFORMANCE OF JBL L100 CENTURY
- SPEAKER SYSTEM S/N 11114 :

'~ 30Hz to 15kHz £10dB
{see level recording)

Frequency Response:

Power Rating:
50Hz to 1kHz " -
~TkHz to 15kHz *
Sensmvuty

o Electncal Connectuons
~Dimensions: i
“Weight:

Finish:

Price:

“unusual .and - the

~.-treated " “with a
- effectively ‘stiffens the diaphragm and .
cone - breakup. The ' edge -
low ‘frequency - -
viscous:
dampening - edge suspension . which =

~ fatilitates a large dynamic motion with
“a minimum of nondinear resistance, . -
- All .of the speakers including the low -

‘reduces

I;ow’j frequency

- professional -
standard of ‘the control momtor on

-50 Watts average powet
>10 Watts average power -
“+ 1 watt power produces 100 5 dBs at
-+/60cm on axis : -
‘2 spring loaded terminals on rear
24" x 14" x 13" deep . '
- 44 Jbs. L :
'Olled walnut veneer wrth removable ‘
: sculptured foam plastic face :
$474 each.

- :with a 7/8ths of an inch diameter edge
~“wound copper ribbon voice coil and a -
“-one -and three-quarter inch diameterj :
 tweeter. o

“The’ 12" speaker

40Hz to '1500Hz, the 4 mid-range

_speaker provides a somewhat less

smooth performance from 1500Hz to

7kHz whilst the tweeter ‘provides a
“smooth response again from 7kHz t6

13kHz.
The appearance of these speakers is

radiator in particular has its cone face
material - ‘which

treatment of the’

radiator - consists =~ of a-

frequency - radiator, - “have ' . been

~mounted on the outside front face of .- -
the -enclosure which is-a 1" thick
~impregnated = particle
. cabinet,-which is lined internally with
a1 fibreglass blanket, is solid and

particularly ~heavy. = The finish is
and right up to  the

whrch it is’based.

“The .attenuators for the mld-range
.and - tweeter ‘speakers ~ are ;
behind - the easily ~removable front | -

panel. . “These attenuators ‘- provide = '~
settings of 0, 3, —6 and -—-9st (.
'HOW THEY PERFORM

Our first tests on this speaker were to
measure its frequericy response under
anechoic " “conditions. - The

The main

ELECTRONICS TODAY — AUGUST 1971

| ‘ provndes f,an*
-exceptionally smooth output ‘from

low . frequency = -

located :

‘results
. showed that this speaker is equally as
good as the JBL 4310 control room

- monitors.. differerice "

ey

s T

-8,

board, The |
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between the L100 Century and the attributed to the amount of design favours certdin  instruments

work . which - went - into - -the

in that

. récords and a number of test tapes and

4310 is that the Century shows a
slightly ~accentuated presénce in-the

developmient of the onglnal control

record and certainly the voice.
‘We-listened to a-fhumber of other

region between 3kHz and 6kHz which monitor.: o reconl'(ds and ~were impressed. These
we  found subjectively pleasant, speaker systems .afe ‘smooth and
particularly “on “modern ‘miusic. We _The low frequency performance of provide tremendous’ presence. The

listened to .many ~of our favourite

" found that the speakers seemed to

have no -vices even at power levels

above 50W (average power rating).
The low frequency radiator appears

“continuous
frequencies

to

have no-difficulty ‘in handling 50W
sine  wave - power . at
between .~ 50Hz and

1000Hz and stroboscopic examination
showed virtually -no :signs -of cone
.breakup. The distortion characteristics
.ate’ very low and this can possibly be

5

HI-FI FURNITURE

Modular ‘wall .units are an excellent
way to house hi-fi equipment. But
they tend to be expensive. -~ . -

Now a new range of Dutch-built wall
units are available .in 'do- |t-yourself'
component form.

these ‘speakers is good and clear but
they are in no way comparable ‘with
JBL “systems such as- the Sovereign
SBR system which we have previously
tested (see ELECTRONICS TODAY

-April 1971). However, we tried some
of the same records which we used
during the tests of the JBL Sovereigns
-and they -still sound good, particularly
“the .”’Bridge -over -Troubled Waters"’
{Simon . & Garfunkel CBS SBP
233794). 1t was apparent that the lift
in the mid-range response selectively

Ay

Sixteen basic units are avaulable, all

finished in Siameseé teak veneer and

sanded ready for polishing. With them

one can assemblé a practically unlimited
number of combinations, from simple

equipment cabinets to a complete wall

unit, . ]

The only tools requured for assembly -

are a hammer and a screwdriver. The
importers ‘claim that no experuence in
woodwork is required.

Full details of the complete Slmpla-
Lux range can be obtained from Gwen
Tinney, P.O. Box 9, Roselands, NSW.
Tel. 7695062,

ELECTRONICS TODAY — AUGUST 1971

-something

-coloration of the presence whilst not

in agreementiwith the manufacturer’s
data- was not displeasing particularly
with “modern music. - With classical
music the effect was not as pleasant
but ‘could not be clasked as bemg

-~ unpleasant. T

Like the other speakers in the JBL
range these speakérs are expensive but
we consider :that for the audiophile
who wants something different, or
bétter, these are worth
fooking at and listening to. e
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What Hl-Fl
ment
IdN

‘ iSTORTION, i its broadest
eaning, refers to anything that

Eq

uip
Shou

hi-fi. equipment should 'not ‘do.
Thus, a major measure of how high the

“hi’” really is-would be how little it

distorts. “Which ‘brings .us “to‘ some
interesting numbers and their meaning.
~Just ~how much  distortion .is too
“much? Can the numbers tell us at what
level each important kind of distortion
~will cause a noticeable deterloratlon m
the quahty of the sound7 ’

'WAVEFORM DISTOHTION o

HARMONIC AND Im

Present ‘to some degree in every
souind-reproducing  unit .and system,
waveform distortion {in -either of its
forms — harmonic or intermodulation)
reflects a lack of proportionality

" ‘between input and output. This is to

say, the output should differ from the
[input only in size, as the enhlargement

“of a photograph differs -from the

original. The distortion ‘adds spurious

.= tones that were not in the original, and
~'when “they :are strong enough ‘they.
-“interfere - with ‘the -sound. The aural

result - of waveform - distortion ' can
range from a slight loss of definition-or
“clarity ‘to .an .intolerable scratchiness
"and muddiness. The measurement -of
~ waveform :distortion is “the ratio of
_’spurious ~tones in ‘the ‘output:to the
total output. For instance, five percent

“waveform ~distortion means that five -

percent of the sound you hear is false
‘sound. :

-Of the two kmds of waveform

distortion,  ’harmonic” “refers to "a
series” of .s’pUriOus tones added to a

single ‘note -in the ~programme.” 1t
consusts of false tones at twice, three -

times, . etc. . the
“*'Intermodulation’’
tones that result from the interaction
"ot ‘beating ‘'of two original ‘tones that
occur simultaneously. Intermodulation

original .- : tone.

P

TN

,f?;,
It

“sound. 1t

refers to spurious

Do

_(a'bbreviétediIM) héé been cbnsidered
.. the - -more - objectionable - because -its
‘spurious 'tones ‘are  not harmomcally

related to the genuine tones.:
Some " of “ithe - classic mvestlgatmns

into _how miuch waveform distortion

can be heard were made by Braunmuhl

“and ‘Weber in” Germany, by Olsonin

this country and by Moir in England.’

-~ These - scientists :conducted tests -in

which _listeners ‘compared .distorted

- with lessidistorted sound. The results -

show a'rule of thumb for’ something
between 0 5 percent ‘and one percent

_“as ‘the’ ‘borderling between ‘inaudible
“and ‘audible distortion ‘in" the 'middles
-and highs. ‘However, in" the low bass
the distortion rose to 20 or 25 percent’
~before it" was' detectable  ‘by - most

listeners. - The latter data, incidentally,

" could expiam why many loudspeakers
. that distort in the bass stull can sound

quite good ;

Rule of thumb is very |mportant here
because in specific cases audibility will
vary over a wide range, depending on
whether " it" s
intermodulation distortion,  on which

“of the: series of ‘spurious’ tones - is
«.emphasized, -and also on the listener’s

-experience . in" hearing: “high-quality

character f\;ofithe music. In any event,

the * amount of distortion “-usually -
- depends -on volume, .going up rapidly
as you get near the full capacity of =~
"~ your - system. Thus,
usually =be’ most évident in heavy .
bursts- of . music; the full-orchestra

- distortion - will

sforzando’is one of the best tests of a
system’s distortion level.

For thisireason distortion specskmust '

always refer to a power level to have
real -meaning. If, for .instance, the

.-specification -says ''0.5% distortion”

without saying “’at 40 watts output’
or the eqlivalent, you have no idea
what the distortion level really is..

harmonic - or

‘also . depends - on . the

“fistener

By ROBINS. LANIER
e 5
. A primer on sonic nastiness,

wnth some guudelmes for
the serious hstener :

Two factors need some elaboration =

to help .us understand ‘the notion of

‘inaudible ~waveform - distortion. The -

lower " figures {under ‘one percent) -at

“which distortion was heard camein - ' .
- the more recent experinients; in these
sessions

whatever .distortion ' was
present c¢ame from “the equipment on

‘which the music was'played, and was -~ -
considerably ‘lower “than inthe earlier =
‘experiments ‘which ‘perforce ‘used less -
‘sophisticated playback equipment. Of - -

course, " some - minute amount of

distortion ‘can - be ‘assumed " to “be . :

present in the ‘programme ‘material in

any - experiment,  so “that “what “the

experiments -actually tested was how

g
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much distortion made a perceptible © =~

‘change in ‘music when added to some
low amount  of - distortion “‘already -

there. Thus; it “appears ‘that “as” the
background, - or residual, . distortion

- goes down; our ability to hear added :

distortion gets sharper.

The second factor is the effect of our
‘- experience in hearing bettér-and better -
_reproduction. The most startling and -
-amusing evidence for this "learning
-~ factor'’ " is -the
livevs: wrecorded demonstrations, going
“Fight - back " to the ‘days of Edison's

“success of

early cylinder machines. At ‘every
period of ‘phonograph’ history - there
have been many listeners who swore

~“they could hear no difference between
. . the live and the recorded performance.
.. The - first -electrical - phonograph, the
. ‘Brunswick Panatrope, competed in the
.~ 1920's with a symphony orchestra on
vaudeville stages around the country, -
~and delighted the music critics. Any -
would * find - the
' jPanatrope’Outrageouslylow-fi. ' e

today -

We ‘must put these facts together

- with another one to get a good picture i
~of the waveform distortion picture -
~today. .

In“current ‘systems,-only ‘the

best amplifiers are consisténtly within"

- PR RN
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‘best ~phone  pickups,:

AUDIO DEVICE

- OR SYSTEM

1A' HARMONIC DISTORTION

How closely doés the odtp'ilt resemble the kinpUt? e
Waveform patterns are used in analyzing audio re- .,
sponse With no d/stort/on output looks l/ke mput

the apparent limits for freedom from

such " distortion; .'with . full-output
distortion - figures' well ‘under ' one
percent. On the other hand, even the
tape players,

loudspeakers, : records, - .and  tapes

typically -carry waveform  distortion

ranging through one percent and more.
-And yet to our ears the very best
systems sound extraordinarily ‘‘true’’,

- without a trace ‘of audible distortion.
“ The ‘apparent .contradiction seems to

spring from the ‘experience factor and
probably from -masking effects, the

- dbility of one set of tones to make

another inaudible. Either the music
itself, or one form of distortion, cuts

our ability to hear another distortion.
Thus, we can probably expect that as”
" distortion is lowered in the transducers "

(the pickups and loudspeakers), and
we get the . experience .of hearing
cleaner _sound than .we. ever have

‘before, we will begin to feel the need
for - total -system distortion at, lower .

levels than we do ‘now. And we can
certainly -expect  that the distortion
will be lowered in the transducers. To
mention - just ~ one - direction -~ of
improvement that is in the cards; the

transfer of information from record
: groove to stylus tip suffers from

“tracing” and tracking” distortion,
and many studies have.shown that
terrifyingly  high amounts -of these
distortions - are . likely to - be
encountered under many common

. conditions. A number of attacks on

these distortions are under way. There
seems every reason to believe they will

" be sharply reduced before fong.

But we shouldn’t follow the drop of
distortion point by’ point, nor compare

one amplifier With another on the
basis  of

differences. What iis important is the
over- all broad” trend. We can be just
about certain that, “for example, 0.1

- percent

Unbalance and ‘‘peaks"”’
* unbalance 1'mean’ that a whole broad -
tange “of 'the spectrum 'is reproduced

tenths of-a- percent.

harmonic distortion {THD) in a single
unit ~-are’ both comfortably below
audibility ‘(and much lower than the

“distortion .in any .complete system
As- for figures like '0.015.
-percent and 0.023 percent, their only

today).

real meaning for the listener is that the
distortion is- -totally .:and forever
inaudible — the actual numbers carry
no specific mformatron

‘FREQUENCY UNBALANCE AND

PEAKS

~The second great source of drstortron :
is any error-in frequency -résponse,

which can be of two kinds: frequency
By .frequency

higher, or lower, than the rest, or that

and 0.25 percent 'total

1B 1M DISTORTION

‘the extremes of the range are missing.

The effects of frequency unbalance are -

easily ‘heard: weakness in the bass or a
missing low bass range ‘makes the
music sound thin and weak, without a
sense of "foundation’’; too much bass,

and the music becomes too heavy,+

rumbly, or boomy, Weak or missing
treble makes the music sound muffled,
indistinct, “'soft” and lacking in true
bite; t00 much treble.and the music

sounds -.hard, harsh, or -overbright.
-Weakness in the midrange gives the

‘music an ‘empty or remote quality
with perhaps obvious bass and treble

“but with no natural resOnan‘ce- or
: “body " :
Another kmd of frequency ‘error,

‘peaks - in response; : produces - very

“strong -overemphases - that ‘send - the

‘response up sharply-in‘a narrow range.
For example, if the output of a unit or
system rises 10" dB* from 1,000 to
2,000 Hz and falls again‘to the original

’ “level ‘at 3,000 Hz, we would have a’

very serious peak at 2,000 Hz — and a
strong “"honk’’ that colours the music.
Honk -is  that
through-a-tube, barrel-sounding
quality produced by peaks in  the
mid-frequenciés. To hear some honk,
make a steady "‘shussing” sound, first
with 'your hands cupped around your
mouth, then with your hands away.
Your cupped hands make an acoustic

- cavity with a-resonance that honks;

with your ‘hands away the sound has
the ‘‘open’” - quality = of sm'ooth
‘response;

Peaks in ‘the bass create boom or
thud; peaks in the upper treble makea
harsh, too-bright sound,. or a scratchy

quality — cymbals are a good test for

AUDIO DEVICE ’
OR SYSTEM

Example‘in“1-A shows harmonic distortion. Thispat- =~
tern illustrates what happensto a pair of input sig-
nals when subjected to intermodulation distortion.

'ELECTRONICS TODAY —AUGUST 1971
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. ‘Impo'ftance'of wide-range, linear -
-‘response is shown by this graph of

* RESPONSE IN DB~

this scratchiness. Cymbals should have

~if they sound like paper being crushed -

‘frequency response plotted
against signal level in decibels.

For accurate music reproduction, the

entire 20-Hz to 20,000-Hz range - -
should not vary by more thaha - =
tlecibel or two above or below -

RESPONSE IN DB

& : EXCESSIVE BASS !
.-sound becomes heavy J“
and boomy. £

2 UNBALANCED

EXCESSIVE TREBLE

soung becomes harsh, ’ Eer
owerbright. 2

imusic sounds thin; facks heft .
and foundation; rhythm sections™ -

WEAK MIDRANGE S
sound becomes remote; © %
music facks normal resonante; }

i+ : Pl
WEAK TREBLE
sound is indistinct; .

- “important ‘overtones are lost;

the zero reference line. m‘&‘;’ti?;me Tost- some fundamentaltones oSt £+ music fcks clrty and “bite”
" S e S T S R w?ﬁ,i-e" N : :
00 5 100 2000 . 500 K K K 10K 20K
e o CRREQUENCY INHZ ey
2B PRAKS - o /
i ! dends sound a honky
DEEP BASS PEAK I iquality; tends to mask details ¢
_reinforces rumble; can '

tause pickup to mistrack;” "~ %

tends to overioad amplifier £
; and/or speaker. L

-7 of bass and treble.

concentrated in a relatively narrow

+10 -

45
0.

S5 wpmssen
- g {‘ . -Creates boomy sound; ‘;

= 10 g . Blurs true bass note:{v f i

1 Dt 5

80 100 200

their natural ultraclear, ringing quality;

or hissy, you have some peak trouble.
Sharp peaks are also associated with
poor transient response, -the blurring

of the very sharp "impacty’’ sounds at

- the beginnings of piano notes, drum
‘beats, -and the like. Unless transients

are -well ‘reproduced, much .of the
music will lack its natural ‘sharpness

-and force, its crispness of attack. ;
What numbers can we use to define

. freedom - from  frequency unbalance,

and from’ troublesome ‘peaks? -Again

only a rule of thumb will do because

< 'the ' .exact -borderline “ in dB values

" “REBLE PEAK R
lends sound a scratchyof i,

steely quality; music sounds

detail; transients are blurred.*

00 1K 2K 10K

FREQUENCYINKZ

between  audible and " inaudible
- response effects varies widely with the
section of the spectrum -involved, the
broadness ~of | the up -or ‘down in
- response, - and - other factors. ‘Also in
“the - equation < is the " ear's - own
~far-from-flat frequency response curve.
The famous Fletcher-Munson hearing
curves show that as volume goes down,
we lose the bass much faster than we
do the middle frequencies; it ‘is to
offset this ‘péculiarity -of our hearing
that we have “‘loudness controls” with
their built-in- “bass-boost ~ at ' low
-volumes. If the bass drops a few dB, it
can ' go ‘out . of :the “hearing range
entirely. ~And .-in - the .'2,000-to

overbright and without inner &

band of tones and rising in leveél to
" considerably more than the few
. decibels allowed as variations across
_the full audio band. Peaks such as
these may occur in any audio
system or component.

20K

- 4,000-Hz fréngé,g where “the ear's

- maximum sensitivity to sound lies, we -

can detect a small change in level quite
readily; here, a dB or two may change
the character of the sound noticeably.
:Peaks “are ‘most ‘serious ‘through the
mid-bass to the mid-highs (up to 6,000

-.or 8,000 Hz), where a single peak of 3 -~
or 4 dB may be obtrusive. A peak-at

the very bottom or top may simply
extend the frequency range a bit.’
~To sum up, ‘it is close to ideal if the

frequency response of a unit or system

is ““flat” within 1 or 2 dB over the
whole range. Somewhat more serious a

deviation may -or may not produce
audible distortion, depending on the -
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A peak in response is an imbalance
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. Al audio device’s ability to cease respond-
ing when a giver signial ends gives rise 10
i transient distortion, heard as a fuzziness
S Leor
<. "ringing effect. It is most apparent on
sudden percussive sounds.-Some experts
-insist that all of music is a series of
- transients strung together and that
.consequently this form of distortion is
indeed as important as any other. Complex
~‘waves test for it

factors “we _tatked ‘about and others
too. If a whole range is 6 to 10dB up
. or down from the average, or if a sharp
; peak not too far from the middle
757 reaches 4 10 B dB or more, we almost
£ - certainly will hear the effect as an
- “exaggerated tone. -
L '~ That probably - sounds reasonably
& - _definite. The problem is that published
: frequency -specs dre the most abused
- -of all the hi-fi numbers..i know from
. personal’ - experience - that .. most
hi-fi-component ‘‘manufacturers - try
hard for valid frequency specifications.
“But ‘the :fringe ;operators .don't et
‘reality - limit their imaginations, thus
putting heavy pressure .on-the honest
-advertiser- and -an extra burden .of
“credibility .on -the unwary shopper.
“This -is an old story; it has been
discussed in and out of print for
decades, but it is still very much with
us.. oo
Very recently, l checked two models
‘of stereo - headphones -made by -a
renowned {foreign) manufacturer. The
more expensive’ was billed as having a
. /20 to 20,000-Hz frequency range —
o limits .on variations .in' dB stated.
The phones were quite good, smooth
-and free of serious distortion, but they
certainly did not extend to 20 Hz, and
‘the "highs -generally were -down "a bit
too. The other model, selling for about .
half -as “much, carried a 30-: to
20,000-Hz spec. 1t was atrocious, with
‘ho :bass {that .1 could hear) below
~about 200 Hz,a big honk'inthe upper
middle, no top highs'—overall, a tinny
quality that put it perilously close to
the ancient phonograph. :. o
Obviously, ‘when no variation hmtts
in dB are stated, anything goes.. Even
with: the : limits, - frequency

~ in severe cases — as a blurred or .

..published
. fistening. .And " also,

g S bt et

' 2 TRANSIENT DISTORTION

INPUT SIGNAL

OUTPUT SIGNAL

'_specifications are only a géneral guide

to quality and not a way to compare

-one “piece of equipment exactly with .

another. - As with - distortion, the
knowledgeable buyer will supplement

as with . other
forms of distortion, learning to judge
frequency character is a matter of

‘experience, of hearing many outfits of

‘various - grades, particularly in A/B .
comparisons. ; AN e
MOTION DISTORTION

The third Kind of distortion, rampant
sin Jow-fi equipment and always ‘a

threat to fidelity, is a wavering in the

.motion- of the medium, whether tape
-or disc. More specificaily, the motion

suffers . a rapidly repeated shift in

. speed. What this does to the sound is

called ''flutter’”” when -the change in

. .speed is repeated at rates above about

two or three per second, and “‘wow
for slowet repeats. Flutter  makes
music watery or wavery in pitch; wow

“gives the musical pitch a roller-coaster
ride, and objectionable and unnatural ,
.rise and fail.

.Flutter and wow fkigyures indlcate the

- amount by which the speed changes.
 For example, if the normal speed is 7%
-ips, 10 percent flutter would -mean
sthat . the actual speed  was .shifting
-rapidly back and forth between 8.75
-and 6.75 ips., And that would-be a
~horrendous amount of flutter, making

the music an unlistenable hash. -
As for-the actual borderline level of

-flutter, again we have a rule-of-thumb
- figure. The ear is far more sensitive to

flutter -that -is repeated . two or three

- times. a second than at lower or higher
.rates. in controlled tests, listeners with

\‘ Spurious output

information -~with _careful -

;percent.
:-specifications -only as a general guide,
-because there are too many variables.

~been ' taken e
figures “‘weighted” to match theear)? .
What is the flutter rate, or rates? What .

- kind of music will be listened to? The

™ Signal is cut ot

known as nngmg

normal hearing have detected as fittle
as .003 percent of 3-Hz flutter in

“comparisons made : between a pure .

tone and the same tone with flutter!
Luckily, when listening to music the

.- ear does not have the same remarkable

acuity.. The average figures for music

are about 0.7 percent for the musically

inexperienced - listener, .about 0.05

. percent for the critical listener.:Much

medium-to-high-quality < equipment

makes the 0.1 percent level, and the

best -units have flutter-as low as 0.05
Again, use  the published

Has - the : ear’s differential sensitivity
into account {are the

last - question is . relevant - because, in

~-general, flutter is much fess obvious in
- fast music than it is in slow music, and
~with ~instruments like -the piano and
.-organ- far ‘more -than with most other
- instruments.

‘Actually, . the quickest
test for flutter -is ‘careful listening to

:single, slow notes on the piano. -

Another kind of motion" distottion
occurs -when the - average speed " {of

“turntable or tape deck) is too high or

too low. This sott of error displaces

- the  pitch .and the tempo by a:
-proportionate amount iri the direction

of the speed shift. If the speed is six

~percent - fast, the pitch  is about a
~-semitone - high. - Beethoven's - Eroica . -
.would be played in E, or four sharps, -

.rather than in E flat, or three flats, and
-that would -probably be objectionable
to any musically literate listener. The
. concomitant slight increase in-tempo
. might also prove objectionabie.

/
k
|
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i “long-term  ‘pitch

“. - ‘reaches,

- What Hi-Fi

~ Equipment
' Should Not Do
| ke
¥
0 ~
1’ P

" Music can be distorted if the medium playing it does not run at true speed. Ex- =~

3 MOTIONAL DISTORTION

by

-\ Turntable rotates  ———

] too fast

\ Tumtable rotates ~
00 slow - ,
Turntable rotates

| unevenly, with wow »
and flutter - _®

T

Pitch is raised

C Pitchis lowered

Pitch wavers

.. amples shown here for turntables apply also to tape decks. Musical notatiori has
*been slightly exaggerated for clarity. See article for detailed explanations.

“standard
“though,

“Withooa
~comparison,

aven

On . the ‘other:

“To find out xf the speed of a

v'«[tuyrntable satisties you, simply listen to
g~ very familiar ‘recording. You will

“‘then-be conducting what engineers call
comparison;”
which ‘is useful ina general sense. To
< "make’ this test more useful, listen to
" ~'the'same record on a system you know
10 be on-the nose, and then quickly
»“put it ‘on the one you are considering.
+- For “two classes - of listeners, speed

waccuracy — with less than one percent

grror = is very important. One is the

o highly - trairted ~musician whose “pitch

«diserimination approaches, or actually
: “"absolute  pitch”; such an
~individual can ‘identify the pitch of a
““tone . without “any . help ~from -a
standard, The ‘other “is any musician,
down ‘to" the merést beginner,” who
nwants® to" .play

= Many of the current manual and
_automatic " ‘turntables -are - equipped

pitch - for -
: ‘most
. i ‘musically trained listeners find it hard -
. to detect a'speed shift'of less than two
" ‘or'three percent, and most high-grade
turntables have less speed error than -

: hand, ‘many
‘- inexpensive changers run unacceptably =
- fast '~ ‘apparently their makers beliéve
©_that“’brighter”” . musi¢ ns especzally

T attractlve

oA : ~along - with - the
..+ phonograph ‘or tape machine. :

Wifh ifine%pee’d cbnt‘rols,: wyyhich solve
‘the pitch-speéd problem for these two

very demanding kinds of listener.

NOISE

““This ancnent enemy of pieasurable

listening - is -more’ than just ‘an
annoyance: noise actually is @ very
important vaﬂety of dlStOl’thh A
"noise’. can’ include all or nearly all

“the frequencies in the spectrum it can
“ be - concentrated -

frequencies that is ‘mgh low, or in the
_middle; it can’occur at several bands,

a ‘band .of

or at one or more discrete frequenmes,

“Hike 50-Hz and 100-Hz hum. There are
“three principal ‘sources of noise: that

in ‘the programme source {disc, tape,

-or broadcast) itself; that added by the

in the ..
“room," from outmde sources often
“called “ambient noise.” . :

- “Whatever 'its source, “the effects of
“noise are pretty much the same. Noise
~¢an mask out thelow bass, or the high

playback system; “and that

treble, or both, cutting your 40-"to
15,000-Hz 'system “down to a 200- 1o

'6,000-Hz cheapie. {Room noise is the
.usual perpetrator of this crime.) if the
“noise” s

‘very strong at - certain
‘frequencies, it ‘can’ punch holes” in
the -response ‘at ‘those frequencies —

‘some notes will be missing, say, when ‘
‘a cello runs up thé scale. . :

S Hum s, of course a very common

5~:.
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single-frequency noise, and the noise

" that ‘comes - frommany * domestic
" appliances and ‘machines used in the
street ‘is ‘particularly strong -at certain
~Hfrequencies. A low-frequency noise-is
. generally ‘worse than a high-frequency
noise  of -
-low-fréquenicy
~higher-
‘harmonics of the noise frequency), but -
~.“ahigh'tone is much less able to mask

“similar power:  .a

“tones . “{particularly " the

lower ones.

“ The restriction of the dynamtc range

is perhaps the worst .crime ‘that noise

 gommits “against - fidelity. The softest = ..
sounds in the programme should be at

“least several dB louder than the noise.
The top is set by the overload point. .~

Throughout the “history of recording

{and - radio, ~ too) . this !‘squeeze’”
between noise and overload has forced

“the engineer to compress ‘programme
~“matetial. The ridiculous20-‘or 30 dB -
“rdynamic
~standard ~on-
-orchestra hits-75 dB and up!) is found
~“today -only on low-fi ‘material.  But
“mMost rec‘ordings “even the best, are still
“comptessed
~variety of reasons,

“ Taking it vath:

‘range that used ‘to ! be
“recordings - {a " “live”

in  some degree for a

rule-of-thumb figure for the noise level
that will ‘just about fet us cross over

“the border and into high fidelity is50
'dB’ below -the ‘loudest signal.

Thls

‘sound “easily ' masks -

tog’ethe'r, Ta




- find “its way”

translates to what engineers call “a

signal-to-noise ratio of 50 dB.” You

_could have more naise of some kinds
.~ and ‘not have trouble — for example,

turntable  fumble® at ~ very - low

" 'frequencies has much less ability to
“annoy than ‘a noise in the middle of
_ithe-spectrum, because ‘of the ear's
- relatively ‘low sensitivity to low-level,
. very-Jow-frequency sound. To put the
- definition on a fairly exact basis we
~would have to analyze each noisé for =
and then
fweight”” the measurement to- take -
‘into account ‘the ear's differential
sensitivity. Sophisticated noise meters
~-do this autonfaticaily. -

its - frequency - content

However, most over-all system noise

figures that the audiophile will deal
_with cover “unweighted” noise over a
“broad frequency range, and the 50-dB . -
“figure will be roughly applicable. The -
“rule-breaks down in some specialized ..
cases - —
< outstanding examiple = and weighting "
“1s ‘needed to get a more meamngful
figure. a
. Do different noises add to the total * *
i noise? Yes, but hot in any simple way.
- When there is more than one source of
. noise, as there often ‘is, a single noise
- will set the overall level if it is much -
" louder than the others. For example, if
" tape hiss is only 30 dB down and hiss -
: from the amplifier is 60 dB down, the -
“ overall noise is 'not significantly higher
- than 30 dB. However, if the two noises
~-are of approximately equal tevel, their -
" total ‘noise effect will be-abouf 3 dB
.+ higher {which can be’ slgmflcant) than :
- with either noise along. - :

.. Every dB ‘of nmse'reduction below
- the 50-dB level is a gain for fidelity.
= That's why the retently introduced -
. Dolby ‘system “is so - important: = it
: already ~has brought -about sizable
* reductions in the nojse on discs and in -

> open-reel tapes, and it is beginning to
into ' new -cassette
. recorders. There ‘are other sources of
* noise that need attention, such as the .
s .very.  .tape .. .used . in ,
.- manufacturers here and abroad have -
> ‘been working to improve tape quality‘,
© and better tape is on theway. - E
~Internal noise in:top-grade playback

- turntabie . rumble

recording;

systems is aiready well under control.

‘. The best stereo receivers, for example,
- offer

( - from 65 to 70 -dB —of
signai-to-noise  ratio in their .disc

. playback channels. That just about ties .
.+ it'up, unless and dntil we get radically
- better discs: the best discs today are,
- when brand new, in the 60 dB area.
“The best prerecorded tapes are a little

poorer .on - noise, .. but . not - much.
Cassettes and cartridges ~often have

" been poorer-sounding, but .the best -

ones show that the problem can be

© solved.

Room ‘noise rémains, espectally for

~many city dwellers, the toughest

o walls in

~Trade .

is .an

‘barrier to high-fidelity  sound.
Solutions run the gamut from buying a
house in the country to ‘encasing the

mostly mvolvmg a lot of money. A

““very ‘inexpensive solution that has -

-appealed to many listeners lately - is
‘buying’ @ ~good pair of . stereo
headphones. {See also article on noise

- reduction ~ ELECTRONICS TODAY,

May 1971).
. A few years ago, the’ U.S. Federat
Commission

recommendation of  the Electronic

_Industries Association, the trade group
representing’ mainly manufacturers of

inexpensive - console ' and - portable

... phonograph -unjts, inclided two specs.
One -concerned harmonic distortion: -
“with both channels in a stereo machine

producing ‘a total of & watts, THD
should be no greater than 5 percent.
“The other dealt with frequency range:

it should be at least 100 Hz to 7,000

. sound-resistant - materials, . '

“-asked - the .
:phonograph industry to .agree -on a
definition of ~"high fidelity.” The -

Hz, plus or minus § dB! Nothing about

flutter, nothing about noise.

~Obviously, = the
--cheapies had no intention of giving up
- their _right 'to -the . “hi-fi" label;
moreover, if  their
“standard” had been accepted by the

FTC, they would have been able, with

“‘government approval,”’ to offer their

"non-hi-fi wares as if they really were -
~hi-fi. 1t didn't take long for the idea of -
defining high fidelity in fudicrously
low-fi terms to get hooted out of °

exrstence

“Nevertheless, the serious listener and

"“the hi-fi components industry do agree
generally on a set of numbers that,

used in a broad sense and always .
‘ supplemerited by careful listening, can -

lead us to genuine high fidelity. Next
‘year ‘or
probably will have

we call high fidelity.

makers  of the -

proposed -

in .. the .next 'decade we :
revised “those - -
numbers extensively, but that is the - =
strength and the appeat of the pursuit

ELEBTRONIG o
MUSIC

SEMINAR

&

A seminar on the state of the art of .
electronic music - in Australia will be
Faculty of Muslc :

-held - at - the
University of Melbourne.

“This, ' Australia’s : first -
presentation of electronic music will

be held over five days, from August 9 -

to 13 1971. Besides a daily programme
of -lectures,

exposition 'of electronic music in its
present day context.
The seminar is being supported by

"the Australian Council for the Arts.

Papers -will . be contributed by

“musicians -in ,the electronic field from
_alt _over Australia, and, in addition, -

two composers from ~overseas will

participate in ‘the seminar. They are
Milton Babbitt, Professor of Music
from Princeton University in the USA, ..
.and Cornelius Cardew from London.- -

Sessions will cover five main areas:=
music  and  its

{1) Electronic
applications in‘education. xS

{2) Electronic ~.music .and its
applications at University level.

‘ (N3) Commercial applications. =
bu:ldmg a

(4) Requirements = for
studio.

{8) Electronic music presentat:on
‘Professor Milton Babbitt will guve‘

two public lectures in the evenings,

naﬁonal

concerts and
demonstrations to be held throughout -
‘the ‘week will offer a comprehensive .

..and special concerts will be given on

three - evenings. :The -concerts -will
include - performances of real .time
electronic music ‘by Milton Babbitt,
and related composers, and a concert
will “also be presented by Cornelius
Cardew.

During each ‘morning and ‘afternoon
there  will ‘be _.continuous
demonstrations ~of “electronic -music

. from all over the world; virtually every

electronic studio in the world has been
asked to send exampies of the most

- “recent work produced.

<7 4t is hoped to-provide the broadest
- pOSSIDle perspectwe in which to set the |
. seminar. .’

The prograrnme has been arranged by

-Keith  Humble, = Senior Lecturer in
composition in" the Faculty of Music.-

“Further details can be obtained from
the Secretary, Mrs. Helen Dore, 4
Hansen Street Kew Vrctona

ELECTRONIC MUSIC SYNTHESIZER |

A full scale music synthesizer has

" been developed by Electronics Today,

The unit will be produced in modular
form.
‘Constructional detarls wrll commence

. shortly

5



ele(:'tronics

MAIl ORDER SERVICE

,PO Box 131, Kingsgrove 2208

'DISPOSALS CENTRES:
- 95 Regent Street Redfern. Ph 69-5922

~and
429 Pltt Street Sydney Ph 211 2826

AFTER S T OCI{-TAKIIIG BARGAIIIS ~ Limited Qmmhhes.

~ 24-HOUR
'DESPATCH SERVICE

We have taken over the entire stock of Electronic Despatch, formerly of 16 Sheriden !
Street, Granville.” 0Oid customers welcomed. All stock now available at the disposals
centre. We have just completed our stock- take, and we have thousands of bargains

MISCELLANEOUS

Néw, "unmarked PNP transistors Asst 80177 and BC178
; PKTS. 10 for ONLY $1.50. Post 15c.
“New, top quality German-made resnstors, 4w 5% 30 duff vatues
PKTS. 180 for ONLY $1.50. Post 1
New, unmarked (t;pe AX1270) PNP “silicon planar transnstors
. PKTS. 10 for ONL .

availablé atspecial prices—see below. - . i
MICROPHONES s
Ex-Army - carbon mlcrophanes, all “in good ‘condition; + 25¢ each."‘k‘:
BELL WIRE

Reels of twin stngle—-cord beﬂ-——mre, 440 yd reels ONLY 31000
reel.  Post $2.0 :

New, mica and cerarmc capamtars ‘many’ values.
5 PKTS. 100 asst. for ONLY $2.00

New, -high grade wire-wound resistors, 3W to ZOW
PKTS 50 for ONLY $2.00

~PRINTED CIRCUIT BOARD
5" 30¢ or 10 pcs ‘for 5200 o

Fnbreglass arid phenohc, ‘size 10”
Post 4

“New, rted pots carbon and w:rewound
. ‘PKTS 10 for ONLY $2.00

ELECTROLYTIC CAPACITORS

" 'New, top quality German-made électros from farmous manufacturer
FIRST. COME—FIRST SERVED.: _LIMITED QUANTITY. :

B¢ each for personal shoppers only.

CI.EARANCE I.INES

‘Tables of many different “CLEARANCE” tterns, take your pack
Don't “delay, hurry . over!

" conductors, -capacitors, resistors, speakers etc., etc
-the quantity the better we like it

CASH IMMEDIATELY

Cash immediately ' available for redundant and surplus stocks of
Radio,: Television, ‘and : Electroni¢ - Equipment, or -in component
form such as meters, plugs -and sockets, valves, transistors, semi-

The larger

-PLEASE NOTE |

For_the convenience of our customers, we w\ll remam oper\ “untit
8 p.m. every THURSDAY. ;

.1000- - mfd 6V 1, 25¢ 100 wfd
2500 ‘mfd -6V ' .38c 250 ool o
5000 mfd eV 40c 400 mfd
10000 mfd - 6V 65¢ 500 “mfd

0 fd 15V 35¢ 5,10 or 25 " mfd
2500 -~ ‘mfd 15V 40c 50 mfd
5000 mfd 15V 65¢ 100 mid
500 mfd 25V 28¢c 250 mfd
1000 mfd 25V . 40c l,2o0r5 mfd
2500 mid 25V . -65¢ mfd
5, 10, : . 25 or 50 mfd

.25 mifd (34 10¢ o] mfd
50, 100 mfd 6V 1lc 200 mfd

50 . mfd &V 13¢ 250 mfd
500 mid 6V 18¢c

25 mid 18V 11
POSTAGE 20¢ ANY QTY..
mfd 15V 12 h .
o L

SELENIUM RECTIFIERS —_ BRAND NEW
.00. Post $1.00 -

8.00. Post $1.25

100v. 6A  $2.50. Post. 75c.

‘BARGAINS GALORE '

. Were $1. 00 each now only 40c, post 10c

TEMPERATURE INDICATORS

and cold.

TWo co'lour'dia‘l-‘-ho! T

We pass the benefit '6f our shrewd bulk ;:urchasmg on to our -
customers .. . . Away with fancy .and -inflated prices . . i -The .
proof of the pudding is in the eating, so come along to our new
‘but temporary surplus disposal shop and find out for_ yourself.

UNISELECTOR SWITCHES

4 bank -25.way full wipers.
Various -switching and computing selections.

1000 ohm coil, 48V, D.C.. nperatnon
$3.50, 60c postage. ;

#f our prices are not below ‘any of our competitors, don’t be
‘afraid to tell Us and we will reduce immediately . . . We have
thousands of bar alns in electronics, electro mechamcs, and ‘we
know' that you will be satisfied with our prices. . ,We can promise
you a continued money-saving policy, vastly changing component
i'selection, and happy people who are happy to serve you .

All we ask is for you to give us a try . . . we know that after the
first call from you we have not made a customer for life but also
a fnend for tife. . . . o

 HIGH-SPEED MAGNETIC COUNTERS-

A % 17 .x°1%) 4 'digit 12/24V, 500 ohm,

lap tummg 95¢ _éach.. Plus 15¢ postage.

For batch counting or

‘TELEPHONE DIALS

Breakmake impuise ratio 2:1 ‘and speed 10 nps Trigger type
.Dozens of uses for the experimenter. $1.25.. Postage 20c, \

" TEXAS SN74 SERIES T.T.L
~INTEGRATED CIRCUITS
SN7400N-—quad “2-input nand gate—-fhp flop., $1.28.

COMPUTER PANELS -« HONEYWELL : -
Approximately - 90-100 components, diodes, capacitors, resistors.
.pots, transistors. . Qty. 1-4 $2.50, postage 50c. Qty K

‘postage .$1.00. = Qty. 10- 24 :180 .postage 320

5.9 $2.00,

. SN7403N—quad 2-input positive nand gate—flip ﬂap 3100 5
SN7404N.—hex - inverter—fiip-fio .00.
SN7406N—~hex inverter bufferﬁ.inver open- -collector  high voltage
-t outputlogic -element. 90¢, .
- SN7408N—quad 2-input positive and gate—-»lognc element 90c. <
- SN7430N—8-input positive nand gate—flip flop. $1.00 i

2 COMPUTER TURRET UNITS

2 x 2D21, 2 x 12AU7

‘Consisting of 4 useful valves 18 -way - conhectors, resustors ‘and

. SN7491N—8-bit. shift register. $1.
: SN74100N—-S bit -bistable latch- memory $2.00. : ‘; -
-All above 20c postage... . SRR T

: COMPUTER TURRET UNITS

“capacitors. . $1.00 pair. Post' free,

RELAYS

Post Office’ type 3000, 25 100 250 500 1000 1250 2000 i
3000.. 10,000 ohms,: Various contact make-ups. . Other values
_available. .- $1.00 each. 10 postage, : : :

.1 unit x-2 12AU7 valves, caj amtors, resistors, rectmers, 18 way :
) connectc;r 50¢ each. . Post 20c. .

.HIGH-SPEED RELAYS

1.C.L.: 4-pole change.over.” -12/24V " 75¢ each

' BLOCK CAPACITORS

- Brand - new,  high quality, - Mostly ‘Ducon brand at ndiculous
prices,” Many' different values available including:

" 75c eac|

SIEMANS HIGH-SPEED RELAYS

2-pole shmgle change-over. 1000 .omega ceii‘.

/2'4V.‘ ; 'Lt’:peratiun.' :

- Post $1.00.

+ 0.1 mfd 250v 4.0 mfd 200v
= 0.5 mfd 250v - 0.5 mfd lkv Al '50¢ each.
1.0 mfd 200v 0.5 mfd 3kv Post 20c.
2.0 mfd 200v 0.25 mfd Skv o
F.H.P. MOTORS o N
. 240v - fractional horse-power motors: 1715 "h.p., 1500 r.p.m.

tdeal for fans, minjature drills, etc. - ONLY $4.00 each.- -
240v 4 h.p. motors, 1425 r.p.m. ONLY 6& eac::._f
each.

3 phase.

-Post $2. 00 240v % h.p. motars, 1425 rpm “ONLY
~Post $2.00

-wall phone, as above.
“putton wall phone complete as above but" with

TELEPHONE SETS

Brand new and packéd “Siedle” push-button Telephone “sets—all
master stations. : 1deal for inter-office, ‘home or factory use, - All
units in attractive 2-tone grey and white modern ‘styling. - 15.way
desk phone C/W junction box, extension lead and 10 lamp signal
indicator. . Were  selling .at $58.50, our c)pm:e $25.00.

These were $42, our prlce $16.00

indicator,. now reduced .from 3$34.00 to only $13.00 set. . 240v.

power supphes to suit abave unlts ‘werg sellmg at 336 75 our .
. price  $15.00. ) -

11- buttosn A
5 lamp sigrial -




“"Perhaps - no.-Gne “can fully
understand the true value of life, his
“own or gthers; until he experiences the
terror of facing complete annihilation.

A review of "Bree‘kthreugh"» by Or.
Konstantin Raudive, published by .~
- Colin Smythe Ltd. (England). :

Reéviewer: Brian Chapman.

‘Dr. Konstantin Raudive and a
number of very distinguished - -
scientists and theologians are -
either perpetrating an elaborate '
hoax -="or they have made what -
is perhaps the most remarkable
discovery of modein ¢ivilization.

For they ¢laim to be able to
record the vaoices of the dead.
‘We have heard recordings of =
these voices and are convinced
that — whatever their true origin
— they are not, as has been
suggested, just random noise."

On the other hand, we are by no
means convinced that they are

authentic recordlngs of voices of

the tlead. |

Linguists mc/uded in our, party
of listeners pointed out that at
least three of the ‘speakers” made
elementary mistakes in either

pronunciation or usage of what =~
was supposedly their own language

{once each in Spanish, French and
Russian). Example: ' t
A dead Spaniard identifies him-

self as the philosopher Ortega,
and proceeds to mispronounce
the first word of his ‘message’”.
The word (as spelt on the record
jacket) is“‘entrofas™ and he
pronounces it with an English
(entrodjas). A Spaniard would
have said “entrohas’’ — the
letter §" in Spamsh hasan h o
sound T
Hard to explain, even if one”
atcepts the theory that the dead
were using Latvian-born Dr. :
Raudrve as their commumca tion
link, - - |
Nevertheless, the recordmgs are
certamly intriguing — as is the
eerie, staccato sound of the voices.
.The book, which will be available
in Australia later this year, gives
full details of the recording
technigues required for such
experiments.

Editor

To innumerable thinkers throughout

the ages, life has appeared as more .

than a puppet  show; - they have
rejected the idea:of dissolution in a
limitless - void ~as -a denigration - of
human intelligence and dignity, and
have fooked for a deeper meamng
behind man's existence.”’ .

Thus - speaks Konstantin Raud ive :
PhD. " in his book entitled
“‘Breakthrough’’, - recently * published-

by Colin Smythe in Great Britain.

Smythe was handed a copy of the -

German text while ‘atteriding the 1969
Frankfurt book fair and told: “’Here is
a book 'you might like to publish. You
had better take it and look at it."’

" On reading the text, he discovered

that Raudive maintained that life after

death is a reality  which can be.

scientifically - proven.” He would not
have taken the book seriously, had it
not been for the section -containing
letters and comments by scientists of

~known integrity. Among these were
“Professor Gebhard Frei _(Catholic

priest and philosopher), Professor Alex

-Schnieder - (physicist), - Professor Dr.

Hans Bender of Freiburg
{psychologist) and many others.
‘Dr. Raudive for many years has been

conducting  éxperiments - with ‘tape .
‘recorders based on the discovery by

Swedish author Friedric Jurgenson of
voices which appeared on recording
tapes, apparently - without - human
intevention. ‘Raudive says his research
had - shown  that -these voices did not
appear to be random but responded to
invitation to. manifest . -themselves.
Even ‘more astounding was his claim
that the voices gave logical answers to
questions "and were apparently vouces
of dead people. -

Before  committing hlS pubhshmg
house to  something as apparently
dubious as this Colin Smythe’s editor,
Peter -Bander, contacted Dr. Raudive
and put the matter to the test himself.

Dr. . Raudive subsequently came to

England and demonstrated the

phenomenon, = and . his -recording
methods, . before .a select audience.
Meanwhile Peter Bander, using

- methods described to him by Dr.

Raudive, conducted his own orivate
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Rausive - "with the Danct

- experiment and -was disturbed, when

replaying- the tape, to find a voice
which — “although it spoke in’a fast
and  strange rnythm  — " was
unmistakably that of his mother, who
had died some time previously.

~At Dr. ‘Raudive’s demonstration ‘an
glectrical erigineer, David - Stanley,

~ thoroughly - ‘examined ‘a “brand-new
. tape recorder, “a batch of new sealed

tapes and the little diode attachment
used by Dr.-Raudive, and gave it as'his
opinion that everything had been done
to ‘make absofutely ‘sure that nothing
used  for' this experiment had been
tampered with in any way.

The rsome twenty  people - at this
session had been carefully selected for
their -impartiality and had not been
told beforehand of the purpose of the
gathering. = Dr. - Raudive ‘gave the
audience a brief talk on the purpose of

‘the” experiment and his methods of

making ~the recording before
proceeding. Initially the experiments

were a complete failure, much to the
“embarrassment of Dr. Raudive and the

secret amusement of the sceptical
audience. However, towards the end of -
the evening, while re-running a ‘tape,
suddenly there it -was =~ a rhythmic
voice, at twice the speed of human

- speach, said: ““Raudive there”. To all =

present it was
understandable:

clear ~and
here was a  voice

which called on the name of the
~person most involved with it'all.

= {Continued on page 122}
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\This British Leyland electrically powered van will be in Austraiia shortly.

* British Ley

EI.ECTRICAR

dbout electric cars than they
: care to admit. '

What --holds them back is srmply
development of a suitable battery.

= Basically we are still in the age of the .

far-too-heavy © lead-acid - type  ‘of
battery. The promises of a year or so

o back © ~ ‘even months  ago i~ that -

: ‘zinceair, even the fuel-cell, would be
- perfected by now or next year have
~ failed to-materialise. ‘

There have been problems that not
‘space -

~ever’ . the mighty -~ NASA
- programme has been able to foresee or
:‘ovércome ~ particularly so far as cost
" is concerned. But the breakthrough, is

snow ‘dawning. -First -the throwaway

‘zinc-air -cell ~for " torches and -small

. ‘medical equipment. Later the bigger

throwaway cell, and in-the not too

distant - futtire, - the -rechargeable cell.

~which is what is needed for the electnc
car. e '

w0 S 'WE “tipped a few months ago 5
g ‘ BLMC are being ‘more’ serious

to weight ratio .~ but when the fusel
-{or “battery source) weighs far more

_ than the motors, it doesn’t get past the -
“ first power pomt ' ,

* But this isn’t worryrng BLMC Brmsh
Leyland are gétting over the doldrums,
looking ahead and planning ahead

The Mrchelo'm desrgned "Electricar”

"% an . excellent step in the right

direction for a pollution-free city car.

BLMC's two iprototypes for city car
and city ‘delivery van or pickup ‘are
based - on - ‘Mini’ " suspension - -and
running -gear components Al three
weigh in the vicinity of 17 to 18 cwt
with “the- 24 -gell 48 volt lead-acid

k “battery pack mStalled - under 12 cwt

without them. & .

“The two motors are senes wound
3.9 hp, one hour tated to BSS 1727,
uhits, with forckd ventilation by ‘two
“external blower ifans controlled by an
4so|atmg key swrtch

from ‘Russia’s All-Union -
Researth Institute at

have also developed a~
car,-Both vehicles have a

. _ranhge of 65 miles ata -
crursmg speed of 38 mph

“gearless _
economical half-speed position. o
Crompton-Leyland who make the -

it ali borls down to a proper power -

Electncally bowered truck

Kaliningrad. The Institute

similar electrically powered

the latest on British Leyland’s
- electric vehicles — Harold ;
- Dvoretsky reports from London.

Controls are carbon stack for smooth
acceleration with  an

vehicle would no doubt tike to use the
Crompton  Parkinson ' electronic’
“‘Powerrniser” ‘controller which ‘is an

- SCR chopper-type system. ;
But the “'Powermiser” in its presentl

form, as used on .a fot of Britain's

-60,000 electric (72 volt) vehicles, costs '~
around 170 pounds stirling — not too6 -
‘much for a worthwhile “extra’” ona
1500 pound sterling delivery ‘vehicle
_ ~but alot on a vehicle aimed at costmg Lo
- half that amount. .. L

The . “Powermiser’’ grves mfrmtely
‘variable, -smooth and stepless speed

control at all times.

it works automatrcally no .matter
how the pedal is depressed, and it has
a form . of : controlled - overload
protection so that drivers can’t damage

- either battery or the vehicles. There

aren’t ‘any contactors, so maintenance

is eliminated.

Charging would be normally carned‘
~out “overnight, the .range could - be
‘increased considerably if the batteries
_were charged during standing time. As
-all _the vehicles -are fitted with - their

A e i

own charger and 25 feet of cable for

use in anormal household 13 amp 240 -

volt -plug, this shouldn’t prove tog

much of a difficulty.

ELECTRIC VEHICLE IN
AUSTRALIA

~Hawker Siddetey Brush Pty Ltd are

to import & BLMC Moirison electric
vehicle - for - evaluation .- and

demonstration purposes in. Australid. |

The -vehicle will be the pickup van

which has basically the same technical’

specification as the BLMC Electricar,
which - we reported excluswely last
month,

Hawker Srddeley Brush Pty ‘Ltd. isa

subsidiary - of Hawker Siddeley UK
who are 50% shareholders with British
Leyland  in .~ Crompton-Leyland
Electricars -Ltd., where the cars are
being developed. The evaluation van —
one of several now being delivered all
over the world, to the U.S., New
Zealand, -Australia “and elsewhere ~
should arrive in Australia on or about
August 19th. ~

Crompton- Levland are also to send
out four hig electric vehicle .chassis
which will have special bodies built on
them in Australia to evaluate their use
in the ‘hotter ¢limate of Australian
CIUES
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 you've never

Now you can easﬂy make up your own hlgh efflcnency, wide range
. speaker system at low cost! Piessey Rola has released a new kit :

- -containing two newly developed loudspeakers, all necessary electrical -
componentry and details to construct the small 17" x 102" x 8% " overall
enclosure. You get: A Plessey Rola C60 woofer and C3GX tweeter, a
special tunnel port, hook-up wire, cross-over condenser, 50 ohm
potentiometer, control knob, component mounting board, external
terminals and construction details — all securely packed in polystyrene.

- The completed 0.625 cu. ft. system has a frequency response from
50 Hz to 19 kHz and will handle 10 watts RMS.

l f T TR, ,.‘.A.F'. =
A new hlghly comphant hlgh efflclency bass - A new curvmnear cone tweeter with ™~
speaker offering optimum performance in’ ‘flat response from 1,500 Hz to 19 e
small enclosures. Response is from 35 Hz'to kHz+6dB. The cone is designed 10
7,500 Hz-6dB. The specially treated heavy achieve a sharp, fow frequency
mass cone achieves sharp cut-off at the 5,000 Hz - cut-off. With suitable cross-over
-cross-over point. The 1 tb. 11 oz. magnet this speaker can be used ina10 ..

assembly with air gap flux density of 12,000 watts RMS system
-gauss minimises transient distortion. .

‘ ‘ ' , " “Plessey Rola Pty Limited -
] . The Boulevard Richmond Victoria 3121
Telephone 42 3921 Telex 30383

‘ R e NSW PO Box 2 Villawood 2153 .
o a : : Telephone 720183 . ~
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bove — Sansui speaker system. . .
Response 30 - 20kHz, 35 watts, 1277 -

Left ~ Stereo headphones — response,

‘20Hz - 20kHz. Model AU-666 stereo
amplifier — T0Hz —
40 kHz < 35 watts

_per channel rms.

. ;S‘.;nsui ‘t:uvintablé = Mo speeds, four pole ksyh’chyrandus' _

i motor. Magnetic cartridge with 0.5 mil. diamond stylus.

- EXAMPLES OF HI—FI EQUIPMENT AVAILABLE FOR
~THE WINNER'S CHOICE AS PART OF $1000 FIRST

= PRIZE PRESENTED BY SIMON GBAY PTY. LTD."f :

woofer, 6% and 5” mid-range, two 2" .
horn tweeters, one 1-3/8” super tweeter.

1

£
;
1
¥
B
*
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Can you design an effective and reliable system which will
provide audlble warmng if a (:lilld fallsinto a swummmg
pool?

1t so, you could help reduce the mereasmgly Iarge number -

“of young children drowned every vear in unattended
. swummmg pools. ;

unattended swimming pools — tragedies that strike
swiftly and ‘almost silentty,” for the splash of a

“two-year-old is not'toud and will rarely be heard more than

-a few feet away:

- This is a serious hazard — becommg more so every year as

" the number.of domestic pools increases — and about which
. questions are now being asked in State Parliaments.

And so far there is no really satisfactory solution — no

- -alarm system that can be relied upon to operate under ail
:~ conditions.

. “That is why we have chosen this problem as the object of
“ * our first design compent:on ‘

What we are seeking is a system. that will ptovide audible

“warning if a small child falls into {or is about to fall into} a
. domiestic-size swimming pool.
" There are many different approaches to solving this
. problem, the most common of which is to sense the
- transient change in water level,

But it must be remembered that the water level ina pool -

may rise or fall several inches due to rain or leakage, and

. “lany system that utilises wave action to initiate the alarm

must not be affécted by stow changes in water fevel.
Other factors to consider include: :
‘{a) Wind-induced ripples. .
{b) Effect of thunderstorms.
{c) Avoidance of false tnggenng by birds, leaves, etc.

. (d) Effect of constant immersion on components.

it is strongly recommended that the system should be

" battery-operated and that, if it is, battery drain should not

exceed 1% mA from a 6 or 12 Volit battery. Provision

. should be'made to check battery condition.

Systems in which electrodes detect wave action are not

* acceptable as ‘entries, uniess the electrodes automatically’
- adjust for slow change in water level of at least six inches.

. This is the first of a series of design
compstitions to be run by ELECTRONICS
TODAY.

The purpose of the competntlon is to
. -indicate-known probiems and 1o provide
publicity, plus material incentive, for
successful solutions.

'ELECTRONICS TODAY — AUGUST 1971

EVERY ‘YEAR' ;?:toddler"‘s and small chiﬂlkdrekn “dr{,)wh in

POSSIBLE OPERATING METHODS INCLUDE:
* Pressure sensing transducers.

~* Ripple sensing electrodes.
* _Doppler shift of audio or ultrasonic energy

* Light beams (but remember curved pools}
_pools). .
* Detection of high- frequency componer
Cof splash'

F IRST PRIZE
- $1000

WDRTH OF HI-F EQIIIPMENT
FROM

SIMON GRAY

Pty Ltd.
RUNNER-—UP PRIZES TO BE ANNOUNCED LATER

ENTRY COUPON i Ll

 SIGNED. ..o
INAME (BIOCK IEELBS) cevvversersomssvessessonesmsmsseesomebanstcrmsmmmssonsiesse
(ADDRESS....otiomnsn RN

ELECTRONICS TODAY DESIGN COMPETITION
21, Bathurst Street, Sydney 2000

Herewith my entry in your swimming pool alarm design
competition. | -have read the contest condttnons and agree
1o abide by the judge’s decision. :

Waassenuvsanssnsiusnse

..........................

A separate coupon ‘must accompany each enrry :
Closmg date for this contest is November 23r0, 1971
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 Build this high-power
~ strobe for parties, light
- shows and discotheques.

PROJECT |

his 'high-‘power strobe 'light is

‘#  showsdnd discotheques.: *
‘1t provides ‘@ short intense puise of

‘tight adjustable in frequency between
~wone -flash ~“per second and twenty
: ﬂashes per second.

The ‘circuit is unusual in that several

“strobe lights may be driven from the -
one basic ;riggering unit.

~ CIRCUIT DESCRIPTION |
... The' circuit ‘of the compiete strobe -
_unitis shown in F‘g 1 Sl

: ,AEOVE: Stfobé unit in use. RIGHT: The two strobe tube's"“f";‘ttedy
.20 the prototype unit can be clearly seen in this photograph.:.

‘ideal “for use -at: parties, fight

kDi'odesﬁ D1 to D4 produce pos‘itive

-voltages, at the points marked ‘A and
“"B’, on alternate half-cycles ; ~
.+ The ‘voltage ‘appearing ‘at pomt A’
'charges the capacitors C2 .and C3,

. these two capacitors suppiy the energy
" for the strobe tube.

Strobe ' operating frequency s
determined “by the timing circuit- of
SCR1,. RV1, R2,7C1 and LP1/2.
Timing ‘capacitor: C1-is ‘charged Via
RV1 and R2 by the positive voltage

~appearing at -point ‘B’ on' alternate | -
~half-cycles.. When the charge’ on C1

' ELECTRONICS TODAY — AUGUST 1971
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exceeds the break-over voltage of the
neons LP1 and LP2, these conduct
triggering SCR1. :
When SCR1 conducts, the timing
capacitor C1 discharges through the
primary - winding of the pulse
transformer {T1) and SCR1.

"I This causes a high voltage sp‘uké_to be
‘génerated in the secondary winding of .

the pulse transformer, and it is .this
. spike that triggers the strobe tube into
- conduction. - - o
" Capacitors’ C2 and C3 discharge
* practically - instantaneously through
the strobe tube resulting in a brilliant
flash of light. Peak current may exceed
60 amps during this short period.
Since both the timing circuit and the
storage capacitors are charged by an
unsmoothed half-wave supply, neither
can -conduct for longer than one
haif-cycle of supply voltage. - -
The amount of light produced by the
strobe tube during each flash is a

function of the capacity of C2 and C3. -

Increasing the size of these capacitors

will increase the amount of light but

only at the expense of tube operating
life.
provide - several hundred  hours
operation at a light level adequate for
most purposes.
A far more satisfactory way to
increasing light outplit is to fire two or
more strobe tubes -from the ~main
triggering circuit. This is done by
connecting - the ' second and - further
- qubes, additional’ 220 ohms resistors,
and 6.5uf -storage ~capacitors, as
indicated by the dotted lines in Fig.1.
No modifications are required to the

- 'main timing circuit.

I desired the additional strobe tubes -

may be mounted within the existing
single reflector.

CONSTRUCTION
Our prototype unit was constructed
from an aluminium case 5%" x 4%’ x
3%" onto ‘which was mounted a 7
diameter photographic type reflector.
The reflector should be fitted with a
perspex cover 10 protect the tube. A
suggested -method  of ‘locating this
cover is shown in Fig.2. :
- The strobe tube or tubes should be
soldered . into an  octal plug A
corresponding octal socket is housed
in the base of the reflector {as shown

b sl e

The ‘capacitors specified will -

_Fig. 5. Construction of the unit = this particular unit has been constructed to drive two'
‘flash-tubes. The additional capacitors and 220 ohin, 10 watt resistor referred to in the text
“can be clearly seen. The pulse transformer is on the extreme light of the matrix board which

in turn is bolted securely to the energy storage capacitors. v

;

in Fig2.) This enables the tube/s to be
seasily removed for replacement. ...

Since this unit is connected directly“"
16 the 240 volt mains, great care must

be taken to -earth all external metal

parts. -Unless vyou. are thoroughly
‘conversant with electrical wiring, have
the finished unit checked by a licenced
electrician. : S

. ‘Component layout is “simple . and
‘non-critical. Apart from the capacitors
.and strobe tubes, all components may
‘be mounted on a matrix board or on
‘tag strips. . ‘ ) o

' ~The storage capacitorsare 6.54uf, 250

volt working, paper insulated units-of
‘the type used  for powet” factor =
‘correction  with  fluorescent
‘These  have been’ selected for this |

lights, .

purpose -because they - have high
discharge current ratings: nd are

readily obtainable ata cost’ . Jes thay
ELECTRONICS TODAY —AUGUST 1971 ‘ e
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$2 each. This type, of -capacitor is

*  larger than the electrolytic variety.

11 space is critical, electrolytics of the
. same capacity, but having a 450 volt
de voltage rating, may be used in their
place.  They will “however - require
replacement at frequent intervals. :
I © the. recommended type ' of
capacitor is used, the matrix board
carrying - the _remaining components
can be bolted to these  capacitors’
terminals, and the capacitors securely
located within the metal case.

LOCATE COMPONENTS SECURELY
_ All components must be fixed rigidh
in" position so that there is n¢
po:s;bility of . their contacting th
metal case. If there is the ol
doubt, insufate ‘the COm;)tgs 5/,9/’@1
130e, ind line the oy ent with

erj .
Case With an ;m“*"""‘“s ’ 2’; ?df the metal
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Connect componénts using 23/0076
240 volt insufated wire. A two-poie
mains switch must be used, this may

“‘consist of a separately mounted unit,
~or it can be combined with the main

! speed-setting potentiometer - (a
~-combined ' switch:potentiometer : -is
'specified in the parts list).

The mains cable must be"protected

by a grommett at the point where it

enters the ‘case, it ~must also be

“securely attached to the case by a
. sujtable clamp. g
© Two types of strobe tubes have beefi
“found to operate satisfactorily “with
< this project. These are the Philips type
7126048 and the Circuit Components
type MFT 1210,

A length of tinned copper wire must
be wound  around the Circuit

.. Components strobe‘tube 1o act as a
" triggering lead (Fig.4).

~ This lead is inbuilt in the Phifips’
¢ strobe-tube, but we have found that an

additional winding may be required (in

" this apphcatnon) to ehmmate erratnc ’

trlggermg

WARNING .

Repetitive: pulses .- of fight —:.
especially - -those  occurring = at
frequencies around nine flashes a
second - may - cause “epileptics to -
have convulsive seizures. B

Those prone to grand mal, petit
‘mal, or psychomotor attacks should
avoid areas “where strobe lights are
used,

In the event of such an attack
whilst a strobe is being used, the
strobe hght must be turned off
immediately.. - JV.

(Turnto page 78)

R1 220 ohms

LP1 LP2

--.—----\

Fig..4. Two strobe-tubes aré mounted in

on the right. Note that a triggering lead

nents unit. The wire js simply wrapped

around the tube as shawn.

- one octal holder. The Circuit Components
;" tube is on the left, and the Philips tube is

-must be attached to the Circuit Compo- -

XENON FLASH,
STROBE TUBES

A WIDE RANGE DF QUALITY FLASH AND
STROBE TUBES WITH MATCHING TRIGGER
_TRANSFORMERS 1S AVAILABLE FROM STOCK

TUBE
TYPE
MFT-1210

MFT-1210 TUBE ... .  $4.55%a.
TR SK TRIGGER

TRANS.......... $282eas

‘PACKING & POSTAGE 28 ¢.
TOTALCOST........  $7.65

CIRCUIT COMPONENTS

(R’SIA) PTY. LTD.

460 -BEXLEY ROAD, BEXLEY, N.SW., 2207
TELEGRAMS “CIRCOM™—SYONEY
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WAYNE
~ ELECTRONICS

757 GLENFERRIE ROAD
_ HAWTHORN, VIC.,, 3122
‘ PHONE 812818

“VALUES. .$1.50 per ‘bag 100.
“per bag 100.

- $2.00 per bag 100.

each.

1 - VOLT 2 AMP SEC. :$2.50 each.
} - 240v PRI 152 VOLT 200mA -
~6.3v 5 AMP. $4.00 each. . '

 TEKTRONIX 0SCILLOSCOPE:

Dual Trace Plug-in. Cgmplete
“with P6008 10xProbe and P6028
4 1xProbe and  Tektronix -S00A.

~ Scope-Mobile Trolley. :
Excellent condition. P.O.A.

-6 'VHF “NPN "SILICON TRANS)S- .
“TORS, HIGH ' SPEED - DIOD S
ETC $1 25 each. :

'*cOMMuch‘noNl ‘

RESISTORS 1,1, 2 WATT MIXED :
§ WATT MIXED VALUES. $2.00 :

5’ 'CAPACITORS: MicA,  PAPER,
| POLYESTER. ~MIXED  'VALUES.

CAPACITORS: SILVER, MICA.‘i
750 volt. 10pF to IOOOpF. 5¢

TRANSFURMERS 240v PRI, 17

Type 585, '85 MHZ with Type 82 |

HI-PUWER
STBDBE

 SMALL HINGE

~ SUPPORT |
FOROCTALBASE

"""PE RSPEX COVER

(e SEE

\

OCTAL SOCKET\; —m
- OCTAL BASE

B — |
. —]

_SPACERS

o

=

LAMP AND REFLECTOR

MAGNETIC |

COMPUTER BOARDS: comm :

- Some people can’t
belleve their ears!

"We sympathise . ..
Save $100 when buying stereo
“equipment " incorporating . the

{recommended retail price)
$246. 00 s

'ARMSTRONG
.} - THE 'HIGH FIDELITY SOUND
4 - The name Armstrong 'is our
l registered ‘trademark. = -

For full colour catalogue of our com:
‘plete range send coupon:

- RECORDED MUSIC SALON
llogollins Street, Melbourne, .~

“True Fidelity, - :
=C. Pinczewski, '+ 0 i
. Tel.: 63 8257

Name

Address

: Austraha Recorded Music Salon

1 Armstrong 521 illustrated -
above. -521 Stereo Amplifier

- Made in England Sole “agents for ]

ASSEMBLY

£ PARTS usr
“D1,02,03,D4. "~ silicon diode EM 404
L R o (or equivalent)
. resistor 220 ohmi, 10 Watt 10%
"o resistor 220k, Y. Watt, 10% - - -+ o
.. resistor 220 Ohm, 10 Watt,-10%
- potentiometer, 2 Mégohm, linear
"-scale, with double pole switch.
"..capacitor,0.1uf, 400V..
V' icapacitor 6.5uf, 2560 volt ac
“-as above . 3
" neon indicator tube — GE NE2 .
‘strobe tube, Philips type 126048 . .- -
or Circuit Components type MFT 1210
. - strobe tube - as above RRECE R
- pulse transformer — Elevam -
. type TR4SK or equivalent-
- ‘silicon controlled rectifier, . '
» SO s et 2 106D, BT100A, 500R or equlvaient
S Octal plug = “MceMurdo type LBUSP1 R
Octal socket -~ - "McMurdo type RT8 ;
Sundries e ~reflector, metal box, spacers,
D iperspex cover, hmge magnetic
_Catch, hook-up wire, three-core -
flex, nuts, bolts, washers, etc.

¥ Components marked with one asterisk -—:only requ/red lf
two or more strobe tubes are to be used. :

* ¥

: If unobtainable from ~your . kit parts’ suppher " these”
: ,capaci tors can -usually be obtained from main electrical dea/ers
: handlmg fluores(:ent ligh tmg equzpment : ;
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" ANl the sys'l-ems below are uvailable in krl- form, The cabmef kits come in either unpohshed Queens-
land Maple veneer or unpolished teak veneer. All kits are complete, and mclude speakers. crossover
(‘ne'l'werks {where appllcuble) cubi‘nef kifs. grllle cloth and innerbond. :

NEW MAGNAVOX 8-30 SYSTEM '

Unit 3 encl. kit .

WHARFEDALE SPEAKER SYSTEM KITS

The Wharfedate Super Linton, Melton and Dovedale 1l are rrow
available as build-yourself kits, featuring INSTROL quality cabmet ’
kits -in .choice of maple or teak veneer.

The Super Linton kit employs an 8” and ‘3”7 speaker, frequenc
response 40-17,000Hz, cabineét 217 x 111” x 93”. 15 watts RM
The Melton kit employs a 12" bass and a tweeter, cabmet 22}”
x.13” x ‘107, 25 watfs RMS.

-The Doveda(e 11t kit -.employs ‘a ‘127 bass, 5” mid-range and’ 1"

tweeter Cabmet 28” x 15%4” x 107, 35 watts RMS.

 COMPLETE SYSTEM
Super Linton kit (Unit 3)

Melton - kit (Unit 4)
Dovedale lH kit (Unit 5) .

SEPARATE COMPONENTS ;
.. $16.00 (maple), $19.00 (’ceak)
.-$23.00 (maple), $26.00 (teak)
$29 00 (maple), $3200 {teak)

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

; Featured in "Electromcs Today", it handles 30 watts RMS features

-a new -high performance .87 speaker, two 3" tweeters,’ and is
available .in cabinet 20§” x 12" 81” (1 cu. ft.) or 233" x
15!” x 10{” (16 cu, - ft.), Ava»(able in teak or maple ‘veneer. -

. COMPLETE SYSTEM

" Kit of Parts .......... $49.00 (1 cu fo), $59.00 (L6 cu fti’
Built and tested ... $51 .00 (1 cu ft), $74.00 (1.6 cu ft)

SEPARATE COMPONENTS

Enclosure kit (1 cu ft) ... $16.50 (maple), $19.00‘(teak)1 .
“Enclosure kit (1.6 cu ft) ... $28.50 (maple), $31.50 (teak)

‘Built Enclosure (1 cu ft) $28.00 (wainut), $32.00 (teak) |

g vBuult Enclosure (1.6 cu ft) $43 50 (walnut), $48.50 (teak) v

Kit of Parts |
Built and Tesrted

MULLARD MINI SPEAKER SYSTEM
Employs ‘'a Magnavox 6WR and a 3TC tweeter has no crossover
network is ndeal for low wattage. Cabmet is 14}” X 8}’ X 8}”

COMPLETE SYSTEM ‘

SEPARATE COMPONENTS

$9.00 (mapte), $10.50 - (teak)

Enclosure Kit . -
. $14.50 (walnut), $16.50 .(teak)

Built Enclosure .

_ECONOMY BASS REFLEX SYSTEM

o Special 1970 design consists of a Rola C8MX speaker in cabmet
S207. 0 x 117 x 9" ideal for fow wattage. B

COMPLETE SYSTEM
: Kdt of Parts (teak or maple) .
,Buul’t and Tested (teak or wa1nut)
EEE R SEPARATE COMPONENTS ; .
'C8MX speaker only ... .. $8.26

‘Enclosure kit ... ;"$15 Q0 (mapie), $16.50 (teak)
Built Enclosure . ... $26.50 (rnaple), $29.00 (teak)

~Built Enclosure

/

ROLA ONE POINT THREE SYSTEM

v‘This popular system - employs ‘a Rola C8MX s&eaker with ~3DX

“‘tweeter. Power handlmg capamty of 10 watts RMS, - Cabinet 22"
SX 13” x 10 i
: . © ‘COMPLETE SYSTEM L =t
- Kit of Parts e svsiestieniaie $36.00
fBuxIt and Tested ; : : $49.00<
: E SEPARATE COMPONENTS
‘Enclostire “Kit .. $19.50 (maple), $21.50° (teak)

. $31 .00 (walnut), S3400 (teak)

INSTROL
H-FI & ELECTRONICS CENTRE |

Please send me the following ‘speaker systems -

and/or speaker enclosures. These wili be sent by
road : transport ‘or passenger rail, frelght payable
on recelpt of goods.

Bt s
at$
. - it $
1 ghelose ‘my ‘mohey order/cheque fOr $oiintimiivis
NAME G
.ADDRESS it
o , ) e
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Earth Resources
Technology

Satellite

ising” from the launch pad at
RCaHfornia s Western Test Range,

in"March 1972, will be a 1788 b
satellite called ERTS-A.

The new satellite will be Iaunched by‘

a  Delta rocket iinto - a- special
sun-synchronous near-polar orbit, 565
‘miles above the earth’s surface.

.- From this vantage ‘point, . the first
:Earth - Resources Technology ‘Satellite
‘wilt' probe the surfaceé of the earth

“beneath, . ... v

Telewsqon images’ and data wit be N
‘‘transmitted “to . ground : stations in.
~-Alaska, Texas and Maryland from the

sateflite’s -~ special . multi-spectral

- cameras and scanners.

The ERTS-A satellite is powered by

" banks of solar cells, which collectively

generate nearly ;one kllowatt of
electrical energy

4200 LINE TV s

Each ‘of thé three TV cameras carned '
‘by the satelhte ‘has 4200 scanning line

resolution.  This’ enables . them - to
delineate objects as small ‘as 250 ft

_-across on the earth’s'surface:

Each camera will view the same 100
square ‘mile area, but will use different
portions of the light spectrum.

As all - objects - refiect,” radiate -or
absorb heat or light in a-characteristic
spectrurmn = @ny ichange in-their normal
pattern may be easilyseen,
¢ To achieve this, one camera wm view

“the green portion  of the spectrum

‘A modef of the vidicon TV camers, three of which will be carried
" _.aboard each satellite. Using 4200 horizontal scanning lines, -this
will be the highest resolution TV system ever f{own in space.

N

An infrared phato of the Mississippi River and the surrounding area
“taken from Apoflo 9 spacecraft. Scientists can analyze such pictures
for land wuse, water distribution, and vegetation.
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ORMT'ANUST TANK

in Space

Satellite to be orhited

- , DATA-COLLECTION
next year will survey the " aviawa
earth’s resources.

(0.47 to 0.57 microns), the second

camera the red portion {0.58 to 0.68
microns); and the third camera the =
“near infra-red portion of the spectrum

(0.69 t0'0.83 microns).

Also included in the ERTS-A satelhte
is a multi-spectral optical/mechanical
scanner that produces a strip image by
contmuously sweepmg a 100 mile
wide path.

~This mult:/spectral scanner rapldiy
samples three portions of the visible
tight spectrum plus . a fourth sp’ectral
band in the infra-red region.

The output from this scanner can

earth. Interpretation of this, and other
data transmitted by the satellite, will
be - -carried - out:. by . computer
techniques.

LA -primary - use of the ERTSAk
satellite -.will “be cartography. One of

the advantages of the satellite's special
orbit -is that the TV cameras will
always view the earth’s surface below,
at the -same-sun- . angle. - Therefore

_uniform. * This

be stored ‘on a- wideband -
recorder - or transmitted directly to

_systems
_include - oil ‘and mineral éxploration,

. existing

- Some of the rmportant components -
inthe ER TS A sate.'hte

ATIITUDE CONTROL
SUBSYSTEM PACKAGE
o

™ ELECTRONICS @)

WIDE-BAND
~ ANTENNA

- mmms sewsoa

Vioicon CAMERAS ) S<BAND ANTENNA

lighting of’the viewed area will be

reduces  errors in
m'cerpreta‘uon .
As the satellite’s cameras photograph )

from positions 665 miles above the

" .earth’s surface, data in the subseguent

pictures js -essentially _orthographic.
Thus objects in the 100 squaré mile .

viewed area will maintain the correct

‘relationships, and the distortion that

‘normally occur in aerial photography
- will be virtually eliminated.

The satellite will cover the earth

" every 18 days, and it is predicted that
~“sufficient data to create a detailed map
- of the whole globe will be available

within a year of launching. ,
Other uses for the multi- spectral
of ‘the ' ERTS-A satellite -

correfating  ground  features - with
deposits, - detecting . “and

pin-pointing - “pollution = sources,

_measuring colour, temperatute, depth
and tides of the sea, survéying water
_resources, and providing information

of value to all forms of agriculture. @




decided in the very early stages of
development - that ‘tape-recorded data
would not suffice, as the chances were

recorded sequence.
instead the sonar data is generated as
a dynamic function by the computer,

sonar effects circuitry,  ‘taking : full
accounts

B .t thermal layer effects, and sonar polar
G L dlagrams

" The Boyal Australran Navvsnewsubmarme slmulator vnll cost i o S ’v TV PER|SCOPE o ‘; 5

over $2.2 ml"l(lll. Here's what it does.

S submarine tcommand . team
: Atrainer costing over $2,200,000
has been ordered by the Royal

- Australign Navy.

- The equipment which is designed 0.
~train a submarine command team and
“crew in tactics' and operations is~
“eurrently - being - manufactured
* England by the Electronic and Display
- Equipment Division of Ferranti Ltd.
When finally completed, the ‘trainer
will ‘be installed in a Royal Australian
Navy - establishment “in - Sydney, by
E.M.1. Electronics {Aust) Pty. Ltd.
Untike . tactical trainers, ~in .which

o training cubicles can represent any sort

-.of vessel, the Royal Australian Navy’s
~simulator i built as-a replica of the"
complete ‘control and operation areas
~of the R.AN.s latest Ovens Class
submarlnes L

As in-aircraft flrght srmulators atrue

~ .copy of the working environment ‘is

~made. Sonar gear, plotting tables, and
fire control systems are all correctly
posttloned as ‘they ‘would be |n ‘the
- actual submarine.

‘Normal visual and audio indications

2 are given of echoes, séa noise, vessel

“‘generated noise, sandbanks, ,wakes,
- knuckies, fish etc.
The ‘sonar .-picture 'is therefore a

reallstlc one that corresponds to all of

the conditions existing around the shlp

-seen in the periscope will have a radar
echo area of the correct size, and will
give the ‘correct “sonar ‘signature’ for =
that particular type of vessel. '

screening, etc — 1o be carried out as at ’
“sea. :

~ sensor. outputs are communicated to
"the "operations’ rooms “and weapons
systems, thu$ completing the normal .
‘information chain.

‘intégrated exercises.
" stations | unmanned,

“directly - from! the computer to the

“:of the R.AN. isnmulator has been in
“the “field of, sohar 'generathn. lt was

The slmulator is burlt asa total
replica of one part of the working
environment In the picture atleft
trainees learn submarine detection
‘proceduresin a hehcoprer weapons
simulator. :

When completed the R.A.N.’s
simulator will be virtually
identical to an existing unit
currently installed at HMS
Dolphin in Scotland. The

L L simulator’s main programming
2 console is shown at right. From
this'console the controller can
| present an exact TV replica of
what the periscope can see if it
were raised during an exercise.

ln the  Royal
_simulator -sensor - displays - include: an
-optical “presentation for the attack
*'periscope. -

as well as to  the setting of sonar
controls; beam positions, etc.

Target data is, of course, correlated ,
to all sensors. For ‘instance a ta’get  of the target “ships which ' appear
~‘correctly positioned in the periscope’s
field -of view in relation to bearing,
waterline elevation, angle-on the -bow,
~range and speed.

_Weapon ‘release -and . fire- c0ntrol' “This . ‘display can “be" computer‘
systems ~are - also “'simulated, thus controlled or varied manually by the -
‘enabling thé full sequence ‘of maritime Controller from his - programming . .
operations i attack, reconnaissance, console.. RIS S -

The setting up of exercises, including

and submarine tracks  within' " the
“simulator’s ‘control computer (Fetranti
-Argus 500 digital computer with dise

For rntegrated training, the vatious

-ray display systems. These systemis are

" The ' “selection =~ ‘and firing‘ “lof also - used - "to ~monitor " sélected
. ‘appropriate” .. weapons, - and ‘- the . -parameters during the éxercise, and to
“computation ~of ~-iiss  distances, ‘enable  the training - exercises “to be -
“complete  the  overall 'loops “in replayed in part or fully as required.

“The . RJAN. - simulator,
in tactical training, with the sensor
target - relative

bearings and positions can be routed

submarine command, operating -and
tactical proceedures to be- practlced in
~-tealistic conditions.
plottmg tables.”

The greatest advances in the desrgn s'enemy’ “but “the latter  ‘can-fire back

The Copyr

ight in the photographs reproduced in thys article is
vested .in

erranti Ltd., and is issued in confidence for the

purpose only -for which they are supplied. They must not be
reproduced in- whole or -in part or used for tendering or
manufacturing purposes except under an agreément or with the
consent in writing of Ferranti Ltd. and then only on the condition
that this notlce s mcluded in any such reproduction. .

i
#

slight of ‘an exactly similar situation
being reached, or of the correct echo -
being .generated from a mrxture of g

which '-continually ~controls - special -

-of - existing - transmission
* josses, propagation anomalies due to .-

Australian “Navy’s

* Great realism is provided by usnng"‘ :
television techniques and small models '

calling up of “external’ aircraft, ships -

file) is facilitated by graphical cathode:

: -~ when !
installed, ‘will eénable the full rangeof " -

- Not only can ‘weapons be flred at the

“resulting in a representative reaction
-on the simulator sensof systems. @

s i s
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WHAT'S ENCEL GOT |
' THAT OTHERS HAVEN’T"

That's why you always get much §

equipment at Australia’s lowest prices, = -~ more for your audio dollars at
all backed by the best service Encel's big stores in Melbourne

~and advice in the business. . ‘and - Sydney.

OVER $250,000 WORTH OF THE WORLD'S FINEST
- AUDIO EQUIPMENT ALWAYS IN STOCK ...

At Encel you have the widest selection of Encel offers complete stereo combmahons
stereo and audio equipment of every kind individual components and accessones
from the world’s best makers to choose from.: _in every price range.

THE BEST FACILITIES FOR AUDIO COMPARISON ...
‘Youf hear and compare before you buy at - gives you the sound you like best, through
Encet in new sound lounges that are the -7 special switching panels which enable you
“best-equipped in Australia for performance " to judge speaker systems, amphflers, /
-comparison. -Bring in your own favourite . turntables and cartndges -
recordnngs and check out the equipment that

FRIENDLY, PERSONAL ATTENTION .

En‘cel’s qualified technical advisers help and are happy to help you select the'
‘to make your audio purchases a satisfying - equipment that suits your particular -
. ‘experience. They are ali audio enthusiasts g requnrements best. :

THE BEST AFTER-SALES SERVICE .

“Encel backs every purchase with real service. laboratory test mstruments. ensures»that

A Jarge workshop, staffed by skilled your equipment will always perform
to your satisfaction.

The lblggest choice of audio

“THE MOST-EXPERIENCED MAIL ORDER SERVICE...

Encel niow the biggest hi-fi specialists S.E. Asian countries.
~in Austral»ra, has for many years successfully ‘Al} equipment is carefully packed and is

fulfiled mail orders for audio equipment “insured while in transit.
fmm clients throughout Australia and

THE MOST HELPFUL, FREE AUDIO ADVISORY SERVICE. o

components indicating price range, what

if you can’t get to one of the Encel show-
facilities are needed, your personal

rooms, use the Ence] mail enquiry service
to ‘solve ‘your problems on audro : preferences in sound, etc., and any other
“specific details of what is reqmred .

. equipment, etc. :
Just mail your querles on stereo or ‘ and Encel! experts will assist.

- AND MORE FAMOUS BRANDS TO SELECT FROM'

Encel's range includes these and ‘many other leading makes:

CELES'HON speaker systems. outstandmé MARLUX tapedecks and Dobby cassette STAX clectrostatic headphones, the
for quality in sound and construction. . units, advanced, high-quality units for world’s finest,
-“the discerning enthusiast. . LUSTRE tonearms and lifts, high in
vality and fow in price,

PRI
61 23

SEAS speakers, for fine, realistic sound '
at modest cost. ~mﬁ,ﬁo.ﬁ:Ezt?giefo:":ufﬁgﬂgegr'}sdn?\';ence RA’ti tonearms and cartridges, highest
ua
CAMBRIDGE amplifiers, finest quality PM.L condenser microphones and head-

LUX ampilfiers, famous for performance
and technical quality. from England.
"CONNOISSEUR turntables, tonearms and

ost,
ROTEL ambplifiers, outstandmg performers cartridges buiit to high standards for INTERDYQ X50 amplifiers, Austratian<
in the me jum price range. excellent performance at low cost. built units offermg excellent performance.

‘phones fine performance at economic

',’-“u" ?‘% Ji A"L,v“"i &’ w’i e r‘“‘ J.l( t: .v' -.1';1#»;‘}'1 L :

 AUSTRALIA'S GREATEST HI-Fi CENTRES

MELBOURNE: 431 BRIDGE ROAD, RICHMOND,
VICTORIA. 8121, TEL: 42 3762.

SYDNEY: 257 CLARENCE STREET, SYDNEY,
N.S.W.2000. TEL: 29 4563, 29 4564

' : : : NMAIL ORDB%S THROUGHOUT AUSTRALIA

>
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- judging
~“Olympic Pool.

- body
.electronic judging system.

Electronic
Swnmmmg

Timer

N ‘elbodfhe’-baéé& D.D. Webster
4\ 71 RElectronic Pty: Ltd. has achieved

an Australian first with its recent

~installation of an automatic timing and
in the Melbourne

system

- While similar systems have - become

=the standard form rof judging at the “~
- Olymipic
“ioverseas -
“ associations,
* behind - the- rest of the world it this
field.

Garries ~and - with - many
athletic ® and = swimming
~Australia  has " lagged

A - high Ianded cost prohublts the
import of ‘the ‘overseas :systems into

~~the country; and until ‘now there has

been no -Jocal industry . aimed with
swimming and athle'tics in mind.

The Victorian “Amateur Swimming
Association which :'owns the device
becomes the “first? amateur ~‘sporting
in° ~Australia to

Mr. David Webster, 29, designer of
the .new machine, ekpects it will put
an end 1o the controversial decisions
which - have .plagued: Australian
swimming competitions in the past.

 HOWIT IS USED

" The swimimers aré ‘started by a sharp
report from a set of high pitched horns
pltaced = evenly' -amongst  them,
overcoming ‘the urifair advantage . of
competitors nearest a starting pistol.

Pneumatic-électric - ‘touch pads are

«electrnnms ol
inSport .

adopt an

" 30SEC. LOCKOUT TIMERS
AND ,

LAP )
TOUCH COUIE’E RS

CRYSTAL CLOCK-

|

S l¥eron oo
/ .

" T scan
COUNTER

{100kHzt

AUTOMATIC TIMING AND' JUDGING SYSTEM
LOGIC BLOCK DIAGRAM

.

New electronic timer records and prints out results.

L
(

_suspended in the water at the end of

each of the' pool’s eight ianes. :
The pads are‘large — 7' 6" x 3" ~so

“there is little chance -of ‘a swummer

failing to register.

As each swimmer touches h|s pad at
the  completion of a lap, his lane
number, -~ Jap ~number - and - time - in
minutes, seconds and hundredths, are
committed -to a short: term" buffer
memory. This  information is then
printed - out serially . to  give - a

-permanent record free from aH human
error.. :
Competitors wuth 1dent|cal times (to

within ~one/hundredth.of “a" second)
will “still be printed out in" correct
finishing order as a result of occupying
successive 1oc‘ation‘s in the buffer
memory. ,

The unhkely event of two swimmers
being so close as to be unresolvable by
the ‘machine logic has been avoided by

. employing a scanning system of finish

sensing ~‘'which - checks ' éach lane
individually in seguence; at a rate of
100 kHz.

By .this means swnmmers fmushmg_

within less than one ten/thousandth of

a second are ‘assigned -an arbttrary'

flmshmg order

'DESCRIPTION UF S
LOGIC BLOCK DIAGRAIVI

Each of the eight in‘p‘uts':has"- its own

" ELECTRONICS TODAY — AUGUST 1971
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associated lap counter, lockout timer
and ‘gating - ¢ircuitry. ‘The inputs -are
related by the scanning system which
examines each of the eight lanes in
sequence of 100kHz, - - X

. When' ‘the “swimmer in “any lane
finishes,. ‘a - memory load -signal” . is
generated upon the next pass of the
lane  ‘selector.
respective lane number,

of eight  possible locations .in  the

buffer memory. When" the -1oading ..

cycle - is ‘complete,  the memory - is
incremented one ‘step in preparation
for the next larie to touch. inthis way
eight lanes of information canbe‘used
allowmg time for the slower prunt out
to catch up.

The printer is an electrlc typewnter
modified - for - automatic - printing of

numerics :but leaving - the typewrlter, '

free for normal use. .
The consrol and memory c0nso|e has

' a regulated power supply, :and logic

circuitry ~ :which - consists ~of 126
TTL/MSI - integrated,

circuit boards.
Front panel controls are kept to an
absolute - minimum having  only - a

k “power switch; ‘start and re-set ‘push

buttons.-All other functnons are fully
automatic.

Development is currently in progress:

to enable the basic unit to be used for

- other similar purposes. ...

. 85

 MEMORY ] 1. .
LOAD . FR : S
MEMORY o
INCREMENT [ R
SERIAL OUTPUT
co | TOPRINTER
- 1 ..
b LANE | . LAP ;
" 'NUMBER NUMBER

At this .instant, the’
lap number "
~and elapsed time are loaded into one

circuits
distributed between thirteen plug in



Electronits in
Education

ELECTRONIC PIANO TUTOR

B CUSTOM ELECTRONICS
..304 NEW SOUTH HEAD ROAD,

DOUBLE BAY, 2028.
PHONE 36 2560 — A.H.: 37 8158

1 you “haven't
¢ heard this range
“of speaker systems
_you're ‘missing

gt 19 “WATURAL SOUND “MiDI” 87 .
Swyasw o & VALUE wa1sw | | A new audiovisual method of tuition is
P 4 -] - claimed ‘to enable beginners to play simple
PAGKAGE DEM__4 -piano music at slght from standard musical

: notation. :

R%OROE.'} 0}(00 WATT OR ~ The method devised by Teaching

ELAC 610 WITH MAGNETIC Development$ Ltd., in Britain,is complete
2001” and -self-contained in 32 concise'lessons on

2 x

12” 3 way — 6.
PACKAGE DEAL—3
“PIONEER SA500 40 WATTS

"”'E'm, 30N filmstrip or slides, and soundtape.

- - Three editions of the system are available:
The Class edition, designed with-¢économy as
a -first fcons'ider‘ation, is -used -with any .
BSR WITH MAGNETIC 2 x manually-controlled ~ filmstrip or - slide =

WOI . projector'and any standard tape récorder.
8” 3 WAY — $258 The: Automated Class edition-is used with .
N;'li'(I-"MATE'; 15” § element 5 my wab'r"gg a " remote-controlled  filmstrip = or . slide
ake your choice on our comparitor of brands rojector and ‘any standard. tape récorder,
like PIONEER, DOKORDER, AWA, AKG, = ELAC, sviti a suitable synchronizing device to read -

the ‘pulses oh -theé tape and operate ‘the

Specials.

DUAL, LEAK,” PHILIPS. Aiso Package Deal

INTRUDER ALARMS
[ e )

I".‘ - HERASCHUTY

,,Pno'rnc'ron"  {

SIZE 3’/4”—3”--1 ”

| Fny TRANSISTORISED
: EASY TO INSTALL -~

: PROTECTION SYSTEMS WITH:—

;@ DELAYED ALARM
‘9 AUTOMATIC CUT-OFF
Lo #O EXTERNAL KEY SWITCH

EEDED
o INBUILT BATTERY TESTER
;@ INSTANT CIRCUIT CHECK
‘0 12 MONTH GUARANTEE -

e SPECIFICATIONS s
® One . set batteries dlasts ,up -to .one

Ciiyeal o Switth current up to 8 amp.

{HOME ALARM :3
CAR ALARM $2

| 'ACCESSORIES

PLYWOOD CABINET
FOR ALARM & BATTERY $12.00
‘REED RELAY -+ MAGNET $1.25

| MAIL ORDERS ACCEPTED C.0.D.
PROTECTOR ALARM SYSTEMS

- “SHOP 9, CHARD - ROAD, - ‘BROOKVALE,
o NSW., 2100, PHONE: 937292,

".Vdits ‘12.DC ¢ Standby Current :0IMA

*"MINI SIREN $9.00 ' |

86

projector.” With ’ this ‘method the " ‘lesson’

need -only ‘be- switched on; thereafter the -

operation is automatic, leaving the teacher

“free -to supervise the class. This edition is
- particularly . Suitable - for senior ‘ot adult

students where the -full-time services of a
teacher cannot be spared.

The Automatic edition i$ used thh a fully
automatic ~sound-film’
Requirements’ of ‘these - projectors . differ
widely and specifications of the’ equlpment
must be supphed : ‘

strip ~ ptojector. -

Details -of - 'the' ‘method known ‘as  the

‘Robinson -Audio-Visual - system - can - be -
~obtained from the publisheér, Keith Prowse -
“Music Publishing Co. Ltd 21 Denmark‘ :
Street, London; WC2.

~A'NEW VISUAL AID RElees
A ‘Touch Tutor’ which has no knobs or -
buttons ‘but operates at a touch on'the-’

screen, ‘has been produced by ‘a British firm
to aid . the teachmg of " backward - or
sub-normal childrén. " :

‘The equipmeht c¢an ‘also be tsed to enable

normal chlldren to learn to'read and write at

an-earlier age.
The screen shows a word or sentence in

the upper-half and three drawings in the k

lower half, one of which corresponds to the
word above. -

The -pupil totiches the panel of his‘choice

~and if his answer is correct, the ‘machine
‘“*says™ the word and changes the display.

If the child touches the wrong panel, the”

display is changed, giving'no second ‘guess’,
In this way the ¢hild learns to associate the
series’ of letter‘s with -the picture ‘and the
spoken word, in $o simple a' manner ‘that it
is - possible “to’‘teacha -normal Chlld of
three-and-a-half to read.
A range .of .programmes of some 100

-frames is available for use with the machine

which is fitted with an automatic counter to
total . corréct answers.. When the ' child
‘reaches  a-  predetermined - - level ' of
competance with a“patticular programme, a
light shows on the:machine, indicating that
the programme should be changed. -~

While “essentially “simple “to ~operate, the,
Touch Tutor s ‘practically cheat-proof and *
its rapid change ‘of display and ‘speech’ can _

‘hold . the - interest - of the student . for -
- - considerable periods.

‘The ‘Touch Tutor’ is made by Behavmural
Research ; and - Devélopment,  Ltd., West
View, Newcastle-upon-Tyne; England.
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MAGNAVOX

- The resu/t of three year’s research. A new concept
N of Hl-Power, Hl-Fldellty 8in. loud speaker.

MODEL 8-30

: 'Featunng
e FRE(]UENCY RESPONSE 35Hz 18KHz (WITH 3Tc TWEETERS)
~® POWER HANDLING — 30 WATT RMS.
~ ® RUGGED DIECAST ALUMINIUM, EPOXY COATED HUUSING
~ ® MASSIVE FERRITE MAGNET ASSEMBLY. T
~ ® 1%," VOICE COIL — ALUMINIUM FORMER.
o ;,," WHEN USED 1.6 CU.FT. ENCLOSURE DESIGN FRE(] RESPONSE

135 —18KHz.
* IN 1.0 CU.FT. ENCLOSURE DESIGN FRE(] RESPUNSE [
90 Hz — 18 KHz.

~ For enc|osure and kitset suppliers, detaﬂed mformatuon on |oudspeaker and desngn of
= recommended enc|osures contact Magnavox dustrlbutors, or Magnavox S

MAGNAVUX (AUSTRALIA) PTY. LTD

- 6-12 ORlORDAN ST., ALEXANDRIA N:S.W, 2015. 69 4506.
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- SANSUI HI-FI PROMOTION

“ % Australian sales of Sansui hi-fi equipment
-should ~“increase -substantially - during the
coming - - months . .due to . 'the

. Customer-orientated Sansui sales promotion

"".’launched by Simon Gray Pty.-Ltd. = with

“the assistance of Atkins Carlyle in W.A~

“The promotion has three miain features.. -

Firstly, to ‘introduce hi-fi €quipment to

diverse - groups of people,  Sansui .dealers, -

assisted by ‘Simon Grey répresentatives will
arrange “audio - demonstration’ . evenings ‘to
‘interested clubs and organisations. -

s Secondly; recognising the wide Tange of
customer - preferences and budgets, -Sansui

issued -all © their --salesmen ~with -
specialised " aids - to * help - optimize
combinations - of turntables, amplifiers,
speakers, etc.; from -the “extensive Sansui
range. : Er :
- Thirdly, every _customer purchasing.- a -

complete  Sansui system -‘during the four =

month promotional period will receive a
{ree “ gift “pack containing a Dust ‘Bug, a
Parostatic. Disc Preener, a 50 page booklet
‘entitled ‘A Guide to- Better Care of Long
Playing Records’, and-a 12" check and play
record, thus helping him to obtain optimum
service from-his equipment and records. 7 -

‘““Nor has the salesman been overlooked, for

w..prizes” will ‘be awarded to .Sansui salesmen”
scoring  the ‘highest number of sales points *°

: during the period.

N

DOLY FOR FM RADIO

. The Dolby company have announced thatv

: thelr noise’ reduction system ‘will soon be

dvailable :for - use -with- 'FM :broadcasting g

transmxtters and receivers.
= The - ‘company "‘claim

: goVemment spend ing.

that the systcm'

greatly improves’ the signal-to-noisé ratio
from - distant 'FM - stations, and of course

“allows the tx‘ansmlssmn ofa greater dynamlc

range. - ¢
Whilst the system is more effectwe with
receivers that “are equippéd & with .the

-appropriate "'Dolby~ circuitry “even ‘those
- without -aré said - to~

have improved

reception.”

For those ‘who would be quite happy to’

have even un: Dolbyised FM, rumour has it
that  we shall ‘see ‘FM just as soon as the
economy . -ican w1thstand :

 COLOURFUL CASSETTES

" EMI " (Australia) Limited annoixnces the

“release :of ‘a néw range ‘of budget priced,

unrecorded, h1—f1, low-noise " cassettes,

- ~available in 30 ‘60,90 ‘and 120 minute
" playing times.” -

increased

with Diamond Stylus at no extra cost.

Compatible

HEPLAGEMEN‘I’ LONG I.IFE QARTHIIIGES

,‘Acos 90 Series — a family of pickup cartndges
_covering all thé main types needed /today, each ﬁtted

" §P91-1 MONO CRYSTAL Stereo Compatible ... $6.95

6P91-Z HIGH OUTPUT MONO CRYSTAL Stel‘el G

-$6.85

| P32 MONO CERAMIC Stereo Bnlnpatihle
~ GP93 STEREO CRYSTAL
GP94-1 STEREO CERAMIC ..

 AMPLIFIERS

N ”-55 : ’
6P94-5 STEREQ CERAMIC FOR TRANSISTOR

. $1.55

$9.95 Sty]us at no extra cost

Sole Austrahan Agents:

TECHNICAL DATA SHEETS SENT FREE ON REQUEST

. AMPLION (A'SIA) PTY. LTD.

‘area where ‘all -
-exhibitors will be ‘using suites on"the 13th

28 Ma;ors Bay Rd., Concord
. Sydney, NSW. Phone: 73 1227

“Cdpifol ~Mod " Cassettes  are ~packed ‘in '
.- cardboard boxes with a difference..:Each
box is attractively “decorated with varymg ;

colourful floral designs.

A feature of ‘this packaging is that once -
: trade-marked
wrapping has: been removed, the complete

colourful floral design is exposed, leaving no -

the - ‘outer ' “transparent

trace of any marking.
AUSTRALIAN HI-FI
AUDIO SHOW 1971
“The 1971 Australian Hi- Fl Audlo Show

will be -held at the Koala--Motor . Inn,
Sydney, from Thursday, 19th August to B

Sunday, 22nd August inclusive. e
The followmg companies - < will be

< --exhibiting: .

Simon Gray Pty. Ltd.
Haco Distributing Agencies Pty Ltd
W. C. Wedderspoon Pty. Ltd.
H.J. Leak (Aust.) Pty. Ltd.
- Autiema (Australasia) Pty. Ltd.
* “Mautice Chapman & Co. Pty Ltd.”
Atram Pty. Ltd.
Astronics Australasia Pty. Ltd.
Hagemeyer (Australasia) NV.. . :
Audiosound ‘Electronic ‘Services Pty. Ltd

o Philips Electrical Pty. Ltd.

Audio Engineers Pty. L{d.

Fred A.Falk (Sales) Pty. Ltd.

H.Rowe & Co. Pty. Ltd.

Convoy International Pty. Ltd.: “
~Australian Musical Industnes Pty Ltd.

Instrol Hi-FiCentre : ;

Jacoby, Mitchell Limited. - :

The *Koala Motor Inn is close to the city
centre, and -has ample parking: facﬂmes in

“the area.

.The exhibition -aréa has its own street
entrance ‘adjacent - to  the  main ~hotel

centrance. Admission is free and by ticket
“only - available from all audio showrooms
s throughout New South Wales.

Apart from the ground floor exhibition
-displays ~will - be : static,

floor < of : the ' Koala ‘Motor . Inn - fer

demonstration - purposes; the advdntages of = |
‘this: being twofold, firstly there will be
virtually no noise interference between the

various demonstrations, and secondly, room .+
vacoustics -in ~each of the suites are very

similar o ‘normal home environments, i.e.
carpeted ~ floor,” drapes ‘at the wmdows,

_normal furniture, etc.

One .of ‘the  attractions will “be the

.opportunity for anybody to try his or her:
“skill at being-a “‘discjockey”
booth ‘complete ' “with * microphone - and -
turntable” will be available for visitors to -
record their -own voice introducing a record. ..
All aspiring “deejays” will be recorded and '

~ g special

the best ‘of them will bréadcast live on air in
one of the regular radio programmes.
The Audio-Show will be open from 10.00

a.m. to 10.00 p.m. from Thursday, 19th

August to Sunday, 22nd August, inclusive.
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" JOIN the TAPE REVOLUTION

 TDK-SD"* is HERE!
* Super Dynamic — Profes-
~sional Quality . Tape Rec-

- orders are . . . ‘‘dramatic- |

~ally improved'’. oL
‘says Consumer Guide, U.S.A.

Reel Recorders, riceity creatyy
improved. . You ‘can record at slgnlﬁcam
higher input levels with SD tape than
ordinary tape, and without danger of ‘in-
creasing distortion. On playback, the results
are noticeably better signal to noise ratios
and much lower tape hiss. Unrecorded pas-
' -sages are unmarred by -annoying magnetic
echoes. . : .

Cassette Recorders, o wisi |

-~ with “SD". The handicaps of low tape speed
are now completelx overcome with SD Cas-
settes. . You 'make recordings that rival
expensive reel - recorders, even low cost
recorders give amazing new performance.
Possible frequency range Is 30-20,000 Hz.
At 12,000 Hz output is up 6db. :

Secret—Microfine Particles

Super Dynamic Tapes offer you performance
capabilities never before available In mag-
netic tapes.. This Is because TDK has de-
veloped special microfine lparticle magnetic
“-oxide of high coercivity.- It is the heart of
this develo nt and unique to SD tapes.’
The microfine particles .in a special ad-
vanced binder resuit In a tape so smooth
that both sides look alike. Head contact is
goreatly improved while headwear is reduced

a remarkable degree——a great cost saving. |

LT

I X TETYTH O ! ) Bies B

: : B - 100Hz lkHz—_j:Jr‘IJV] WOkHz
-+ . Special Introductory Offer
SEND for SAMPLES |
~ POSTFREE
Cheque, Postal Note, Money Order.
CASSETTE: - v
: .- 060~—%$3.50, C90—$4.50
- REEL TAPE: 7/7==1200"— $8.20
"--’-1800'-—510.90

SUPER DYNAMIC T

%

~ CONVOY IMPORTS
< Division -
of Convoy International P/L.,
Cnr. Maclean and Plunkett Streets
.~ Woolloomooloo. 2011 -
" “Trade enquiries:
Telephone Sydney 357-2444

FERROGRAPH.RECORDERS

_system. PR =
The ‘B’ system eliminates the background -
inevitable . in

~ Compatibility .- -is

‘recotder

AUDIO NEWS

WITH DOLBY -

-

Ferrograph Series 7 stereo recorder,
with Dolby ‘B’ noise reduction.

! Most Ferrograph tape recorders, are now

available ‘with the Dolby ‘B’ noise reduction”

system, following a 'licensing -agreement
reached between -the Ferrograph Co. Ltd,
and Dolby Laboratories Inc.
These . are ~“the: only

Ferrograph. -

This type ‘B’ system" is-based upon-and -
~works on the same principles as the Dolby
professional " noise reduction

‘A’ type

noise.. - once . considered
recording  wide-frequency-range sounds at

the “low . speeds” generally “associated with *

domestic tape recorders.

Explained simply, the ‘B’ system —-based

on patented "electronic circuit - designs - —
‘Monitors ‘music’ as it - passés -through' the

“system and immediately before ‘recording

takes place. In the quieter passages of music,

where noise is most easily -discernible, the

system ‘automatically increases the circuit

~gain.. These ' quiet :passages are recorded

therefore at slightly higher levels. -

When this recorded material is-played back
through a tape recorder fitted with a Dolby
system, the .added brightness of ‘low-evel
material ‘is automatically reduced to its
original “level, 'simultaneously reducing the

‘noise levels by 10 dB, while maintaining the

integrity of the programme material.

good.  Non-Dolby
recordings
Ferrograph machine with the ‘B’ system, by
simply switching out this function. When a
Dolby .recording is to .be played on-a
_without # -the " systemi, . some
adjustment -of “the-tone controls will be

necessary - to “reduce: the high-frequency:

high-fidelity
domestic-use tape recorders available with -
this system in the world, “according * to

can be played back ‘on a.

‘

Convo

You must visit the Convoy
TECHNOCENTRE of SOUND
to hear the world's

top equipment.

SPEAKERS:

B. & W. (Bowers & Wiikins)
Model 70 Electrostatic and tuned
cone hybrid $1500. They raved
about ‘this speaker at ‘Dusseldorf
Audio Fair. Aiso B. W. DMl's
and DM3's $250 pair. Best from
England.

PEERLESS OF DENMARK
A superb 12”7 3.way in Teak or Wal-"
nut only $220 pair, Astounding
va‘uei Cameo 2-way $100 pair. Best
value!

AMPLIFIERS:
MCcINTOSH of America

America’'s most famous, 210 watts
RMS Amplifier complete with Super
Control Unit $2012. Other modeis
from $760. . ;

TEAC of Japan ; :

Tuner Amps up to 160 watts RMS
from $395. . ‘

FERROGRAPH

40 watts RMS plus .clean sound
from England. Only $255.

JORGEN . :

10 watts RMS, ‘$79. Astounding
value. ’ . .
TAPE DECKS:

TEAC » L
7010 Professional 107 . spools,

changeable head assémbly, full re-
mote play-record-auto reverse both
directions, $898.

FERROGRAPH

Professional ~ 700 series, . unique
speed controf, -record and editing
facilities, . From $735.

RECORD PLAYERS:
TEAC ’

Magnafioat (Magnetic Bearings) dia-
mond cartridge, $289.

TOSHIBA—‘PHOTO-CELL HEAD

Player - complete with re-amp.,
$ 47)6. p P Pp.

TOSHIBA—i.c. HEAD

Player just arrived, $250.

TECHNOCENTRE SERVICE

We set up your tape recorder or
deck for the correct bias to give you
optimum from -the tape you use.
It will be like a new machine when
set up for TDK-SD tape, All repairs
‘and service for Hi-Fi equipment.

FOQOR SOUND SATISFACTION

INTERNATIONAL PTY. LTD,

Now at Car. Plunkett & Maclean Streets, .
WOOLLOOMOOLOO, SYONEY. '
, Phone: 357 2444,

|} response.
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Frequency counter plug-in module type 5040 and basnc main frame type 501

€ mrm.vm.mm e ‘:'0

DVM plug-m module type 50410 , :

| ,ﬁModular construct:on enables the Natronic 500 series of dngnal
.instruments to" be used for accurate and repeatable measurement
of a large number of variables. The instruments are constructed as ]

a basic main frame with interchangeable plug-in modules.

Frequency counter plug-in module type 5040 and basic main frame

type 501 combine to form a 100MHz frequency counter with facuhhes
for penod timing and event counting.

- DVM plug-in module type 50410 and basic main frame type 501' '

“combine to form a highly accurate integrating digital voltmeter.
Principal features of the instrument include excellent zero stability,

0.02% accuracy maintained over a wide temperature range and good ; '

rejection of common and series mode interterence. e

A main frame with both plug-ns avanlable for o
what you would normal Iy pay for one mstrument ’

. THE CRESCENT, KINGSGROVE, N.S.W. + Phone §0-0111

‘*NATRONICS PTY. LlMi'rr-:D

o Ta RA‘G'!.AN '_STREET, Pnssron, VICTORIA. 3072
R HTHEEOUIPMENTD!VISIONOF
G IRH INDUSTRIES LiMiTED
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COMPONENT NEWS

DVM LOGIC MODULE

Display Tube

Contro! ; ~Clack Phase Lock BLOCK SCHEMATIC .
' 25 - o
DISPLAY _ " 4 ‘4 DECADE .- c2
MULTIPLEXER :ff [} = COUNTERS i
] e
4 { %. N
Display Flasher DISPLAY BCD BUFFER STORE v—O;_G’ 1 BCD_Outputzs .
i for (O/R) CLOCK I-i=11 SHIFT REGISTER ~ |—028 - ) to Display
“s U/R) GEN. : ‘ X o029 | Driver
, ‘ 11T
s e 1020
t ]
7 Anhlbles : SET-POINT 021 -} ‘Sstipoint
: ~CONTROL LOGIC™ - COMPARISON 2z ) Inplits
19 "~ : e ;e LoGic . |+° ) )
Comparator ) ] , |-«023 S
MAIN | . i 1¢ 24 Comparison Output
CLOCK r Y . .
GEN-] o p oy e _0t7Input Ramp -
i : X N ——~011 Reference Ramp:
5 S : —6 14 Dead Period" "
Clock Timing e ~0 18 Unterrange Ramp
- Signal ~013 Underrange
; ——012 Overrange

A DVM logic modufe feaiuring MOS LSI construction has been
- released by IPL (U.K.). k

Designated ‘the MC902, ‘the device ‘is encapsulated in a specxalk

- “30-ead epoxy/ceramic hermetic D.I.L. package and incorporates all

the logic functions required for a five digit DVM operatmg on the
dual slope principle."
Applications include, sophlstxcated miniature DVMs, multlmeters, .

. panel meters, couriters, A-D converters etc. The manufacturers claim
that the MC902 can save about 20 TTL packages in mstruments

employing conventional IC techniques.

_ Further information 'is obtamable from Teknis Pty Ltd,; P.O. Box

635, Crows Nest, NSW 2065.

mun.w,w‘muuﬂmxm :

A four-way series/shunt multiplexer featuring low ‘lesksge,'low ON
resistances, direct drive from RTL, TTL or MOS logic capability and

. 'ON - before  OFF senes/shunt sw1tch1ng has been ‘released - in

Australia.

Designated the IMS 501, the device comes as-a 14 lead DIL o

package.

Applications mclude mput sw1tch1ng to the current mtegrator ina
‘dual-slope- DVM a.nd current amphﬁer functlons in - similar
instruments.

D‘etalls from Tekms Pty Ltd P. 0 Box 635, Crows Nest NSw.:
2065

 PRECISION VOLTAGE REGULATOR

A new ~mionolithic voltage regulator from SGS (Italy) features -

single silicon clip construction using the Planar epitaxial process.
Designated ‘the ‘1123, the device consists of a temperature
compensated reference amphﬁer error amplifier, power series pass

ELECTRONICS TODAY — AUGUST 1971

" SIMPLIFIED LOGIC

14-LEAD HEADER/PLUGS

tfaﬁsistor' and current limit circuitry. Provision  is made for
adjustable current limiting and remote shutdown. In addition, the

_device features low standby current dram low temperature drift and

high ripple rejection.
The L123 can be used with posmve or negatwe supphes asa series,

-shunt, switching or floating regulator.

‘Applications - include laboratory ,;iower ~supphes, isolation -

egulators for low level data amplifiers, logic card regulators, small |

instrument power supplies and power supphes for digital and linear
circuits, :

Further details from Warburton Franki, 372 Eastern Valley Way,
Chatswood, NSW, 2067. ;

VERSATILE ADHESIVE

A ' versatile;” high strength, ra‘pi’d bonding adhesive,
Permabond, has been released in Australia.

called

~:Capable of bonding ‘almost any combination of materials, the -

adhesive features fast setting tifnes (10 to 45 seconds), high tensile

.. strength when set, low viscosity, it ‘is impervious to most chernicals
- and produces a colourless, transparent bond.

No heat or pressure is necessary to effect a bond so that delicate
parts can be cemented without risk of damage.

~The adhesive -is useful for bonding rubber, metals, plastics, wood :
and glass to themselves or e€ach other. Components can be secured

;1o circuit boards, plastic name plates to metal panels and rubber

grommets to chassis holes etc;
Further details are available from Industrial & Medical Electronic

- Co., 6th Floor, 288 Little Collins St., Melbourne.

A 14-lead Pin Header/Plug-only slightly largér than a 16-lead D.L.L.
I1.C. package is being distributed in Australia by McMurdo. : .

Useful as a convenient housing for discrete components or a free
cable plug, the unit is 0,79 long by 0.49” wide by 0.20” high.

The gold plated contact pins extend 0.187” from the body and
have an insulation resistance (between pins) claimed to be typically
104 MQat 500 V. de. -

Further details from McMurdo (Austraha) Pty. Ltd 242 Blaxland
Rd.; Ryde,NSW, 2112. :
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Ly _ TRADE MARK

THE ALTRUISTIC ALKALINE

Maybe a battery can’t be hlgh -minded
- ‘but the people who made this one are.

Union Carbide set a standard for their
Eveready Gold Alkaline Energizer
+ battery that kept a lot of their top
- engineers dwake a lot of nights.

27 They demanded a battery that would

- -outlast all others with continuous use in
thigh-drain equipment; one that would -

- deliver fresh power instantly — even after

.. months on the shelf or in equipment Ieft

. d|e for long penods

i

92

~ They msusted ona battery that would oper- ,

- ate in any extreme of temperature, remain o
utterly sealed to protect equipment, deliver .~~~
wabsolutely consistent voltage at all times and -

have an extremely low impedance with a
resultant improvement in fidelity when used
m sound reproducing equipment.

~Ifyoudemand a lot from a battery,'thus

,one delivers.:

The Eveready Gold Alkaline Energlzer
Built on a promise that no longer keeps '

j‘us awake nlghts

' :,08'5.1‘9.18{ :

it e




LOW COST POWER SUPPLY

‘ British company.

EQUIPMENT NEWS

 WARBURTON-FRANKI  have
“released a low cost general purpose power

“recently

supply. '
Designated WF2005 manufacturers claim’

" ‘that the' unit ‘has “0-20V -continuously

adjustable  output - voltage ~at .0.01%
regulation. The 2005 produces no power.
turn - onfturn off overshoot:and output

_ripple is < 1mV peak-to-peak. The unit is

small in size and is internaily protected so
that two or more units tay be connected in

series to provide . different - <voltage
configuration. . s : g
~The -2005 is especially interesting ‘to

- educational institutions whete simplicity of
- operation and
“-essential. Other uses-include typical bench

‘robust - construction ' are

top . power supplies and productxon line

" applications.

Full details from Warburton Frankx, P. O

. Box 182, Chatswood,.-NSW 2067.

 SHORT RANGE TELEMETRY
“ A TELEMETRY SYSTEM (known as type
“SRT.1) has beén designed by EMI (Aust.)

=:Ltd., to meet - the _requirements ~'of
 instrumentation .in dlfﬁcult or maccessxble

. locations.

Basically it coﬁsxsts of a’small transmxtter

2 with self<contained rechargeable battery..
. The transmitter battery may ¥e recharged
. by plugging it intd a $ocket at the rear of

the receiver. .The ‘. receiver - battery  is

- recharged by connecting mains (240V 50
: ¢ps) to the unit. :

The transmitter is frequency modulated

< with a pulse width modulated sub-carrier.
¢ This  ensures
. transmitting -slowly varying signals or :dc
¢ levels. The modulating signal band-width is
* dc to 4 kHz;25'-mV rms will fully modulaté
. the " sub-carrier.
~ .- chosen -to suit input  transducers such as
- strain
thermocouples, etc.

‘maximum

This . sensitivity has been

gauges,  pressure transducers,

The receiver, which 'may be located several

7 hundred” feet' -away ‘from the transmitter’
7 (depending upon intefvening -materials) has ‘
~been designed t6 limitat 2 microvolts input,
- thus ensuring good signal-to-noise ratio. Its
_ output is 0-1V peak-to-peak irito 600 ohms:
" This is also displayed on a meter.

Details ~ from EMI - (Aust.) Limited,

* Electronics Division,: 109 Burwood  Rd.,
- Hawthorne, Victoria. 3132.

 TRANSDUCERS FEATURE LIGHT
 SPRING-LOADED ARMATURES -

nghtwelght spring- -ioaded - armatures ‘are

~used in- a ‘range of low-cost miniature

displacement "_transducers 1ntroduced by a

The  built-in capﬁve spring - feturn

" transducers -are available “in ac-and dc
" 'versions “and ‘meet a developing specialist

need.  They - provide .. multi-point

accuracy - for

7 g
measurement ‘at minimum cost, with wide
applications - in - industrial research -and
general technological fields.

A ’minimum of friction and low mass of
moving. parts (armatures weigh “only 0.9
grm.) make ithem . suitable for . such

applications 'as profile, ~creep -and Joad

measurement (with transducer mounted in a
load sensitive member) and as position
elements in servo systems.

There are-four models in both ac and dc
series, with strokes of £ 0.025 in. and £
0.100 in. In both series the spring return
armature is completely contained within the
main body of the transducer. . :

The ac ‘units, Which are linear variable
differential _transformer . devices, - offer
exceptionally high' linearity of 0.1% of
output over rated stroke, and low carrier
phase . shift, facﬂltatmg 100:1 range
expansion, when -used with the company’s
solid-state - modular ‘carrier
systems.

The dc units (whlch use a mmxlar operatmg
principle) - provide - a :means - of accurate
measurement without using an-external high
frequency - ac - supply -and " -associated
amphﬁer/demodulator units,

Detiils from ‘H. B. Selby & Co. Pty Ltd

352-368 Ferntree Gully Road, Nottmg l-l1ll

*Vic. 3168

“the  Instrument
.(Australasia) Pty. Ltd.

. directly in GHz, kHz and Hz.

ampliﬁer ;

__AUTOMATIC FREQUENCY
'COUNTER HAS 1.0Hz RESOLUTION

“A° RANGE  of  fully "automatic frequency

counters-featuring 1.0Hz resolution and 11
digit display readout have been released by "
Division  of Auriema-:

To make~ a -measurement, it “is only
necessary to connect the signal to the input.

_If the signal is within the frequency and
amplitude range; the counter wﬂl measure

it, despite FM or noise.

<-No tuning is required nor any sensmwty”

adjustments. . The frequency can.be" read /

It ~can be ‘used  for .the 'testing - of

-communications equipment and links, and - k

production line testing of commumcanons
equipment.

There are three instruments in the range, :
the EIP 351 covering from 20Hz to 18GHz, .
the EIP 350B with coverage to 12.4 ‘GHz,-
and ‘the EIP 360B, a basic counter to 210
MHz, with plug-in: capability to extend the -

" frequency coverage to 18 GHz.

Full details - from Auriema (Australasxa) g
Pty. Ltd., 63 Inkerman Street St. Kllda, :
Vlctona, Vic. 3182 .
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — GUITAR UNITS
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— REGULATED POWER SUPPLY — RANS]STOR AND VALVE TYPES. - - - L
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Public Address Units — Geiger Countérs — ‘Metal Locators — Decade Boxes — Mixers
~=Battery Chargers ~— Oscillators— Bridges — Parts Supplied for Projects in Electronics
(Aust.), Wireless World, Practical Wireless, Electronics World, Electronics {llustrated,:
Practical Electronics, Electronics Today,: etc. ' e ' -

~ MAJOR STOCKISTS OF ALL GENERAL RADIO ‘& ELECTRONIC

~ COMPONENT PARTS — YOU NAME IT —WE WILL QUOTE
VALVES =—"TRANSISTORS — ZENER & POWER DIODES — SEMI-CONDUCTORS - DIACS — TRIACS — S.C.R'S =~
“1/C'S SPEAKERS ~— MICROPHONES — COILS — IFT'S — TRANSFORMERS — INST CASES - METALWORK. PLAYERS
& CHANGERS — METERS — RELAYS ~— CONDENSERS — RESISTORS: — BEZELS ~— STLYll — CARTRIDGES —

RECORDING TAPE — PROBES ~— INSTRUMENTS -~ POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES
= BALUNS — TERMINALS — CO-AXIAL PLUGS & SOCKETS ~— MULTI CONNECTORS - PRINTED CIRCUIT
'BOARDS — COPPER WINDING WIRE — ETC. — ETC. — .~ = . . . A P

Phone Ly e ’ (SALES) | 1hone

63-3596 L 63-3596
_ Ot Eme PTY. LTD.
32 FLINDERS LANE, MELBOURNE, VICTORIA 3000
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COVERLOAD

. OVERLOAD

KEBITE LAY
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NANOVOLT AMPLIFIER

KEITHLEY’s™ Model
Amplifier features low-noise performance,

‘ ‘wide bandwidth (0.1 Hz to 300 kHz), and .
AT cahbrated gam (upto 66 dB). - :
{ The 103A is designed to enable low-level

signals to be amplified with ease. The user is
provided -with .a .choice of differential or
single-ended .- input - configurations .- to

Noise figure contours in both

Bandwidth of the Model 103A can be

““reduced to limit interfering noise through
“the use of frontpanel‘selected upper and

103A  Nanovolt -

3 peak-to-peak - and- -thus

~ 103A NANOVOLT AMPLIFIER

"ower cutoffs.: ;
Common-modé - woltages up to 1 valr

peak-to-peak ‘can be handled by the 1037
and the manufacturers claim that overloads

of up to 20 volts will ‘not harm th
“instrument. ]

QOutput - from 1the ‘103A is 10 volts

virtually any readout.

simplify : connecting the amplifier -to the .. The 103A can be powered from any 18

- source.
‘tonfigurations aré available ‘on request from*
‘the importers. Input impedance is 1000 M2
shunted by 20 pFin the differential mode.

volt, 50 mA regulated source. An accessory

“power supply; -the -Model -1031A; s -also

available and powers up to ‘3 Model 103A
Nanovolt Amplifiers.

Full defails from Warburton-Frankl Lid.,
364 Eastern Valley Way, Chatswood, NSW
2067.

‘NON-MAGNETIC’ MASS

'SPECTROMETER | .
‘A° ‘NON-MAGNETIC’ - quadrupole ~ mass
" spéctrometer has been‘made in Britain for
“use in the fields ‘of surface physics, residual

. gas analysis and analytical applications.

Known as the QMS40, ' the principal
features of the instrument are fast scanning,

linear mass scalé and high resolving power

together  with small ‘physical -dimensions

k which enable it to be added to existing

systems or large analy fical instruments.
Fast scanning "of the instruments permits
visual display of the ispectrum up to mass

- 200. The addition of a multiplier allows fast

scanning ‘at low pressure .of 10 =12 torr
which - provides = essential = data  in the

.- achievement of low ptessures:

Total ' and " partial ‘pressure readmgs are
quickly -and -.easily | obtained by - direct

readirig of the meter ‘of the control unit.

YOU CAN SEE ALL E.T
PROJECTS WORKING AT

RONEC, 372 SYDNEY RD.
BALGOWLAH, 2083

Mass identification is fmade easy by the
linearity  of the scan provided by this
instrument.

Design ' and oonstructmn ‘of “the source’

region - allows ~the  injection - of “ions  or
electrons into the mass filter thus enabling
the ‘QMS40 to be used in electron or’ion

_‘desorption experiments. |
Modular - construction - of " the - 'QMS40

control unit provides interchange facility for
operation of the instrument with the variety
of detection systems required for specific
experimental conditions,

Further  ‘details
Automation, _Electronics . Division, . 15
Whiting St., Artarmon, NSW 2064.

* EIGHT-CHANNEL MULTIPLEXER
- TEKTRONIX Australia’Pty. Limited hus

announced the - 4701 - Eight-Channel
Multiplexer. ‘The 4701 multiplexer can be
used with most XYZ storage or rion-storage

CRT displays. 1t is part.of a modular, ) - °

expandable system answering many of the
requirements for multi-information displays

for biophysical, biochemical, educational,

mechanical, hospxtal and process cofttrol
applicatioris.
The 4701 features exght dlfferentlal mput

channels, and a calibrated time base. 1t i

ELECTRONICS "TODA‘Y ~ AUGUST 1971
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sufﬁcient for

from GEC Elliott

Sennheiser Stereo
Headphones

e so EASY....

~ ONTHE EARS
and SO comfortable they can be
worn with glasses.  Lightweight —
no “‘shut-in” feeling.  ORDER your

“Sennheiser HD414 Stereo Head-
phones TODAY

AVAILABLE from

Z l ,nv o,
VIC.: 608 Colhns St ‘Melbourne 3000
. NSW: 64 Alfred St., Milsons Pomt 2061,
929-8066 Ce
WA:! 34 Wolya Way, Balga, -Pefth 6061.
. 494919 - . . .

QLD: L. E. BOUGHEN & CO0., 30 Grimes
St., Auchenflower 4066. 70-8097.

SENNHEISER HD414 CET/O 8/71

ALWAYS RELY ON R.D.S.

. SPECIALS
BC 107 © - 75¢ Nett
BC108 . 65¢ .
BC109 78¢ ,
2N 3054 $1.53 ,,
2N 3055 - - . - $2.25
EM404 .. - 4T7c
AC O6DR triac = $2.59 ,,
AC 10DR triac-. - $3.16 -,
"C20D SCR $345 ,,
' BZX70/7V5275 Zener

~ $1.13

The’ ‘Independent Wholesaler

RADIO DESPATCH
- SERVIGE

Radio and Electrical Distributors
869 GEORGE STREEY

: SYDNEY POaLs
Corner George and Harris Streets ;

Telephone
2110816, 211-0191

OPEN SATURDAY MORNINGS -

95



~utilizes proved PNPN structure

tf95 i

~ | Trlac sClk6
Bl—DlrectlonaI Tnode Thynstor 10A RMS Up to 400 Volts

- f.MAX‘MUM ‘ 5 Repetitive Peak OTT-State | Pea One Full Cycie Surge
ALLOWABLE g‘v‘ws g’t“':ta"a {  WVoltage, VDRM2 {Non-Rep) On-State Current; ITSM
RATINGS | Gurrent, Amperes [—r == ‘Amperes |

Operating
Temperature

10 AMPS 200 -} 400 ] 80 1} —a00¢ to +1000¢

Exampies of applications for
" the SC146 are control circuits
for major appliances such as
washers, refrigerators and
glectric ranges.-
Houseware apptications witl
inciude eiectric ovens, hair
: dryvers and portable tcols,
U ) ‘ s, SN -~ industrial applications include
with glass protection on the -~ CHARACTERISTICS PR L - electric furnace controls,
peliet — NG maximuf torgue - . o . “machine tools, business machines |
fimit on'mountingscrew . . Test . Symbot ~ ~and copying machmes Plus many
Versitile — Round jeads — greatly y " - ‘others.
s'mp"ﬂes customer assembly — Peak Off-State Curtent ¥ i DRM 3 .
Designed for either printed ; " '
circult board or chassis mounting | D.C. Gate Current .. - A GT
Compatible with JEDEC TO-66 D.C. Gate Voltage | vV GT

mounting registration
g Peak On-state Voltage ..o .- SV IM o L Voits
Holding Current N 1H . 75 mAdc

AUSTRALIAN GENERAL ELECTRIC LTD

103 YORK ST; SYDNEY . 2000. Ph. 298711

DlSTRIBUTORS Watkln Wynne Py, Ltd., 32 Falcon St., CYows Nest. Tel: 43- 2107 ;
GEC-Elilott Automatton Pty. Ltd., Adelalde Tel 23- 2700 o
PB Components, Melbourrie, Tel: 53 2766 ' i
GEC-Ehiott Automation Pty. Ltd., Brisbane, Tel: 32-0441 *
~GEC-El}iott Automation Pty. Ltd.. Sydney. Tel: 439-1922
GEC-Elliott Automation Pty. Ltd., Melbourne. Tel: 42-3961

‘The General Electric Company,
aviginator of the triac, now adds

to its broad line of thyristors by ;
offering a moided silicone piastic -
power pac traics, with these
features: -

Reliable — Siticon peliet deslgn

A

N

e

| FRUI T umvmsm COUNTER

” FREﬂUENCY EUUNTER ,f
YUNKER Euzcmom 1}

: FEATURES '

“Frequency 10Hz to 185MHz.
High input sensitivity.
Fast warm up oven controlled
5MHz standard.
7. digit latched dispiay wath
fast store transfer.
' Excellent serviceability by
- plug-in circuit boards.
6 month guarantee. .~
‘Designed and manufactured
in Australia. o
‘Cheapest counter of - uts class
in” Australia.

YUNKER ELECTRONICS o iis o »mom v
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EQUIPMENT NEWS

plug-to-plug‘ compatible and provides signal’

conditioning for -Tektronix -types 601 and
611 Storage Display ‘Units, non-storage 602

' . Display Unit and the 4501 Scan Converter.

The 4701 permits up to eight Y-T displays,
up to -four - X-Y displays or combination of
Y-T and X-Y displays.

Each channel has differential inputs with a

ML, 20 pF input impedance and CMRR is

better than 100:1. The bandwidth is 1 MHz.
The channels ¢an be operated in altérnate,
chopped or external-programmable modes
permitting a choice of ways to view signal
When - ‘the - EXTERNAL
switching mode is selected the ON channels
are . conttolled - through - three TTL

compatible input lines. :Binary information

applied to-these lines by the user permits 1

through 8 individual ON channel selections

and sequencing.

The time base supplies linear full screen
repetitive or single sweep displays from 10
Hs to 50 s in 21 calibrated steps. Nominally

1'volt of X output is supplied for use with *
. display ‘units. Maximum -output-is £5 volts .

at 50 £ output impedance;

Sweep - triggering ‘is simple and versatde
Any - of - the 8 channels . of display
information can be selected as a‘source to
initiate the sweep. Also, an external source

and a power -line Source . is’ provided. -
Automatic- peak-to-peak, dc coupled orac

coupled trigger modes permit easy, reliable
triggering for virtually all applications.
_Full details Tektronix Pty. Ltd., 80
Waterloo Rd., North Ryde, NSW 2113,

'NEW LOW-COST DECADE BOX

A NEW low:cost ‘decade ‘box for ‘usé in

.. laboratories, ‘schools, industry “and by the

serious amateur, has" been released by DC

““Electronics Pty. Limited.

Designed and made“in Australia by Triton

. Engineering Co., Sydney, it has six decades

from 1 ohm to 1 megohm, and is available

for only $29.50 each; in lots of five.

- The manufacturers claim that all decades
from-10 ohms to 900 kohms are accurate to
*1 percent and that the accuracy from 1

ohm to 9 ohms is 5 percent.

The permissible continuous loading is 1
watt per step at room tempetature.’

YOU CAN SEE ALL E.T.
PROJECTS WORKING AT

RONEC, 372 SYDNEY RD.
BALGOWLAH, 2093

" The switch design incorporates berylium
copper wire contacts which engage a copper
track . -onthe -printed ‘circuit board. The

" .resistors. from .1 ohm to 99 -ohms -are

noninductive bifilar wire wound, and from

100 ohms to 999K ohms are hlgh stablhty

deposited carbon.
Full details from D. C. Electronics Pty

1td., 32 Smith St Collmgwood Vzctona,~ :

3066

NEW VHE EMWALKIE TALKIE

Strato Communicatiohs have  announced -
the release of a VHF hand held transceiver
which: is approved by the PMG. The unit

features 1  watt ~ transmitter - output,
multi-channel ‘operation and all solid state
cifcuitry "employing silicon transistors ard
integrated circuits. .

ELECTRONICS TODAY — AUGUST 1971

_-Etching - materials - .with

AMPLIFIER MODULE KIT -

Easy to assemble with wiring dnagram sup-.
plied. - Consists of ‘4 Fairchild transistors, 5

“capacitors, 6 resnstors and printed _circuit

board 34" x 23, 5" watts output with
20 volt supply $6 50 including "postage.

BROADCAST RADIO TUNER

Solid state, mounted ¢n board 54" x 2" with
8" aerial rod, Complete with 23" dial knob
and ready to build into tape  recorders,
amplifiers, etc., or . use ' with headphones

Bandwidth 8 Khz, Output 4 to 1 volt. .uppig
9 volis @ 5 ma, $20.
As above but unassembled e §

. $19.25
including postage. .

SILICON onobss‘

1500 PIV @1 Am SPECIAL=While ‘they
.................................... i.50 Including postage

BATTERY CHARGER BASIC KiT

For charging 6 or 12 volt car batteries at .-

amps. - Kit .contains transformer, selenium

’ bndge rectifier .and a pair of battery clips.

51395 Plus pack and post. Vic, 40c. Other -

PRINTED 'cmcun aom: \ im

either 'a 12" x 127 or SiX 6" x
backed boards
Plus pack and post Vie. 40c

3" copper
3.25
"Other 70c

I.AN'I'IIUR EI.ECTRONICS

(ARTHUR ROSENTHAL)

69 BUCHANAN AVENUE, .NORTH QALWYN.

3104, VICTOﬂIA

"“INNERBOND''®
BONDED ACETATE
FIBRES

© FOR PACKING IN -
'SPEAKER ENCLOSURES
. AVAILABLE AT ALL
LEADING ELECTRONIC
. DEALERS

WONDER WOOL

PTY. LTD.

87 James Street, Leichhardt
N.S.W., 2040,

Box 548 G.P.0., Sydney 2001. .
Phone: 56 2780.

97
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) LSPEC!ALISTS' 1N ELECTRONIC
“PARTS "AND -EQUIPMENT

NEW STORE opening ot

# 25A BURWOOD ROAD,
i BURWOOD, 7134 N.S.W.

" PHONE: 747-2931

FULL RANGE OF:
Capacitors — Resnstors = Potentiometers

'— Semiconductors -— Tuning Condensers
~ Transformers — Speakers — Valves —

‘Switches -{Rotary, Slider, Toggle, ‘etc.) >

Bezels . — . Batteries ~ Stylii —  Tape
{BAS.F) < Cassettes — Flex — Solder-
ing drons <~ Relays — Plugs = Sockets
o -Terminals =~ Tag Strips — Tagboard —

Matrix ‘Board —  Copper Clad” Board —
Ftching Material - Rectifiers — Lases ~

Chassis — T.V. Aerials — Cable — Fuses
~ Jacks - and Jack Plugs and Kitsets.

" COMPLETE MAIL ORDER SERVICE
All goods available at competitive

. prices. Please wnte or ring for a

quote .. .

YOU CAN SEE ALL E.T.

PROJECTS WORKING AT

RONEC, 372 SYDNEY RD.
- BALGOWLAH, 2093

"PERMA BOND

' NOT AN EPOXY RESIN

A revolutionary one soluﬂon
: adhesive .

7 ® FAST SETTING

Sets in seconds. Forms most -

+“honds inn 10 to 45 secOnds

® VERSATILE

Joins most combinations of

materials.

‘® STRENGTH
Tensue strength” up-to 5000 g

. READY TO USE =
“No~ solvents, ‘catalysts heat- .

Jing or mixing.

® VIRTUALLY NO

SHRINKAGE

Because heat and solvents™

““‘not used. Conforms to U.S.
Military . Specification Mil.
A460508. :
-1/3 oz. Bottle $1000
2 :Gram - Tube - $3.00

) Imrsme Representatives Required :

< INDUSTRIAL 'AND ‘MEDICAL
ELECTRONIC COMPANY

‘288 Little Collins St., Meibourne

3000. Phone 63 9258
' -(Send -for Data Sheet)

‘Aust. Pty. Ltd 22—26 Weir St

SIGNAL GENERATOR

98

EQUIPMENT NEWS

: The umt employs electromc function’
selection -

_rather ‘than " a conventional
multi-position - press-to-talk
overcome  problems ‘of dust and cotrosion
effects” encountered w1th conventlonal

techniques. . ¢

Called the Stratocom: SH-SOl the unit ¢an
be powered by Ni-G rechargeable battenes :

or standard Zn-C cells.

Full ‘details from Strato Commumcanons :

Pty. Ltd.; 25 Wentworth St 5 Parramatta,

NSW 2510

4P0RTABLE DSCILLDSCOPES

Hewlett Packard have -introduced a new -
line " of portable oscxlloscopes called the
4700 series.t
- Features-include- low power consumption,

external ac, dc-or internal battery operation,
dual channel {10mV/div.), “10ns/div.  on
expanded ‘sweep, 35 mHz bandw:dth and
stable; sensitive triggering. - -

Useful - in ¢ field - service = or" workshop
situations, zhé new oscilloscopes weigh only
24 1b. Al units'include an adjustable handle
that can be detented to function as'a stand.

Futther - details from -Hewlett ‘Packard

Victoria, 3147 ‘ .

FREQUENC{Y fs,vm*rHEslzsn

iproﬂuée‘d a ‘ffecj'uéncy4
called “the

Logi-Metrics.h
synthesizer sxgnal generator
Signalock 925.

Claimed to be stable to thhm lO Hz the‘

instrument * featutes "4 closed-loop ~digital
locking techmque allcywmg lockmg, at 100

switch to

‘."MONOCHROME MONITOR

Glen Aris, ‘

: RMRMRMRMRMRMRMRM RMRMRMRMRMR

wuwuw&mwum

. ';-Hz intervals throughout the 50 kHz to 80 :
~MHz range.

A digital readout dlsplay and selectable :
fesolution to 10 kHz, 1 kHz ot 100 Hz are

‘. also included. The generator can be locked -

to . its vinternal - referénce, “an external .
reference or be operated in the unlocked
mode. ‘

' Further details from Elmeasco Lnstrumeénts

Pty. Ltd., P.O. Box 334 Brookvale, NSW .
2100,

~ LOGIC PULSE GENERATDRS

A robust, low: cost logic pulsé generator

developed by a British firm can be carried in+

the hand to'provide on-the-spot facilities for
IC circuit systems. It measures 4%” x6%" X

133" and weighs 2% 1b, i

-1is output pulses, derived from a TTL gate, R
.are -fully' compatible with DTL ‘and TTL
“levels. Pulse recurrence frequencyis 1 Hz to

10 Hz in two ranges, pulse length 14 sec to

-500u sec with rise and fall of 20 n sec and

pulse delay of 150 n sec.
= Full details -from Warburton- Frank1 Ltd

,364 Eastern Valley Way, Chatswood NSW

2067.

B

Tektronix ‘Aust. Pty, Ltd. has announccd'

its first entry into the picture monitor field
with the 630 Monochrome Picture Monitor,
.. which compléments the 650 colour picture

monitor announced simultineously. i
It features -solid - state ‘circuitry, a 15"

" diagonal,’ {essentially ‘square) “picture tube,"’
~de - coupled deflection- circuits,: regulated
‘power
‘contrast controls tor 1.0 V signal (variable

~supplies,. . preset - brightness - and
controls  included), - independent” . push
buttons’ “to - miove . the -vertical “'and/or
horizontal sync pulses into the picture and

an - underscan : function -that . reduces the

xaster scan approximately 20% to enable the

dxsplay of the entire active pictuye,
“ Full  details - from" Tektronix ~P/L:,

3 “Waterloo Rd., North Ryde, NSW,2113.

£

P BUILD A - 2- TRANSISTOR - ELAPSEDR
STIME METER using our .ex - equipment 4
“Adigit -500 ohm - counter. Circilt .diagram,
parts tist and instructidns to build .Q01, 01

and .1 hour wversion included with each
order this month {.1 hour equals é min-
yutes, ete.) 2 for $1.50, 1 for $L. 00 Post
paid anywher

RD& MTEI"’TERPRISES
MARRICKVILLE, 2204
RMRMRMRMRMRMRMRM RMRMRMRMRM

aRMhMRMRMRMRM
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ca” MHCIIIIIBS Th’”l( .7 {Continued from Page 19/ .
problems for which there is no
practical -algorithm, but sometimes fail

guesses, or ask for help, when it lacks

‘the deductive proofs: used in :
~sufficient information to solve a given

conventional mathematics, partucularly

in geometrical theorems. - ..to solve problems for which a simple problem. .
Computer scientists have come to ~§!gorithm ‘exgtS.“they must'htgse
distinguish - between . two . different euristic  problem-solving = methods.
‘approaches to deductive ~ Therefore  heuristic ~programmes SIMULATION UF HUMAN k
“problem-solving. The first, which is should be a better approximation of BEHAVIOUR e

human thought processes.

Arthur L. Samuel, of the IBM
.~ Corporation, has developed a heuristic .

programme - which plays drafts (or

There have been attempts to design
programmes which - simulate - human- -
thought processes, such as the ARGUS

called algorithmic,  basically means
.solving the problem by trying out all
* the possible steps in :all the possible

solutions. - Whiie- this may at first programme, - which  solves . ~word
appear to be certain to turn up the  checkers). This programme explores - anajogy’ problems, similar to the
right answer, there is, of course, no ‘thousands .of board positions, but not geometrical = analogy prob!ems‘
guarantee concerning the amount of the millions of possible combinations, described  above, and EPAM, -a

and ‘it ‘makes use of an assessment of

- computing -_required.. There -is, for I v t
‘the current’ situation and possible

verbal-learning programme.

“example - an - algorithm - for . playing

chess, but it is not:a-practical .one.

outcomes of selected moves to decide

Unfortunately, the performances of
- such programmes either have not been

Using exhaustive, algorithmic methods  its next play. ‘systematically compared with human

to solve ‘problems has been described - L S ‘performance -or, when they. are, are:
. s"'as sensible ‘as placing typewriters Lol L often found to bé poor simulations: -
: before monkeys and waiting until they - CUMPUTERS THAT READ This situation need not be permanent.

produce all the books in the British . One of the  more
Museum"”’,

The second approach is called the
heuristic method. Heutistic techmques
basically involve a capacity to size up

" the ‘current situation; -and .choose a
plausible {if ‘not always good) next
/- step. Thus heuristic programmes .do

spectacular The EPAM programme for example

developments in  this field is the was revised -and . its' augmented:
STUDENT - programme designed by ‘successor, EPAM 111, is impressive in

Daniel Bobrow. - L . its ability to mimic human learning

. The machine first “reads . in” the  behaviour. k

statement -of the problem and tries to At is also interesting to note that

rewrite it as-a number of simple programmes have been designed which '

sentences, Then it tries to convert each ‘are . intended to .simulate  human

Vo fsearc!'t for the best  solution, like simple sentence - into. an _algebraic personality and  -social . processes,
; algorithmic programmes, but they try equation. Finally it tries to solve the although whether you would consider
v much fewer possibilities. Heuristic ~ set of equations and present the  ‘these behaviours ‘as “thinking" s

‘programmes may not always produce
7o an answer to'a well-defined problem;
: “+but when they do, will produce -it
‘without an intolerable amount - of

required :answer {converted back ‘to a
simple English sentence).

But STUDENT also displays a very
human-like flexibility in it
computing. prohlem-sotving - behaviour. .For
il Furthermore, it has been suggested instance -{in Figure 3), STUDENT concluded = that generally - the
i ;that ‘since humans are known to solve - shows it can .make = “intelligent”’ programmes proposed -as models of

" (THE PROBLEM TO BE SOLVEO IS) . (THE PROBLEM TO BE SOLVED 18 )
(THE GAS CONSUMPTIGN OF MY CAR IS 15 MILES PER GALLON. THE (THE GROSS WEIGHS OF A SHIP 18 20000 TONS. IF 175 NETWEIGHT
DISTANCE BETWEEN BOSTON AND NEW YORK 1S 250 MILES. WHAT IS IS 15000 TONS, WHAT 1S THE WEIGHT OF THE SHIPS CARGO Q.) o
THE N%MBER OF GALLONS OF GAS USED ON A TRIP BETWEEN NEW YORK

. AND BOSTON Q [

arguabie in itself.

in any case, the future of computer
simulation of human behaviour 1ooks
unpromising.. Psychologist Earl Hunt,
reviewing the field of research in 1968,

THE EQUATIONS WERE INSUFFICIENT TO FIND A SOLUTION
TRYING POSSIBLE 1DIOMS

(THE EQUATIONS TO BE SOLVED ARE) . :
-{Do YOU KNOW ANY MORE RELATIONSH!PS AMONG THESE VARIABLES)

5+ IEQUAL 602556 (NUMBER OF GALLONS OF GAS USED ON TmP BETWEEN
NEW YORK AND BOSTON)) B
o . (GROSS WEIGHT OF SHIP) AR ST : -
© 0 {EQUAL (OISTANCE BETWEEN BOSTON ANG NEW YORK) (TIMES 250 (MILES)) ) .
(TONS

£ (EQUAL (GAS CONSUMPTION OF MY CAR) (QUOTIENT {TIMES 15 (MILESI} ;
{iTs NET WEIGHT}

{TIMES 1 (GALLONSH)
THE EQUATIONS WERE |NSUFEICIENT TO FIND ASOLUTION (WEIGHT OF SHIPS CARGO)

" {USING THE FOLLOWING KNOWN RELATIONSHIPS) :
{{EQUAL {DISTANCE} (TIMES (SPEED)} (TIMEJ} {EQUAL (DlSTANCE) :
{TIMES (GAS CONSUMPTION) (NUMBER OF GALLONS OF GAS USEDHH

{ASSUMING THAT}
{{DISTANCE) i$ EQUALTO (DlSTANCE BETWEEN BOSTON AND NEW YDRK}}

(ASSUMING THAT) =
(IGAS CONSUMPTIONY IS EQUAL 0 1GAS CONSUMPTION'OF MY CAR))

TeLL me : R

'(the welgm ofa shms cargo is the dlfference between o
the gross weight and the net weight) ’

) ,THE EQUAT)ONS WERE lNSUFF'CIENT TO F|ND A SOLUTION

(ASSUMING THAT )
(NET WEIGHTI'IS EQUAL TO u‘rs NET WEIGHT))

, (ASSUMING THAT) -
(IGROSS WEIGHT) 1S EQUAL TO{GROSS WEIGHT oF smpn

(ASSUMING THAT) S
{INUMBER OF GALLONS OF GAS USED) {8 EQUAL TO [NUMBER OF GALLONS
OF GAS ON TRIP BETWEEN NEW YORK ANO BOSTON)

4 {THE NUMBER OF GALLONS OF GASUSED ON A TRIP BETWEEN NEW YORK
; AND BOSTON {S 16.66 GALLONS) ’ . (THE WEIGHT OF THE SHIPS CARGO i8S 6000 TONS’
B Flg. 3 '

. Computer is moméntarily stumped because it has been told that
il the distance from Boston to New Yark is 250 miles but has no

“.o positive knowledge that the distance from New York to Baston
is the same. The computer makes a guess that the two phrases
describe the same thing and goes on to solve problem.
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Lackmg mforma tion with wh;ch to salve problem, computer asks
for help. The operator, (typing in lower case letters) provides the
necessary relations but does nat use the same words as the problem
used, forcing {iteral-minded computer to make some assumptions. .




£ cannot .experience . your .

‘TYPICAL OBJECTIONS
Despite ~ the »
programmes — described  abovs, © and

' “many others like them, we still hear .
, o - the - possibility . that .
*machines can think. Turing, who gave

-objections

us the “imitation game” mentioned

earlier, foresaw such objections and
“ably dealt with them. We ‘will bneﬂy_

* ‘review his arguments.

S 1) The theological objection states
: that ‘thinking ‘is- a function of man’s -

- immortal soul, and therefore machines
" ‘eannot think. Turing’s reply:was that,
.- 'even if -you accepted- the first part of
“the argument, you could then .argue
" “that ¢reating ”t’hinking" m‘achines was
~‘like™ “creating .children, *:
" mansions for the souls’ He creates
{2) The *“heads ‘in " the
<. objection “is rarely expressed openty,
but basically comes down to saying
that the " consequences .of .machines

‘- thinking -would - be too “dreadful,” so

“let’s “hope they ¢annot.” This  is, . of
“tourse, not a logical refutation of the
cargument at all arid can be dismissed.
- 243) The ‘mathematical objection- is
“more complex but, put simply, it is
‘possible to show "by mathématical

' logic that there are limitations to the

powers ‘of “thinking'’ machines, that
there  would be some’ guestions that
-some machines . could  not - answer.

{mplicit in this objection is the notion -

- that “the human “intellect is not so
“limited, -and human' thinking does not

~mhake mistakes. The fallacnousness of
this claim is obvious.”

““14) The argument from consciousness

"’:|s essentially - that  machines ~ cannot

- think - because they do not have
- conscious feelings. Turing's reply was
10 point out that"we do not really

know, in the sense of -having directly

observed, that -anyone has conscious

 feelings, other than ourselves. | know

‘that | have coniscious feelings, but |

~-feelings. “1n ‘practice, ‘of course, -we

- .conventionally accept thatother pecple

~think, and there seems no reason why
we -shoutd  not - extend the same e

7 courtesy to computers

At the time he wrote, Turmg was
prepared to concede that there was -

still - mystery -about * the “nature ‘of

‘ ~constiousness, but felt that this was
~irrelevant to the question. One’leading .

physiological psychologist has stated
~that consciousness ‘is the vesult of the

~complex interactions of ‘the billions of
It this s -
" :torrett, there is no reason in’principié
avhy it should not be pussible to'design’ -
“a computer with sumu!ar compfexutces ~

‘nerve .cells ‘in the brain.

offunctlon
{5)" -Arguments from -

g mo;_‘:

existence ~of  the

“cannot - have
" behaviour, and this is Just another way"
- of saying that coniputers have limited -
* storage capacity. As Turing went on to

providing o

sand” -

conscious

: varnousg;
' Idnsablhtneq rake the form "l agree you ,

,tan ‘make machmes do the thmgs you
. say, it you will never be able” 1o
- fnake  6ne” to be friendly {or fall in -
~love, en;oy strawberrles and cream,

and so': on) This . eriticism really
amounts *

.much - diversity . of

point out, if you show'the sceptic how

a machire could do the required task, .
“this was' joften disregarded, -as " the
‘offered ~was too:

solution:

“mechanical’”. Thus this ‘argument

~~becomes very similar fo the argument
- from ‘conscibusness, in‘that it suggests

that there is something “’special’* and
‘‘non-mechanical’’ about = the
physico-chemical events  in the -brain

~which underfie behaviour. Thete is, of
no  scientific ewdence to :
‘support such-a notion. ‘

course,

(6) Lady Lovelace’s ob)ectlon was to
Babbage's ;. Analytical . “Engine, - the

““mechanical’computer described earlier,

It had, she'wrote, ''no pretensions to

otiginate - anything.”

really new has been raised many times
since. It is «mphmt in this ‘argument
that man, Urilike  the machine; does
originate matenai. Thus the answer to

. the argument is to point out that again "

ro scientific levidence has been offered
to show that the creative dct, such as
writing a novel, is not the outcome of

‘the . author’s  processing a series of
“inputs (his ex’periences and education)

to produce & new output, the content

“of which: stéms directly  from the,
nature of the mputs and of ‘the

proéessor

{7) The argument from mformahw i

of behaviour contrasts the supposed
unpredictability  of ‘human behaviour

“with ~the supposed predictability of =
-machine behaviour.1t is generally then
- concluded - that - e -
' machines, therefore machines cannot
:do what we can' do, i.e. think; The

simple  existence of the behaviourial
sciences s . a f‘g refutation - .of /. this

‘argument,since it  is fundamental to
~“any stience’ that ‘the phenomena it
- .studies  are governed by dlscoverable .
[laws A
Psycholognsts ha’\}e by no means?

“.behaviour,

“to saying that  machines

. nervous
- Lircuits,
differenices

<overy similar

"The argument
that a machine ¢an never do anything

kind “of

cannot "= be

-earth  with
~beings.

“About this computer of
yours that does the work of
three men .

o uncovered alt’” the laws - of human ;
‘but .they have certainly
. .made a good start ‘and can make fairly
~reliable predm‘nons under a varlety of

. conditions, ‘

{8} Argument from’ cohtmunty in the
nervous - system, -
compared one aspect of ‘computers

with the related aspect’ of ‘the nervous -~
system’. We need not concern ourselves™
with 'the details since, as ‘mentioned "=
earlier, computers are not, and are not -
~intended to be, models of the'brainor ="
‘the nervous - system. While there ‘are "~
- some  striking functional similarities -

and parallels in organisation between
‘systems . and

differences do not,

inTuring’s” papeér,.

electronic .
there .are also some large' -
in" both.function and"
structure.  The “point is ~that these’
in - themselves, ¢
‘preciude the possibility of both kinds
of system engaging in the same, or at

least very similar, behaviours, just asa =

paint brush and a spray gun produce .:
‘resuits’ despite their
structural ‘and 'functional differences.

”'THEFUTURE

1t seems reasonable to conclude that ™
" tomputers already exhibit behaviour
which can fairly be  described as %
thinking. The most tenable objection .
to this proposal might be the criticism™
that  our

“rather
often

.computers’ “are

narrow-minded . specialists,

“outshining 'the human ‘inteliect on one
- Jactivity, “bit" dunces; . of -
¢, - .completely, incompetent, in ali others. -

g
[

As has already been pointed out, this -

s simply . a-reflection ‘of currently -
‘' available ‘computers ‘and programmes.

‘Minsky : has -proposed that -it is in
principle - possible * to~ design ~and

. programme & computer that can not
sonly improveits-own programmes but

alsg  “its'.own " design. -~ Ohce  this

development takes place, we will have
~set in ‘motion a new’ evolutionary
< process, the- evolutuon of the thmkung
. machine,

“Then, - Minsky : feels it w:ﬂ be

““inevitable that, for the first time in his

existence, man will have to share the
\intellectua!iy

» “I think. therefore 1 am"
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FECORDINGS.

REVIEWERS: John Araneta, ;
Christopher Wagstaff, John Clare.

i

2 STOCKHAUSEN
NELLEN

- FRITSEH -B0IE KONTARSKY
o

STOCKHAUSEN — Kurzwellen. DGG

Stereo 2707 045. Harold Boje, electro-
nium and short-wave radio; Alfred
‘Alings and Rolf Gehlhaar, tam-tam

and short-wave radio;:Aloys Kontarsky, -

~..piano and short-wave radio; Karlheinz .

Stackhausen, filters and potentio- B

-meters. Double album.

*Kurzwellen’ is basically an uninterrupted

improvisation -lasting :53% minutes.. The

players react collectively -or in solo (this, I

take it, predetermined by Stockhausen) to

signals and snatches of programme picked .
up at random on shortwave radios.

In his sleeve notes, Stockhausen says,
“These records ‘should not be played mono
and, because of -theif large dynamic range

-(should be played) at relatively high volume,

if possible with four loudspeakers — two for -

each channel, one speaker in each corner of

the room.” & .- E .
I am afraid . 1 fell down on the Jast

" requirement, though I imagine that some of

the desired . effect .can be obtained by
listening through earphones, which 1 did. -

. Earphones “supply at least a third vividly
~ imagined i

; sound i source, giving - - the
impression that one’s head at least is inside
the music, or perhaps that the music is-
inside one’e head ~ in any case, a

- not-too-difficult ‘imaginative leap gets you

somewhere near where Stockhausen would

. ‘have you in relation to the music.

It should promptly be pointed out that
much of this improvisation is quite musical
and even harmonious, in the broad sense. It
has a musical flow, mostly, and can' be
experienced  as -music - rather than as a
succession of sounds or textutes.

.1t is not always very memorable music.

Sometimes it is only curiosity as to what the
musicians will do with a particular signal

. ‘which sustains interest. On Stockhausen’s

terms this is not a valid criticism, for he has
always maintained that music which can be
enjoyed - intellectually - rather than
emotionally, or sensually, has its place ~
and never more so than in this technical age. .
One _of the first signals, from the BBC, is
remarkably = similar = to - the opening of

" Beethoven’s Fifth Symphony. The players

‘repeat and paraphrase this for a few minutes

_-instinctual

before receiving a more nebulous short-wave
sound, which prompts some rather more

" interesting improvisation. However, they do

not always do better with abstract material.

- -Stockhausen’s idea seems to be in part to
Create a ‘strange’ environment of sound,-

some of which is produced electronically,
into which familiar cadences and familiar

-sound " ‘objects’ -are “allowed briefly to

intrude. Sometimes, of course, more strange
sounds are brought in from the radio waves:

, “Does not,” says Stockhausen, “a great deal

of what we réceive on our short-wave radios

.. already sound -as if it came from quite

different  ~spaces "~ -beyond - speech,

reportages, music, morse code?” The players
‘then react to the alien or familiar intrusion,

almost as if to discuss it among themselves
on a musical level. : B
These reactions —are often -at once
‘and - highly ~ sophisticated.
Familiar sounds may be. received as by men
adrift in space, or as though by beings who
had never heard these sounds before.

On the second side of the first recording,a .

snatch of some European song .in -the

popular idiom (whether actually popular or
not I can’t say, never having heard it before) *’

is  met- with antagonistic deep glowering

“sounds, which soon give way to a peaceful "~
_..and quite Jovely interlude. This suggested to

me a tribe of apes reacting with hostile
suspicion .to . something - strange, ' then
deciding that they like it and sitting back in
unselfconscious euphoria.. The music which
expresses this euphoria, however, is beyond
the making of apes. ..

There -are  some quite -exciting passages

-where everyone takes off on the sometimes

syncopated rhythms of short-wave static,
and - there - are - moments of magic
conjunction where an elongated and garbled

.voice fits right into what'is being played at

the time of its being picked up.

" The recorded sound is very good. This
- double .album will be an essential buy for -

anyone more than casually interested in
Stockhausen. Whether I would have bought
it myself is hard to say. Having had the
opportunity to listen extensively, I can only
say -that I will certainly be listening to it
again. —~ J.C. . -

J.S.BACH = Toccata & Fuguein D
minor (MWV 566); Fantasia & Fugue
in G minor (BWV 542); Prelude &
Fugue in E minor {BMW 548);
Passacaglia & Fugue in C minor
(BWV 582). Karl Richter (organ).
Decca Ace of Diamonds SDD 258.
Stereo. ‘ :

“Here we have oboe sonatas by probably
the most familiar composers of the Baroque

Era. The Handel sonatas sound very much -

like Telemann in places — no doubt written

before Handel left Germany. The Bach-
sonata .is probably :better known for flute
~and harpsichord. The Vivaldi sounds much

like any of his other sonatas. Whereas -the
harpsichord parts for the Handel and Vivaldi
works are built up from figured basses (and

'ELECTRONICS TODAY — AUGUST 1971

- movements).

in this recording a "cello reinforces the bass
line), the -Bach sonata has a separate part

"written out in full.

The disc is primarily intended - to
demonstrate the artistry ‘and skill of the
oboist, Heinz ‘Holliger. This it does well.
From beginning to end his control over the
instrument is strongly evident. Each phrase
is beautifully shaped and the music comes
‘to life. ‘An ordinary Vivaldi sonata can
sound very beautiful when in the hands of 2
fine artist. . -

Quite amazing is the different timbre of

“sound Holliger obtains for some movements

(Hande!l Op. 1 No. 6, 2nd and 3rd
Embellishments (especially
those for repeats) are well thought-out and -
delivered with confidence. 'Rapid passages

‘are  played - with ‘good -precision, - and his-
“triple-tongueing in the last movement of the

Vivaldi is notable. There is throughout a

“‘sweetness in the upper, register which is
quite lovely — usually we have to put up
‘with a rather thin and ‘scratchy’ sound.

Some of Holliger’s contrasts in dynamics are

'%erhaps slightly overdone (mainly in the

ach sonata). - R :
The only real shortcoming of the record is

the sound of the ’cello. Often it is out of

tune —~ and since the bass part is the basis
for the Handel  and Vivaldi -works,  this
irregularity of pitch is immediately
apparent. Somehow -the ’cello does not

“blend well with the cembalo ~ in fact, it

sounds rather plummy. Perhaps this is due

“to its well pronounced fundamentals, but I

did not like it. The lack of planning makes

" the 'cello sound quite ponderous. It would

have probably been much better to omit the
‘cello and let the harpsichord play its part
(which it probably does anyway) — or,
better still, to use a viola de gamba (with its
more prominent upper harmonics). :
Both Holliger and Picht-Axenfeld play well
together, the second movement of the Bach
sonata being particularly - beautiful, - and
entries are firm. The oboe, however, is often
a little dominating. This is excusable for the
Handel and Vivaldi works, where the oboist

is - probably : the main feature, but in the
-Bach the cembalo has its own importance.

A good showcase for an expressive oboist.

B BACH
| ORGAN
RECITAL
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Fully Sealed Lead
Acid Batteries

The NOYPER battery is fight in
weight, compact in size and is

recharging). Has a long service
Jife, is leak -proof, - explosion

roof and can be:operated in
.- any .position, but must be re-

with . .a - specially  desig
‘Clyde Noyper 8attery Charger
The batteries are suitable for a wide variety of electronic equip-

hting, portable TV and measuring equipment, They are
ava labF in 6 or 12 volt with ca{:acihes raneging 1rom

'hour to 8 ampere hour at the 10 hour rate.

MELBOURNE' o
269 Williamstown’ Roud
Port Melbourne. 64 1534.

BRISBANE: Lihks Ave.,
Eagle Farm. €8 01565,

ADELAIDE: 31 Burlelgh Ave, : Gl
- Woodville North TAS e
g Batteries Pty Ltd.,

NEWCASBTLE: 13 Dickson St, 118 Bathurst Street
Wickham. 61 1943. Launceston., - 24 73

_Townsvilie. 7186
"WESTERN AUS"‘RALIA'

65 2422

o

CLYDE BATTERIES PTY. LTD.
ST PO Box 167——(Factory Street)
T GRANVILLE, N.SW. 2142

Telephone-—-—Busmess 637 4051

SUPP[IERS OI" BAT TERIES FOR THE ElECTRDIIICS IIIDIIS TRY

maintenance free: (except for-

" charged in the vertical itlon'

: ,ment such as two-way radios——transmitters and receivers, emerg-

; tures Bs low as #20°
ampere

TOWNSVILLE: Penngy Lane,

Industrial Storage Batteries,
137 Frantiso St. Belmont.

STA
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CLYDE

‘Nickel Cadmium rechargeable batteries
““The ULTNICA range of batteries are all hermetically sealed,
which guards against leakage. They can be used in tempera-

C.. and are’ completely shockproof.

Suitable for usage in electrotiic equipment and communication
‘equnpment and eiectricai tools, .

, ’For More lnformat:on, Contact e

 CLYDE BAI"I‘ERlES

. TELEPHONE 637 4051

Mannfactnre—-Sales—Servnce

3204 Tel.: 97 4832, AH. 97 5539

iINDIVIDUAL ATTENTION AND ADVICE TO SUIT YOUR REQUlREMENTS IS OUR
PLEASURE WHEN YOU VISIT OUR SOUND LOUNGE. INSPECT THE WIDE RANGE OF

"EQUIPMENT AVAILABLE ATCOMPETITIVE PRICES AND THE BEST TRADE-!N VALUE.

392 Centre Rd., Bentleigh, Vic., !
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episodes - ~

oLAsSIOAL

HANDEL/BACH/VIVALDI — Oboe

< Sonatas. Heinz Holliger, oboe; Edith
Picht-Axenfeld, harpsicord; Marcal
‘Cervera, cello. Philips SAL 3772,

Stereo. Handel — Sonata in G Minor,
Op.1 No. 6; Sonata in B Flat Major; =
Sonata in C Minor, (Op.1:No.8. Bach
- Sonata in G Minor, BWV 1020,
Vivaldi — Sonata in C Minor.

“Karl Richter’s conducting ‘of Bach’s choral
works - has alway$ been impressive — his
petformarnces of the Mass:in B Minor and
the Christmas Oratorio are the finest I have

""" heard. - This performance’ of Bach organ
~-music is, however,; one of the worst I know.

Unless you-have very Victorian ideas on
how Bach should be performed, thisisnot a
record to have. Mr. Richter loves reed stops
for - ‘almost all the . counterpoint {(even

‘ including the fugue subjects), with the result

that no part is cleatly distinguishable -

‘except when fugue subjects are “served out”

by playing them on another manual, as in

‘the C Minor Fugue. Climactic moments are

disastrons since Richter insists on using full
organ each time, achieving merely a large,
thunderous noise. . .

“The organ used (Victoria Hall, Geneva)
does not help matters with its overblown
16’ and 32’ open woods and roaring pedal

> ophicleides — but it does have certain stops

which, if nsed in right combinations, can be

o useful .for the performance of Baroque
~organ music. Richter does use some of these

stops in the E Minor Fugue, but only for the
once’. the - subject material

appeats, we aré back to the messy sound of
multitudinous 8’ flues and reeds,

There -are ‘many changes of registration
{perhaps too many for the echo effects of
the D Minor Fugue), and where there are
manual changes for the episodes, the

tontrast of sound and timbre is somewhat
-overdone.’ Richter is content to accumulate
stops during a section .and, in fact, the"
Passacaglia' sounds like one gigantic build-up
from a soft 16” pedal theme to full organ for

the 1ast variations. o
Phrasing  is disappointing - throughout.

Richter uses staccato freely (even fot fugue '

subjects) but not with any regularity, so
that the opening theme might be played
st¥ccato but the pedal entry legato (as in the
E Minor Fu

¢). In some instances-the use .

- of staccato for some of the fugal episodes is :

- fine ~'it can provide an effective contrast —
. but continous use can be very pedantic, as
.. in the G Minot Fugue. There is little feeling

. of continuity within the fugues themselves
= the opening of the D Minor Fugue sounds

' -quite dainty, wh’eféas' the end is austereand

rather cold. s o
I find particularly annoying the changes of
tempo during a work; not only do.wg have
different registrations for each variation of
the - Passacaglia, ‘but (Variations XIV, for .
instance) different tempos. Rubato is freely
used, but this becomes distressm_g when
Richteér = applies it ~to .the -endings  of
variations in the Passacaglia. .
‘On - the . whole -then, a ‘very romantic’
performance: Richter’s later recordings of
Bach organ music for DGG are better, but
still do not approach the magnificence and
beauty of those made by Marie-Claire Alain

" (ERATO) or Lionel Rogg (ORYX, WRC). —

C.W. - , .

STRAVINSKY — The Firebird {com-

‘'plete 1910 version). New Philharmonia

Orchestra, conducted by Ernest

 Ansermet. Decca SET 468-468A
- '(Includes bonus'record of rehearsal).
Stereo. -’ : .

Ernest Ansermet’ was the first conductor
to record the complete ‘Firebird’ at a time
when -the entite score was anything but
known to concert and record buyers.

A decade later, . another recording was
made by Ansérmet = this time for stereo —
and, as in the first recording, with the Suisse
‘Romande.” As this.second recording is still
available on Decca-Ace of Dismonds, with -
still more than acceptable sound, it seemed
needless duplication on the part of Decca to
record the same work with Ansermet a third -
time. . ) :

The availability of the composer’s own

magisterial’ reading (GBS) and -of a fine
Dorati (French. Philips) also did not make .

me exactly eager for another recording by
Ansermet, both of whose earlier efforts, -

wete, it seemed -to° me, rather -anaemic.
renditions. Certain portions of the score —

especiafly the Infernal Dance and the Finale .

- appeared simply beyond = Ansermet’s
achieving. His orchestra in these sections
sounded as if it would fall apart any

. moment, and intonation was uncertain, in

any case. Strange, I thought, for a man

whose performance -of -other = Stravinsky

works were in fact very fine — if, at times, a
trifle smooth compared to the composer’s.
It ‘was brave of Decca to record a third

- version ~ but how worthwhile in this case!

-These tecords preserve a moving memorial
of the Swiss conductor’s powers at the end

--of 'his -life. Every moment here seems to

élow with an: unusual light. What laying!
S0 much nuance of phtase and tona? colour
is captured that it is hard to believe the
same man could have conducted those
-earlier performances. One just cannot pick

out a particular instance of fine phrasing '

over-another. .

- 'The 1910 score is not gratefully written
f<_>r the orchestra '~ -but what - control is .
displayed here! One cannot put it down to -
the definitely finer orchestra: a hearing of -
the rehearsal record that accompanies this
performance reveals some of the aura as -
Ansermet struggles 1o resolve the intricate =

~difficulties involved here. Perhaps the finale

is'not presented with the same majesty -and
control of wind and brass that only Eugene

~Ormandy once achieved on (Am.) Columbia

ML-4700 in a performance of the Suite. But

it is in many ways finer than the composer’s
own, o - ; .
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- easily . be

- same

‘els‘e Boes a long way to convince me thf"
this is perfectly unlisteneable music. Perh

Atritating,. mannered, = yet

Allsn-all, this performance is in fact a -
more subtle display. of the colours of the
score. The rehearsal record -preserves some

‘moving episodes — as when Ansermet,

working to -achieve the precise coloration

from the Triangle, recognizes an old face:
“Ah, you are here?”

— “Yes (from the
Triangle), I am here.” “Then,” Ansermet
pleads, “do it, as in the old time!” At the
last, the orchestra breaks into applause for a
justly elated Ansermet. —J. A. .

LISZT — A Liszt Recital. Sonata in B

Minor; Etudes d’execution transcen-
dante No. 4; Mazeppa; Annees de
Pelerinage — Premiere Annee:

" ‘Suisse’; No. 6 — Vallee d’Obermann;

Liebestraume No. 3. Pascal Roge

. {piano). Decca SXL-6485. Stereo,

The piano music of Liszt - indeed any
music by Liszt ~ is-difficult to put across.
Technical _obstacles ~ are . obvious, but a
musician ‘must have more: ‘an affinity for
the music, an identification, one is almost -
tempted to say. - i

It is easy for any Liszt to sound plain bad,
and a lot of it is. But how many times dpes :
‘bad’ Liszt come to life, become interesting,
even noble in the hands of .a few
performers? = and few there are, despite
any so-called . Lisat revivals. A popular
enough work, like ‘Les Preludes’ may well
be faded shetoric ~ but in the hands of
Mengeiberg and, oddly enough, Fiedler, the
same work was an experience. . . o

At age seventeen, Pascal Roge possesses an
already remarkable technique. He marages

" to breathe a little life into that ‘Maze?pa ,

¥
Some very lovely playing here, particularly -
i the  more reflective episodes. Roge’s
youthful enthusiasm does not quite succeed
in . the *Valley. d’Obermann’, while the
‘Liebestraume’ is certainly one-of the most
tired, bored interpretations of the piece.
Roge is too young for ‘Vallee’ and already

_ old for the ‘Liebestraume’.

But the Sonata! A performance -or
recording of 'this enigmatic 1853 piece can
unbearable.. It . requires,
paradoxically, a youthful flair, with at the
time an elderly aristocratic
detachment {how necessary these qualities * -
are for much Liszt — and it is not

. coincidence that these same qualities might .~

best describe the Weimar Liszt).: e
It is a pity that Decca has seen fit to give -
this disc a brittle piano sound. Played at
moderate volume, the Sénata sounds quite
virtuosic but also brittle. An adjustment of
the controls brings across half of a great
performance, - . ca
Roge displays dazeling finger work, =
excitement, lacking only a little restraint, or

. -detachment or serenity, particularly for the
© . latter “stages of the work., But this is
evertheless one of the finest renditions ¢ _

the Sonata available. Just about everyo

there is something in. this performa
which will give us a noble Scﬁxata iny

"fumre. Meantime, those interested it
really hunt around for the Barere o

Fleischer recordings (both deleted) .oy
failing that,. comfort ‘themselves with g
‘ remarkab
performance by -the 1932 Horowitz ¢
Seraphim 60114, —J. A, : ,



Herbert von Karajan has led the world s great ot G sy
orchestras and opera companies in their own halls

~ and theatres. At home, he listens to them w:th B
Acoustic Research equipment.

- 'Few musicians have achieved the international distinction
-accorded Hérbert von Karajan. His performances of
.Wagner's Der Ring des Nibelungen cycleat The - .
_“:Metropolitan Opera paratlel his remarkable series of
- recordings of the same cycle, released by Deutsche SR PR
-+ ~Grammophon. These récordings, together with a large - uthorized setvice stahon New packaging if needed isalso |
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for speaker systems, 3 years for turntables, 2 years for S
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At his hame in St. Moritz and in his Essex House suite in
.“Néw York, he uses a high-fidelity system consisting of an
AR turntable, AR amiplifier, two AR-3a speaker systems, a

;'; Sorty TAH-10 headphone adapter and Sennheiser MDH-414
headphones

Acoustnc Research Inc. R SR
Massachusetts, U.S.A. Ve : o i
All' AR audio eqmpment ison demonstratxon atthe ; v
‘AR Music Room in the Sydney showrooms of the - i ‘
Austrahan Distributors. - - :

| Austrahan Dnstnbutors s co i . ;
W, C Wedderspoon Pty Ltd e i
- showroom: 193 Clarence Street, Sydney. 29-6681 . - ’ o = |
AR sound equipment ‘may be purchased from the loﬂawnr\g Australian Dealers o ) | BN et e o
d NSW Magnetnc Sound, Sydney. 28.3371. Photo Hi-Fi, Sydney. 26-3234.: “Sydney Hi-Fi, Sydney. 25.1082. VIC.: Suttons, Me!boume . : |
- $0-1201. Douglas Trading, Melbourne. 63-9321, S.A:

Sound Spectrum, Adetaide. 23-2181. AC.T.: Homecrafts, Canberra. 47-9624. B |
W.A:: Leslie Leonard, Perth. 21:5067. Alberts T.V. & Hi.Fi Centre, Perth. 21 5004 QLD anbane Agenc»es anbane 26- 931
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LOUIS JORDAN — “One Sidéd Love”
" +Prazz SLP 321. Stereo. One Sided

Love; Bullitt; New Orteans and a'Rusty‘
-Old Horn; You Gotta Go; I'll Get -

‘Along Somehow; Wild 1s the nght
Sakatumi; What's on Your Mind?:

~“Monkey See, Monkey Do; Watch The

World.

" The elements of rock-anid-roll were present

in jazz, .blues and boogie — but certain
artists, -like . Louis Jordan and Earl Bostik,

- put it together in 4 way remarkably similar

to the format which emeérged in the fifties
and became the addlction of kids all over
the world.

Jordan won some repute as a jazzman on‘a
“alto with Chick: Webb’s band in the late
7-:1930s -~ but  with his own band, ‘the,
Tympany . Five, he concentrated more and . -
"more on novelty vocals, and, of course, .’
earned himself more bread than he could”

have hoped to do otherwise.

= This is not .to-say that he. completely
forsook jazz -and “the ‘blues. One- of his
‘biggest hits was ‘I'm Gonna Move to the

‘Qutskirts of Town’ which was recorded by
‘Ray Charles on-a memorable recording,
i*Genius Plus Soul Equals Jazz’. I am certain
that Charles listened quite alot to Jordan — .
cas well .as to more ‘primitive’’ bluesmen,

“notably Blind Willie Johnson. Charles in his

< ‘more restrained, sly dnd Jascivious mood

sounds quite similar to Jordan. In 1946 .
Jordan’s recording of ‘Choo Choo -Ch!

Boogie’ s0ld a million copies. ..
This is'a quite recent recording of Jordan,

- with'a big band and chorus. There are a lot
-~ of novelty numbers which are pretty funny, .
not least for their naive quahty There are a

- few quite expressive ‘serious’ performances,

and -there are: two' bursts- of Jordan’s
raunchy saxophone - on ‘One Sided Love’
and ‘Bullitt’.

The band is alright The drummer plays a H

cross between . fifties rock —and .old

dance-band style. :All the same, ‘it often

rocks very happily (indeed. Jordan, who
must be sixty-odd, has a remarkably young
voice, and his saxophone is as powerful as
ever. i

This lS a great patty record and at the'
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“to - the d ,
. tradition; ‘and Lonnie Johnson, the negro, . . =

:Orleans —

“been more different,
“together ‘in perfect harmony — which I'm
- sure .could ‘be largely attributed to Langs
* amazing adaptability.

same time something of a. collectors item.
The recorded sound can only be described
as second-rate by today’s standards; and this
seems to be the norm with this import label.
On the cover, incidentally, there is‘a tribute

. from one great entertainer, Sammy Davis, to

another — Louis Jordan. — J.C.

_EDDIE LANG AND LONNIE ‘
JOHNSON ~— The Jazz Makers Swaggie

S1276 Mono. Two Tone Stomp, Bult
Frog - Moan, Work Ox Blues, Blue-
Blood Blues, 1'll Never Be the Same,
Prelude, There'il Be Some Changes
Made, etc.:

Featuring two great guitar players, this
album spans the entire American popular
music spectrum of the late twenties, from
concert - classic * to -country blues, from
back-room . small-band ~ jazz ™

and the common ingredient is Eddie Lang.

- Lang, 'who ‘was born Salvatore Massaro in
Phila elphia in 1903, was trained according
established - European . cultural

was raised in the home of jazz — New
I where he was born in 1900. Their
respective backgrounds could hardly have
yet ‘they ' worked

All of the tracks were recorded in New
York between April 1927 and May 1929 —
and ‘I'll Never Be the Same’ and ‘There’ll Be

. Some Changes Made’ should be well-known
‘ to locdl jazz lovers, as-they were teleased

locally many years ago. On these, and other

tracks on .Side A, Lang is accompanied by

Frank Signorelli ~ former pianist with the
original “Dixieland Jazz Band — and one
could not wish for better examples of the

silver tone for which Lang was noted. They -

say that he possessed a magnificent guitar,
and he always knew how to make a single

) 'ymelody line really sing.

Lang’s thusical idol was the great Spamsh
guitarist - Andres ' Segovia, and . in ‘April
Kisses’ (Lang’s - own - composition) and
Rachmaninoff’s Prelude he - displays  his

' brilliant technique.

Side A closes with ‘Jeanirie I Dream of
Lilac Time’, and the sympathy between
pianist and guitarist on these non-jazz tracks
only comes -about when  two - great
professionals get together in mutual respect.

. Side B, however, gets-down to the real

stuff of which blues and. stomps dre made

~of, and this time it is a different Lang,
adapting himself to' the earthy feeling of a

natural self-taught negro — Lonnie Johnson.

Lang grew up in the New York dance-band

world of the twenties and early thirties and

- had ‘never undergone the experiences of

Lonnie Johnson, yet here he is playing blues
with the authentic rapport of a negro.

The last four tracks from this side are all
from the Okeh ‘race’ repertoire, and on

" ‘Work -Ox ‘Blues’ and ‘The Risin’ Sun’,'we =
~also hear one of the finest blues singers of

that time — Alger ‘Texas’ Alexander. This is

-raw “honest ‘stuff. with no refmement or

to “elegant - -
Broadway and Hollywood popular songs ~ -~

added ° flavouting to “make ' the music
palatable- to  the sophisticated white
audience of the day.

The ~April 30, 1929 session, tecorded
under the name of Blind Willie Dunn’s Gin
Bottle Four, is certainly a strange one. Lang
and Johnson are joined by King Oliver on

- cornet, J. C. Johnson on piano, and Hoagy

Carmichael scat singing and banging on
some old cymbal, a drinking glass, and what
sounds like Oliver’s empty trumpet case and
a Latin-American scraper. Later on he finds

~“some temple blocks to fool around with. '

The titles .on this particular session are ‘Jet
Black Blues’ and ‘Blue Blood Blues’, which

© were also released in Austraha on 78 pm

‘many years ago.
Eddie 'Lang died in 1933 and  Lonnie
Johnson in 1970, ‘the -latter’s ‘age- being

. .variously estimated at 70 and 81 years ‘old.
.. More than 40 years after making these discs,

Lonnie - Johnson - remembers - and - says of
Lang: “He was one of the greatest musicians

- Iever worked with.”

Quality - is surprisingly good, particularly

- -on the guitar duet tracks. A very worthwhile

buy in any man’s language. ~ G. B.

BIX BEIDERBECKE — Bix and Tram
 1928. Swaggie S1269 Mono. /

There’s some’ beautiful Bix Beiderbecke

‘cornet on the Swaggie release of ‘Bix and

Tram 1928°, ‘but  there are also some
laughably. schmaltzy vocals, the naturé of
which can be gauged from the titles of two
tracks alone’ — *Cur Bungalow of Dreams’
and ‘My Pet’. -~

Poor Bix! He was ajazz great but on most
of - his recordings he was surrounded by -
pedestrian . rhythm - sections, - saccharine
saxophones sections, and most cumbersome
paraphernalia of what was called The Jazz
Age. No wonder he resorted to the bottle

-heavily and frequently.

Even ‘Bungalow of Dreams’ is rédeemed
by his beautiful introduction, and he-shines
in' the chase chorus with Tram (the
nickname - of © saxophonist .
Trumbauer) after ~ that dire vocal  on
‘Borneo’.’

He takes a superb: break on the dehghtfuily
mellow ‘There’ll Come a Time’, which is
strictly = instrumental except : for - the
mystifying horse whinny at the very end.
Referring to this track in the sleeve notes;
the erudite Brian Rust says the composition
was “‘apparently a collaboration.between
the New Orleans trumpet player JJe ngy
Mannone and the king of New York’s hot
trombonists ~ a strange partnership.” I
mention this only because it is strange that
Rust, . normally a very thorough  fellow,
failed to tefer to Mannones own record of
the. tune under the title of ‘San Antonio
Shout’  (with the so-called New Orleans

- Rhythm Kings in 1934).

Tram and Bing indulge in some amiable

;corny . patter before Bing sings ‘Mississippi

Mud’, which has more superb Bix.

) Tram and probably Hoagy Carmichael are

responsxble for the patter on ‘Take Your

" ‘Tomorrows’.. Tram then plays the first half

of the first ensenmible on. .C melody :

105
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which shines all the more by companson
o - B.W.

JAZZ

£

saxophone, and Bix leads the second

jammed half in very thrilling fashion. He
plays  sublime,  lazy, . floating,
over-the-hills-and- far-away x:ornet ‘behind
Tram’s vocal chorus.

There’s -little other -instrumental “ work
worth noting. -

Eddie Lang plays wonderful gurtar behind
the sickly saxes on ‘Lila’ and behind Smith
Bellew’s vocal on ‘Love Affair’, and there’s
acceptable clarinet from [zzy Frledman on
‘Love Nest’. - -

- That, alas, is about it. %

"Be advrsed though, that those dated vocals
by such performers as- Scrappy Lambert,
Smith Bellew and Martin Hunt often
precede scintillating cornet work by Bix,

MILES DAVIS ~ Facets. CBS 62637.

Mono. Miles Davis, trumpet; Wayne
Shorter, John Caltrane, tenor sax;
Phil Woods, alto; Herbie Mann, flute;

" Frank Rehak, trombone; Red Garland,

Bill Evans, pianos; Paul Chambers,
‘Milt Hinton, bass; Jimmie Cobb,
Phiily Joe Jones, drums. Devil May
Care, Budo, Blue Christmas, Sweet
Sue, Three Little Feelings, Jitterbug
Waltz, Round Midnight,Wild Man
Blues, Django, Jazz Suite for Brass.

This is an apparently randoni collection of

. Miles Davis, from ‘Budo’ with Miles’ quintet

of 1955  to ‘Blue - Christmas’  with a
short-lived sextet iof 1962, Tt includes a
session arranged by Michael LeGrand and
two tracks -~ ‘Jazz Suite for Brass’ and
“Three  Little Feelings’ -~ with the Brass
Ensemble of the Jazz and Classical Music

. Society.

There is some dull stuff hiere, some good

tracks and two gems. JJ Johnson’s ‘Jazz .

Suite’ is enjoyable ‘to hear once. again for

‘nostalgia, and that’s it. He’s made the brass
ensemble sound like a cross between Stan .

Kenton and a Navy band.-The LeGrand
stuff is nice but'not great. I don’t like the
way he has arranged ‘Jitterbug Waltz’ in two
time srgnatures MllCS however, - plays
beautifully.

- “Herbie Mann’s solo and LeGrand’s touches -
-of Debussy almost destroy the mood Miles

estabhshes with his stem mute on ‘Round
idni g and Jelly Roll

- .phrasing!

an fhr other

- hand is very good and has a ﬁne Coltrane

solo. Miles introduces ‘Django’ on stem
mute ' with the stem -pulled out .~ a

marvellous Sound, - breathy . but almost -
. without overtones on soft notes. He replaces

the stem for his in-tempo solo, giving a more
edgy * sound, and  here LeGrand’s soft
cascades work ' .where they failed & on
‘Midnight’ )

‘Devil May Care’ has Miles swmgmg

. beautifully with the did of Jimmy Cobb and
Paul Chambers, the high-speed shuffle of his

blunt-tongued .runs - generating - terrific

“-intensity within a small dynamic range, his

brief, savage leap ‘into 'the upper reglster
gaining thereby in impact. *Blue Christmas’
you can forget. Must be the only time Miles
has recorded with .a vocalist. ‘Budo’ is a
boppy workout with muted Miles and

" uncharacteristic Coltrane. ‘Sweet Sue’ and

‘Three Little Feelings’ are classics ~ if you
are interested in- jazz, T don’t think you
should be without them.

“The first eight bars of ‘Sweet Sue’ seem
pretty abstract to me to begin with — I can’t
even remember how the middle eight goes —
but Miles. has used a -weird, oblique
paraphrase of them as his theme statement.

Miles, Coltrane and Red Garland take four
<choruses each in which they probe a most
_peculiar, mysterious area, only indirectly
“related to' melancholy. It remains a strange,

indefinable mode- of feeling. This was truly

© experimental jazz in its time, and it retains

its fascination. Listen to the weird chords
Garland plays in accompaniment and during

his ~own . solo. Take note of Coltrane’s

opening phrase — where is he going? Philly
Joe’s loosely splashed cymbal, accents. That
odd gurgling sound, somewhere between a
single note and .a  trill, with which Miles
almost stops the beat. I can only imagine he

-does - it" by ﬂuttermg his . tongue whilst
depressmg his trumpet’s valves halfway For

all that, it’s real hot jazz.
"I’hree Little Feelings’ is a srmple and very.
pleasing arrangement for the brass ensemble

by John Lewis. The second part has perhaps
the most-beautiful trumpet solo Miles has -

ever played. The sound he ‘produces!
Fragile, yet full and glowing. The poise and
delicacy, and the underlying strength, of his
There are people who keep
inanely repeating the -old baseless cliche
about Miles being anintroverted player Oh,
yes. So was le Beiderbecke. So is Bobby
Hackett. .

. Quite-a bit has heen lost from the originals

"+ in-the recorded sound, in dynamrcs rather

than detail, —J. C.

ANDRE MAURICE — Acting Trio:

Actuel 529314, Stereo. Phillie Mate,
tenor sax; Andre Maurice, cello; Jean-

Pierre Sabar, piano; Acting No. 4,

Acting No. 13 Cello Duscordao No. 9.

I’'m inclined not to mnsider this as jazz

but as'chamber music (though it seems to
have been recorded in the open air) using

- many of the techniques and actual phruscs

of free jazz, but taking off from there wiito s

range of sounds produced by such relatively .

‘haphazard methods as squeeling the ball of »

‘finger ‘along a2 polished surface of a tus

string, pluckmg the strings inside the pmw
with a variety of objeots rapping -with: #1ie
bow against the cello, and so on.

All of these have, Of course, been uscd as »

‘colouration, -and -even for short musical
passages, in free jazz; but; in the main, ¢ =n
avant-garde - jazz men  have confri-d
themselves to sounds
controlled in terms of pitch and timbre iw
the degree one - would expect from =
conventional musical instrument. hOV&en 4
ravcous or unysual those can be,
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which ~-can b

: 1mmed1ac\

The 1mprovrsat1ons of the Actmg Trio
oftén have ‘as much in common with the
music of Cage and Stockhausen as with
Archie Shepp or Pharoah Sanders.

‘Tenor man Phillips Mate seems to have -
been influenced by both Shepp and Sanders,
though he gets a much thinner sound than
either and he doesn’t try to swing in a jazz
sense.. - In  the middle register he  gets
something  near the academic saxophone
sound, -though a little meatier than that. He
stays in the false upper register a lot and his
playing is effective in the context, though
one gets the impression that one could be as
effective oneself, saxophonist or not. This
probably not the case, unless you happen to
be a good player, because Mate’s playing
here  certainly . demands a considerable
command of the instrument: that squeeling
is all .very accurate, -when you. listen .
carefully,

Sabar, as we" have intimated, spends ‘as
much time . inside ‘the piano " as out,
strumming apparently at random at times,
playing quite musical phrases at others.

Maurice “plays some simple but pleasing
conventional passages on cello, and gets a
lot of gouging and scraping sounds some of

‘which seem to be produced by shortenmg

radically a string and bowing savagely at it
between the fingers.
The players are at all times interacting

" ‘with each-other and maintaining -2 musical

flow, but I have -difficulty in picking one

{performance ‘of this kind as being better

than -another, in .any but completely
subjective terms. I enjoyed this. It is always
interesting, and in-a couple of places quite
exciting.

The - best - parts for me -are those where
Sabar .‘pours out cascade "on cascade  of
atonal notes and chiming dissonant chords

- while Maurice groans down low and Mate

produces -a remote, crying song. In these -

-passages the instruments are played more or

less - conventionally, and I wonder if nsing
sounds produced with limited control is not
a bit of dead end. In theory you should find
yourself using broad approxrmatlons of
ideas. you might be able to articulate in

“detail on a specially designed instrument.

Here, 1 think, is where electronics are
getting to play an increasing part. — J. C..

THE GENE SIEGEL ORCHESTRA ~
‘The Gene Siegel Orchestra’. Pzazz
SLP 325. Stereo. Olivier Messiaen

-Influence, Rain Dance, Song for a

Lost Weekend, Terra Incognita, Trans-
cendental Theme, Mystery Monolith,

‘Song for Our Brothers, etc.

There are those who after a cursory

* hearing of this record would dismiss it as a
° hotchpotch of jazz and clasical elements,
-and I am dubious of - third Stream’® music

. myself ~ but this jazz band, plus strmgs and

electric  instruments, bears repeated
listening. As with" Stan Kenton, they are
open  fo criticism - for . incongruous
juxtaposition, for following . complex

- sounds, not with simplicity so much as with

banahty, but they do a lot of thmgs which
are good in the car.

I hope that this has not unduly raised
expectations: ‘it is not a 1ecord to be taken
all that sericusiy. ‘Each track has passages
which * would fit - -comfortably into  the
soundtrack ~t a -petroleumn commercial —

:but while yuis-are allowing it to go by as a

‘pleasant movieg background, odd voicings, .

- contrapunta! uassages, strands.of modern
classical  hars 1ony - .and . relatively horny
“contemporar

jazz solos emerge from time

to time and grab your attention.-
Unfortunat-iy it is not very well recorded..

The bass orome- tracks is badly defined,

and the scund overall lacks. the sharp

: ,xch could have made it quite

exciting in p.ots. - §1C.
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1t is easy to handle; it makes music forhoursand' ENed
- can easily be replaced by anewone atany time. | .~ The playing times: :
-1t can be taken anywhere, it can become thelife .= i -
and sout of t‘he party, but :jt can alscl: gnfze equal - C 60 =2x 30 mins. = - 60 mins.
" pleasure at home. It provides stimuius for - PR :
: 'gancmg, it is always ready to retain new C 90 = 2x45 mins. = 90 mins..
0120 = 2'x'60 mins. = 120 mins.

impressions and is real easy going. it is a means {”
- ‘of giving pleasure to oneself and others. it weighs
“only 1.6 ounces “in the nude,” which means

< without its protective plastic package Futly

- clothed the “C.C.” weighs approximately 3.4 3
- ounces. However, we hasten to mention that-
-5 4GC.C."” is not an easy going girl. “C .C.”isour

'*BASF Compact Cassette '

. BASF Compact:
.Cassettes available
.everywhere in your
i chaice -of either

~{‘Trans’ or “Plastlc
ack.” '

- " Australian D:stnbutors. Maurice’ Chapman &Company Pty Lid., 276 Castlereagh St Sydney Phone 61 9881

1468urwood Rd., Hawthorn V|c Phone 81 0574
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MODERN CHICAGO BLUESMEN —

“‘The Best of the Chicago Blues. Van-

guard VSD-1/2. Stereo. Jimmy Cotton,
Junior Wells, Buddy Guy; Otis Spann,
Homesick James, J B. Hutto Double

- ‘album set

Thls must be the bargam 1f not the’ record
of the year. =~ -

I've heard ‘many ‘of these tracks “on
imported recordings, but I'm not sure that
they’ve been released in this country before.
Either way, I fairly sprang at the chance to
grab them for myself.

On here are some ‘of the most powerful
blues performances ['ve ever heard. Buddy

" Guy's ‘I Had a Dream Last Night’, Junior

Wells’ “Vietcong Blues’, and Guy’s ‘Sweet

_Little Angel’, are the real spine-chillers, but

really everything that Guy or Wells touch is
charged with emotion and sheer dynamism;
there are only one or two dull tracks on the
whole double album and they are only dull
by comparison.

Much as I respect the’ way the Beatles and
the Rolling Stones developed, it is amazing
to :think - how .popular they became even
before  they ~had gone fpast pretty puny
imitations of the kind of music you’ll hear
on these recordings, and really it must be
said that few of today’s rock groups, though
they may pile on more volume, are able to
get anything like the rhythmlc tension of

. some of these performances — particularly -
the medium or slow tracks, which are tomy - - .

mind the best.
Buddy Guy s voice is hlgh and shivering

““with emotion and sensuality. Listen to the

tender - but - fiercely burnmg passion of
‘Sweet Little Angel” = -

I've got a sweet little angel

And | love the way she spreads her wings;

" Yersl When she spreads her wings around me,

1 getjoy, yeah, in everything!

His guitar here echoes the intonations of
his .voice: high, almost hoarse, incredulous
in the face of pleasure. You've got to be in
good health to take it. The interplay with
Spann’s 'piano, "here‘as elsewhere, 1s quite
astonishing. -

On ‘1 Had a Dream Last Nrght Guy’s

~'voice and guitar are sharp as a whip. This is

everything a blues band should be: they are
able to hang it all out untll you feel you can

G

hardly take any more, and yet every note
counts. In the séventh bar of (I think from
‘memory) the third .chorus, Guy’s guitar
tangles briefly with an impassioned trumpet,
and at this point I stood straight up off my
chair, - ‘pointing, calling . soundlessly - for

. someone to come and hear. I was alone in

the house; funny feeling, that.

- Listen to the dtalogue throughout between
gurtar and Jack Meyer’s bass, N

Otis Spann - plays some great old time

_‘stomping boogie piano —you can-almost see -
the glasses jumping in a row — but his best .

playing “is in: accompaniment, ot in
powerfully ~ “economical solos* ‘between
vocals. - On = Buddy. ~Guy’s' ‘One-Room

- ‘Country -Shack’, ‘his .deep chbrds fairly

growl.

These, however, ate just the hrghhghts It's
all“solid, and every household should have
one. ; ,

“THE ROLLING 'STONES —The
‘Stone Age. Decca SKLA 5084 Stereo.

Look What You've Done, It's All
Over Now, Confessin’ the Blues, One

‘More Try, As Tears Go By, The Spider

and the Fly, My Girl, Paint it Black, If
You Need Me, The Last Time, Biue .

Turns to Grey, Around and Around.

Here: we have some of the Stones’ earliést
stuff on record — -and we can see the
transition from a pretty ordinary blueés band

_-to a massively successful pop group.

It’s obvious -that' the  transition - was

' necessary for “their survival. : Jagger was
. laughable as a blues singer, anhd the band

seemed to find it very difficult to get any of
the attack or rhythmic tension of a good
blues group. They only began to develop
these qualmes years after they had made

their big impact.

Listen to how really bad a drummer was
Charlie Watts. Wooden and clumpish, he had
no more technique than Ringo; and none of
Ringo’s ‘undeniable ability to move a band

"~ along. The Beatles, ‘incidentally, never
“attempted the tough, groovy medium tempo
“blues that the Stones were apt to try. They

concentrated ‘more on Chuck Berry style,
mechanical, -happy bouncing blues, and ‘the
Stones seemed "able’ to handle this stuff

better as well, as in ‘Around and Around’. -’

Not surprising, for they were only boys.

On ‘their really successfut things, such-as
‘Paint it Black’ Mick still appears to be the
singer who ~has mnothing.. What “he " had,
obviously, had liftle to do with singing. For
a start, he was the first Unisex image. At
one angle he'was positively ugly, projecting
lewd and coarse masculinity; a change of
angle and expression, and he was pretty as a
gitl. He -was at once pretentlous and ‘a
roughneck.

Above  ali, he was 'v1canous with
fulfiliment . for ‘marny an awkward young
buck. If young acned Billy Smith sidled up
to a girl and said “‘Hi” she would probably
tell him to get lost without blinking or
breaking the rhythm of her jaws chewing
gum. But Mick could say ‘‘Hi, like a spider
to the: fly, jump right into mah web,” as the
song goes, and you knew he would be set.
Mick was evil, the lucky dev11
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“This recordmg is pop music hlstory The
Stones’ pop things were, of course, good in
‘their way. They achreved what they set out
to do, and .they -exercise the indefinable

 fascination of successful pop music — even

when you can’t really get involved with it.

,The recorded sound is a bit rough

RICHIE HAVENS — Stonehenge. -
Verve Forecast FVS 9523. Stereo.
Open Our Eyes, Minstrel, It Could

-Be the First Day, Ring around the

Moon, Baby Blue, There's a hole in

“the Future, | Started a Joke, Prayer,
-~ Tiny Little Blues, Shouidn't All the

World Be Dancing?

Nina : Simone quite often sounds like a
man, so it’s quite fascinating’ to hear some
of her style rubbing off on a male singer.

Richie Havens -is not in her class, and the
influence is not all that marked, but it is

_‘there. His voice is rougherand his delivery is

straighter. He is not really a blues, a jazz or
a.soul singer. He is a black folk singer,

_-though that label is losing its meaning day
by day; pop has in many parts of the world

largely becometoday’s folk music (I only
object to those who want me to accept it as
today’s classical music as well).

Havens  is a good example of the way .

-today’s folk music differs from folk and pop

music of the past. Until very recently the -
music of the people was concerned with
everyday things almost exclusively; specific
griefs and pleasures, trivia and tragedy, and
there were great, masterpieces in which
common nostalgia, pleasure or grief was
invested with such intensity that it became
almost unearthly — almost, one might say, if -
the - texm  were not $0 over-used, : it

" transcended itself.

Today’s songs, on ‘the other hand jump

_ straight into the metaphysical, talk often’in :

abstract rather than concrete terms. The
pitfails of yesterday -were ~mawkishness,
sentlmentalrty, forced emotionalism.
Today’s ~ traps .are ‘pretention,
meaninglessness on the one hand, or
monumental platitude on the other.

I'll leave you to make up your own mind
about Richie Havens on this count. Here’s a
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" quote from his cover notes: “To all the

- .. temples built by man of stone¢ and other

transient material: I wish to live to see them -

all crumble into truth and giles of light.”
.~ A lot of Havens’ songs have a traditional
-7 folk® feeling. 1 mean that rhythmic and
‘.~ harmonic structure common to such diverse
'* “'things as ‘Jezebel’.and ‘The Stranger Song’.
»"“This is - enhanced by Havens’ chunking
acoustic guitar, and made more ‘cosmic’ in
- 2 the contemporary connotation by electric
" ‘instruments arid shirling strings. It’s all very

enjoyable, though there are times when one .

" wishes Havens were indeed Nina Simone,
.* Simone --is . the - only  singer . whose

# interpretations of Dylan songs I prefer to -

- ~=:those . of their-composer. On Dylan’s ‘Baby
" Blue’ -here, ‘Havens delivers ‘the ' rather
= ““loosely’ connected couplets with increasing
¢+ agitation. 1-don’t think that thisis matched
“ by any accumulation of -strength in the
- “lyrics themselves, which, I have the distirict
impression, Dylan just rolled off until he

" -couldn’t think ‘of any more. )
Dylan’s ‘monotonous -delivery allows one
to .appreciate each -couplet ‘as an isolated
*.image or sentiment (some of them are just
--theatrical -and arty <cliches). I won’t go Into
“ Nina Simone’s methods here. Suffice it to
i say -that’she “is, to’ my mind, the great

-interpretive artist of these times. -

An interesting, enjoyable, . well-produced

.. recording.

~* ERIC BURDON AND WAR — Black

Man’s Burden. Liberty SLYL934193.

- Stereo.. Two-record set.-

It-gives me no pleasure at 41l to dismiss an
‘expenstve production like ‘this one, but the
~truth is that this is a pretty dull recording

on which Eric proves conclusively that he is

..’no blues singer. There is some similatity

~between Burdon’s approach and that of

.- ~Georgie Fame, but Fame is infinitely more
- ~~‘musical. e S ;

The back-up group, War,"is "black, They

have that feel, but they are just not getting -

into - anything here. ‘They need someone
strong out front.. Or ‘perhaps, as a friend

- assures me, they are a good group on their

own, I , ~ _
“This is not really bad, but there is nothing
.10 hold one’s interest for tmore than a few
Cominutest e :

" -CLODAGH RODGERS — *Rodgers

“ocn and Heart'. RCA SL101931. Stereo.
“>Under Your Spell Again, Like a Humble
-Bunny; Wind of Change, Jack in‘the

‘Box, Stand by Your Man, I’'m Gonna“
~‘Make You.Love Me, Wolf, Let Me Be ..
“-the One." | - . o

- = Miss Rodgers is quite a sexy-looking girl in :
her way, so if sexual fantasies are In your
line, this is for you. She doesn’t sing too’

- badly -either, but then she ‘doesn’t sing all

- that well.- The title ‘of the record is a cruel

“pun on-her name and those of songwriters g

“Rogers and Hart; cruel when, as it turns out,

~~:the tunes here are' in. the .tradition -of - -

thoroughgoing - pop - -garbage, along ‘with

‘Puppet on a String’, ‘or ‘How Much Is that
““Doggy in .the *Window?’ .and .on -back
 through “the -tin-pan .alley legacy (and its
~London imitation). .

V10 L  \. o

il i e sl e »

~dreaded ‘Puppet on a String’. A
. it on ‘radios on the beach all day, 1 walked

‘Jack “in the Box’, is"in fact 'a blatant
attempt to ‘come up with another ‘Puppet
on ‘aString’, with which to take ‘out the
worthless Eurovision ~Song -Contest once
more.:I'm glad I'm not in England at this
point:in time. I remember "holidaying in
Spainiand finding myself still pla%ued by the

ter hearing

into a club in the evening in good time to
hear ‘the ‘band go into it and to see all the
holiddying . English .- patrons ... leap . up,
galvariized by national pride, and begin
‘bouncing on the dance floor like jumping
beans : sychronised by ‘remote -control. A
disgusting sight. : O

The best I can say for this disc is that it is
probably :a good party record. Don’t invite
“me. Production is not particularly good, and

surface noise occurs here and'there.

"TONY WILLIAMS — The Tony
Williafs Lifetime. Polydor 2425 019.

Stereo. Tony Williams, drums; Larry
Young, organ; Jack Bruce, bass;

:John McLaughlin, gaitar. To Whom it

May Concern, Allah Be Praised, Once |
Loved, A'Famous Blues, Big Nick, ...

Righton.

~ When 1 heard that this recording was to be -

released in Australia, I got Peter Smetana,
who had an imported copy, to review it for

. us. As it turned out, the local release took a
appear . than I ~had:

little - lohger  -to
anticipated. -

“The 'more 1 hear this récording, the more
“accurate 1° find Peter Smetana’s review

(Electronics Today, April issue). So I shall

-just add a bit of general information. -

Two:of the musicians here, Williams and
McLaughlin; ‘are Miles -Davis discoveries.
Jack Bruce is, ‘of ‘course, Jack Bruce of

*Cream’ :fame.- Tony - Williams was about

nineteen when he first . played with" Miles
‘Davis, and he’s still pretty young. He has
played with'many other great jazz musicians
= inc]udin%{ ‘most” notably, ‘Eric Dolphy.
Therefore  he brings to what might be
classed as a“heavy rock album {probably the
‘heaviest’ - rock -ever - recorded) ~all ' the
subtlety, finesse ‘and sharp passion: of the
jazz tradition. ’ -

He always reminds me of a kind ‘of Cassius

-:Clay " of :the drums: precocious,: arrogant,
/flash; ; phenomenally brilliant. He’s got it

all — freakish sense of time, a great range of - -
* textures ‘and = individual rhythmic figures,

‘frightening power and the ability to tak,

articulate’ on the drums; a great feeling, in -
~.-other words, for the feeling of sticks on
~ekin. e RIS .
McLaughlin ‘and - Young have,:above all,

individual SOUNDS on their instruments. It

-'is -boring “to* repeat, buttrue nevertheless,

that most rock guitarists-and most jazz and
rock ‘organists (surprising, to me, how little

““jazz and rock organ playing differs) sound

alike. The practitioners here have instantly
recognisable . sounds --and ‘“styles.
McLaughlin’s . thythmic - ‘sénse, and -his
phrasing, are quite unique inrock, drawing

‘as they do ‘from' experimental jazz.-Jack *

Bruce is just a very good bass-player. ‘He
plays sevefal other instruments very well
too, but nothere. - : :

".'The music -on this record is ﬁhdoubtedly

influenced -by Miles: Davis; “but it’s -more
concentrated,” heavier, . and - perhaps

ultimately ‘not ‘quite so interesting. At first

'blist‘enihlg, " however,  most . people  will -

probably find these shorter bursts of speed

.‘and power more successful than Miles’ more -

spaced-out improvisations. This stuff tromps »
all over you from beginning to end. There’s .
very little daylight to be seen through the
music. | prefer what Miles has done, but this
is ‘never -less than devastating. If you are
really ‘musical, you will know that some of
the heaviest ‘rock was -played not ‘by Led
Zeppelin or Uriah Heep, but by the Beatles,-
right at the beginninﬁ of Sgt. Pepper.

Right, now have a listen to this. :
‘We should point out, in case 'you have -
been put off, that the review -this record :

" /.received elsewhere bore little relationship to -

‘the ‘music itself, though we do not contest -
that reviewer’s right to dislike the music. It -
is much simpler and more straightforward,

‘more planned and less improvised than he ok
~has indicated. I can only imagine that it was

the intensity of the music which threw him
jinto confusion. .. .o o )

MICHEL POLNAREFF —‘Polnar- -
eff's’../AZ Dise, STEC 81. Stereo.
Voyages, Ne dans un Ice-Cream,
Petite Petite, Computer’s Dream, Hey
You Woman, Le Desert N’est Pas

en Afrique; etec. ‘ .

Why ‘not, for'a’change; tune in to some "

. French pop music and see what is happening

thete? On the evidence of this recording by =

“Monsieur Polnareff, it is ¢oming into line

with pop ‘music everywhere. ‘As a general
trend I would say that this is a pity, but in"

. -the -case of -French popular music I don’t -
" mind in the slightest. French and Italian pop

songs vie for the honour of being the most
abysmal of all in my estimation. R
M. Polnareff writes most -of his ‘own .
material, and while his songs tend to sound
a bit too much like French pop songs, the .
rock .group -and orchestral . backings .are -

pretty good. They don’t set out to be very - k
--original, but to be craftsmanlike and easy to

listen to —and they are.: . e

" There are the usual baroque clichés, some
filmi sotindtrack - scoring - for “strings and -~

horns; but there is also a bit ‘of surprisingly - -

swinging jazz -piano, some sharp bursts of -

bra;s, and overall ‘a spaciousness of sound
“‘which is thoroughly enjoyable. ;

"My . pressing - distorts a little in forte
passages, and the stereo possibilities are not .
exploited as they might be ina recording of -
this type, but all-in-all it’s not bad at all.

‘The bass work, incidentally, gets very good *

in places; corny in others.
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PRIVATE EYE

Rustrak  Miniature’ Recorders 63 chart foll — one month's
~chart voltage, current, power, - supply at 1" per hour.
7 temperature, pressure, strain, - Portable or for panef mounting
© .- gvents; or virtually any para- - asa system component.
meter that can be converted ~Accuracy --2% of full stale,
into an electrical signal. - -~ - -Only 5" high, 3§'" wide, 4%
Inkless, -drywriting, rectilinear deep. Weighs 34 {bs.
tecording with wide range of - Combine any two functions on
-, sensitivities, writing and chart .one_chart in our new Dual 300
_speeds. - . Series.
“Quick, easy chart feview and
"~ se-wind. Sliding access window.
. 'Rugged die-cast aluminium case
in epoxy - suede-like charcoal
- .gray finish. :

Trend hght dimmers-..
match room Highting to' ]
every mood .ofF occasion *

~—finger-tip - control "~
froma mere candleglow
to full scintillating
brlghtness- e

fo0 e Mode! 288
' TECNICO ELECTRONICS

. Economy

o83 Carrington Road, Marrickville, N.S.W. 2204, Tel. 55 0411

2 High Street, Northeote, Vic. 3070, Tef. 489 9322 ‘

211 Flinders Street, S.A. 5000. Tel. 23 3979 B ; saves money. -‘You ‘pay -
~ 97 Merivale Street, South Brishane, Qid. 4101, Tel. 41571 - . only for the light that
RIS s : o ; ‘ ‘you -need. As the light
TES932 B . is reduced, electrical

‘ J .consumption falls -

' accordingly..-

Trend hght “dimming

R .

nstallatlon’ N

The Trend 500 simply
- replaces the existing .
b light -switch. Two ..
models -are available~~-
.an ‘architrave type
measuring - 34" x 147,
, ‘ and a wall plate-type
THIS ‘Measuring 44" x 23",
1S OUR Tmm
(0.040”) ‘
_ PRINTED
CIRCUIT
"BOARD
SOCKET

(Hlustrated actual size)

| “Load
500 VA mcandescent
or fluorescent.

It can be swaged and soldered to
bola(;d, 'or just soldered. Of brass, with .
gold plated or-tintillated finish. : :

-Useable as socket for our range of ' S FOR FURTHER DETAILS WRITE TO:

1 mm Plugs,. Crystal - Socket, Valve « R B :

Socket etc. 1t ‘can also be manufac- , "ATRON"S p"' "lMI'ED
- tured in _other - sizes, finishes or , THE CRESCENT, KINGSGROVE, N.S.W. PHONE 500111
s ‘materials to suit your needs. ' E F 1 74 RAGLAN STREET, PRESTON, ‘Vlc. PHONE 44 5021

Madé in Australia and available ex stock from:

S8 (3 ELECTROBITS PTY. LTD.

97 Cavanagh Street, Cheltenham. Vic. Phone 550 2402
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PRACTICAL
- SERVICING TECHNIQUES by Larry
“‘Allen. Published by TAB Books

“- December 1970, soft covers 255 pages

L8%" x B, Price $4.95.. Available

o from Grenville Publishing l‘.o., Sydney. -

. Many people say that  there. no
-.-substitute for experienceé in the servicing of
i electronic ‘equipment. This is very true but

‘of any subject can only be realised when a
“sound -and solid knowledge of basic theory
.- is the foundation. -

- Larry “'Allen knows what he is talking
" about and has done a very creditable job of
- explaining ~service -techniques “in- simple,

uncomplicated language. His basic theory is .

~Sound and there are very few ambxgumes in
. his explanations. :

“The treatment and coverage is specrfrcally i

slanted towards the needs of inexperienced
people, making their debut as servicemen,
who want practical commonsense, rather

" 'than - detailed . mathematical - ‘theory.
. Although  the . simplified

‘perhaps make the purists shudder, need of, a
“detailed mathematical model of a transistor.
“In fact any effort to include such material at
“such an need of, a detailed ‘mathematical
model of a transistor. In fact effort is to
b include such material at such an early stage
:could only lead to reader confusion and loss

~of confidence. The author has succeeded in .

“avoiding “over : complication = without,, as
“‘ happens in many similar books in this price
“range, ‘making ambiguous- and erroneous
- statements. approach to servicing'in general, .
-and - then - proceeds to -deal Wwith basic

“ transistor theory and transistor approach to

. servicing ‘in genefal and then proceeds to
~deal . with . basic . transistor - theory and

transistor -amplifiers etc., “etc. Sectiontwo

~examines methods of isolating faults causing
_.-distortion in audio amplifiers and then gives
a practical - approach - to . the servicing -of
" record changers and tape decks.
“Although the treatment of the subject is
quxte good - the quality of -photographic

L reproductlon leaves ~much to bedesired.”

" -This is a shame ‘as the author has gone to
“considerable ‘trouble to -supply plenty of

“photographs to illustrate - his - points. 1.

“personally "found myself peering at them in

“an effort to pick out the specific detail

;"it must also be bourne in'mind that mastery -

treatment of -~
~, transistor theory is the early chapters would -

BOOK REVIEWS

ELECTRONIC

"¢ Sections ‘three and fout descnbe servwmg

referred to in the text

techniques for transistor radio and television
-receivers” respectively;  finally “section five

Tdeals with the - operating pnnmples and -
: servxcmg test

circuitry . of
instrunients.

typlcal

In all 2 good meaty book for the new“

serviceman who would fmd it good value at
modest cost

COMPUTER CIRCUITS AND HOW
THEY . WORK by ~ Byron = Wiels
published by TAB ‘Books October

1970, soft covers, 188 pages 8% x
By Price $4.95. Available from

Grenv:lle Pubhshmg Co., Sydney

The tlﬂe of thrs book is perhaps a httle e
mlsleadmg, one would perhaps expect that =

_the usual gambit of AND/OR, NAND/NOR
gates and flip flops would be discussed 'and

: the’ organisation” of _these-‘to form - shift
accumulators; . arithmetic units -
“‘would follow:

This is hot the case, hOWever and as'the .

registers,

author states in his introduction, the book is

--not -meant for  those who do -not already
have a basic knowledge of electronics. e
1 ‘would go even further and say that you' -

should also * have a basic -knowledge of

_.computers. The genéral description of major
- computer : components, is-in - fact’ qurte :
sketchy.

In the mam the book descnbes the
apphcatnon of medium scale integrated
" devices
" Indeed thé ‘section labelled “Applications”

© takes up 111%0of the 188 pages. Only 40

~pages - approximately -are devoted to the
organisation of the computer as a-whole:
A ‘good glossary at the end of the book

defines ‘most 'of the common digital and
_computer jargon but would hardly be of -

‘benefit to the teaders to whom- this book
would be of value. The author has not
; thought - well" enough " about the level of
‘reader to which his book is aimed and to my
;mind -should ‘have eliminated :the -general
- ‘sections, and ‘made applicatidns the main

‘and only theme As it is, it 1s nexther one -

thmg or the 6ther.
If you know mothing about computers at
. all dor’t buy' this book it is not for you. It

“differentiating and integrating networks. .
- arei—

. Telemetry - “
Closed-loop Remote Coritrot

to -typical computer hardware.  gpplications, no particularsubject or circuit

“ can be covered in much detail. Indeed, the
.manual giving -merely sufficient -detail fo :
-.outline of the operation of these circuits.

" Much
" however, and ~home’experimenters ‘would

“reading for ‘those “technicians ‘who ‘like to

- are not directly involved, the book is.by no
'means a text book. It must bé consideted to

s really an essentral purchase

" REVIEWER: Brian.Chapr‘n‘an"i e

" does,” however, ‘present ~ some - interésting

<material to those who want to expand énan' "
.. already  fairly firmly estabhshed general,

- computer knowledge : g

PULSE & SWlTCHING cmcurrs hy

Harry. F. Swearer published by TAB
hooks 1970, 254 pages 8%" x 5%".
Price $4.95. Obtainable from Grenvulle .

| “Publishing Co. Svdﬂev

" As'the preface to the book states, this is

not -an ‘engineering thesis; it is a practical

examination ~of pulses, the circuits ‘that -
shape them and the variety of ways they can 3
‘be put to work. = g
" The first  chapter of the book lays down -
the firm foundation of basic definitions, ="
pulse - “characteristics, . ~harmomics, - étc. e
Chapter .2 -deals - with - multivibrators of <.
various types ‘and this is followed by a . =
further chapter on -amplifier response to °
pulse waveforms and the effect of L and C,

The book ‘then setiles down to study the
application . of pulse - circuits - in various
electronic disciplines. The subjects dlscussed';

Television
Digital computers
““Radar . .

Automation

Probe problems SRS

Miscellaneous switching Circuits: .+

Naturally enough in attemipting to cover
such ~an - extremely wide  range - of

book . takes on.the form of a reference ;

explain the most common circuits used ina -~
particular discipline, together with “a-brief -
given,

useful 1nfotmanon s

find .this book a reasonably good source of
interesting circuits.
Although - 'well ‘written and . mterestmg

know a little about disciplines in which they

be good value for the modest cost, but Hot

SIX INCH CIRCULAR -
" SLIDE RULE KIT

A and 8 scales on stiff card, with full instruc-

-~ ‘tions.- A -special promotion by EEB (a common-
‘sense experimenters magazine). .Send three Gc :
postage stamps to:

- THE AUSTRALIAN EEB
rBox 177, Sandy Bay, Tas. 7005

'E?:'o—-ilectmnics—ET
l i 2

YOU CAN SEE ALL E.T. .
PROJECTS WORKING AT

RONEC, 372 SYDNEY RD.
 BALGOWLAH, 2093

' Pos_t Free, SHALLEY, 127 York

-cnvsrALs‘ i
“for'CB 27,240 and 286, 785
MHz, 4in. pin, mmlature. $6 pr.:

Street Sydney
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 MUSIC SYNTHESIZERS

‘Could you publish a constructional -

pro;ect on music synthesizers? -

j ls there somethmg wrong?
SRR 4.8, Pymbile, NSW

e Yes = but not wrth the recorder

E.J. St. Leonards NSW...:

‘& We have been working on this one
- for quite a long time, however our
s prototype -unit s
- ‘completed and - we - will comimence
~ publication of the project shortly.

" Intending builders” must understand '

- that this will be an extremely complex
and - quite " expensive ~project. The
Electronics Today synthesizer is a full

scale instrument, and is more complex

- than the average electromc organ

* FREQUENCY RESPONSE

The manufacturers of .my cassette
& recorder claim that it has a frequency

“ response from 40 Hz to 13 kHz, but it

- .does not seem to be anything like this.- ...

practically

TYPOGRAPH!CAL ERROR

There is a typographncal error on

- as obvrous as this. =
7AK. {aged 13) Carlton VIC

‘e Sorry — but none of us is mfaHuble g

-Not even the youngestl

' SPARKS
In your artlcle on electromc engme
tuining you state that regardless of the
.- "polarity iof the main electrical system
 the “secondary - side of ‘the ‘ignition

system must always ‘have -a ‘positive

earth. | disagree. 1 believe that the coil

Now you have

your Hi-Fi gear

where are you going to put it?

.on the foungeroom ﬂoor

For more details

or for @ componént
. price list and -
- brochure ring or write to "

How about a home assembly teak wall unit by SIMPLALUX. These

* fully imported units come pre-packed from Holland, complete with
“-alt hardware ‘and instructions. ‘You select from -a wide range of
-~ components, design the unit to frt your requrrements and assemble

A 107 4 unit, 6/ 9" hrgh provrdmg space for speakers amphfrers |
‘turntables, tape recorders, as well as bar, drawers, cupboards,
: record cabmets and shelves can cost as lrttle as $250 :

: : GWEN TINNEY
- SIMPLALUX ..+ ' S
P.0. Box 9, Roselands, N S W 2195
u ‘Phone' 759 5052 : :

page ‘77 of your July issue. | cannot -

understand why you don’ t spot errors -
: vY : P o especrally cold starting.

- REPAIR SPECIALISTS

FOR ALL TAPE RECORDERS
HI-FI STEREO EQUIPMENT

Y Sydney’s most efficient service.

< % Professional Technicians. :

v ‘Work guaranteed. ol

+ Full range of Accessones ‘

* Large selection of pre-recorded
tapes and cassettes.

AUTEL SYSTEMS PTY. LTD.

SHOWROOM: 20 ' PITTWATER ROAD
GLADESVILLE, ‘N.S.W. 89-0663 =

- grounded.

“coils which are marked + and —. Then, .

2. as he says,.the coil should be installed

" in the primary circuit according to the =
“way in ‘which the battery is g‘rounded.‘ '

. Trouble " begins
“'marked is fitted to & vehicle with-a

~‘that a
" connected internally.

~. coils
" manner,

ELECTRONICS TODAY AUGUST !971

. terminal of the coil must be connected "
10 the distributor or vice versa.

 still mark their products not with +
- and — signs, but marked SW and CB
- or+and DIS.

“reversed the vehicle ~will
“reversed polarity.

Juiy issue is disgraceful.

TR 1 a

FROM
OUH READERS

must be'installed in the primary circuit
‘according to the ‘way ‘the battery is =/
If ‘the battery -negative

terminal 'is grounded the negative

I do of course agree that correct*»,
polarrty affects engine performance ="
R.T. Thornleigh. NSW e

. Our réader is qurte correct ,
providing he limits' his argument tofﬁ

This will ‘automatically ‘result in the 1
correct secondary coil polarity. o

~Unfortunately .its" ‘not -always that
srmple For some ‘coil ‘manufacturers’

At one time ‘this was no problem\,_
because it was taken for granted that
cars would “have -a ' positive earth.
system. There were ‘a few exceptions, -
and for these the same coil would be :
produced with = ‘the " primary
connections - ‘reversed internally. But..: -
‘externally there was no way of telhng :
which was which. '

when “a coﬂ so

‘battery ‘polarity -opposite ‘to' that for "
which the cail was intended. ‘Unless "
the -coil .connections are  detiberately "

‘now 'have { -

Further one cannot always be certam i
‘coil - thas - ‘been: correctly

“We have seen .two (European made)'_
incorrectly assembled in thls

‘A classic eXampIe of reversed corl""
polarity occurred in the 1930swhena
Jlarge number of American cars were

~_finally-assembled in Canada.

These vehicles used a coil in which
the case " formed one . primary <
connection. Somewhere along the line <
the wrong -polarity coils were fitted, .-
and it was several months before it was
discovered = 'why ‘several + thousand -~

i

~vehicles were down on performance R

SUMEONE BOOBED" : : S ’::7\
“The advertisement on page 7 of your :
D.R. Perth, WA.




PEDANTRY ‘
Your use of the ‘word Hertz is ;ust
pedantry - - whats S'wrong wrth
) cycles.

‘1 should ever buy your magazine again.

o They re slow and uncomfortable =

TAPE FEATURES

“organisation
- presentation of your recently launched
.magazine. . May < | suggest - that you .

"o Thank you for your'comments. We

‘tape ‘test last month -and have Two'

. companies

‘EX-READER

}o ‘We need the mone‘y?

‘: RW Hobart, Tas
have you got shares in Avis or

somethmg7

you
the

I’ - congratulate ~and . your

on excellent

include "a -section devoted to tape
recorders and recording.
NWC. N. Geelong; Vic.

certainly won't neglect this aspect of
hi-fi. ‘As you will note we published a

“articles on this subject thrs month.

SOLAR CELLS

Where can | buy solar cells? ‘

E.K.D. Dayboro, Qid.

o These are manufactured by many.
try those made by
International Rectifier, local agents‘are
Warburton Franki, 372 Eastern Valley =
Way, Chatswood, NSW

LlNEAR VELOCITY ‘

We need a method of measuring the -
linear velocity of stnp material. 1vis
not possible to make contact with the
strip in-any way. [
‘ : “JH.R. Pty. Ltd.

: : .~ Brisbane, Qid.
. Thls is avery difficult problem. The
only satisfactory ‘method that we are
aware -of  involves . auto-correlation
using .2 . reflected  light technique.
‘Probably Hewlett Packard or Solartron
could help you. '

I cannot think of a'single reason why

S.D. Wellmgton NZ.

'

F

SCOOP ;
TRANSISTORS

Hi-Gain Audio PNP and NPN..
35 cents inc. tax, pack & post -

solid state

controlled
temperature P
soldering system E

O NO' MOVING PARTS : ‘
'] ACCURATE, HIGH SENSITIVITY ELECTHON!C CIRCUIT 8
O TEMPERATURE SELECTION WHILE TOOL 1S UNDER LOAD

“In"one ‘step, Adcola have forged ahead in‘controlled temperature

“.z6oldering methods. New Adcola equipment, incorporating an advanced
electronic ci.cuit, provides unique advantages-— .

“No moving parts. Not subject to wearing contacts. Hrgh ‘reliability.
“Fast production without risk of thermal damage to sensitive devices.
v‘Longer tip life. Allows use of standard TRICLAD and ARMCLAD tips.
+No idling temperature hunting — correct temperature selected

“at a‘turn of the dial.

Two {ow voltage power Units available.Two sizés of tool with

dnitial heat-up to 750°F or 400°C, in 55 seconds.

TC3, weighing “ths oz., has three times the power of
“equivalent size 12 watt M20
- TC8, weighing 3 o0z., has almost four times the power of
“equivalent 23 :watt M64

Please ‘ask for literature:

SAME DAY SERVICE
V.E.X.

Box 107, Mt. Waverley,

ADCOLA

Selection is simple; from our brochure, Yours far the asking.

ADCOLA PRODUCTS PTY. LIMITED

VIC.: 22 Firth St., Doncaster, 3108 {Tel. 848 3777)
NSW: 17 Burwood Rd., Burwood, 2134 (Tel. 747 1606)

S.A.: F.R. Mayfield Piy. L\d., Adelaide (Tel. 8 4131
Vlctorla. 3149 B T Matie By Lo Brlsbane © (Tel. 21 S04%) :
; W.A.: Everett Agency Pty, Ltd., Perth (Tel. 84137) RAB
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| VVMAlL ORDER SPECIALISTS B AI I EN l ION o I

2 323 EllzabethSt (2doorsrom thtle I.onsdale St) - o : =y : RGP B
Melbourne, Vic. 3000. 'Phones: 677329, 674286 | | ALAHM lNS'I‘ALlEHS |

BATTERY CHARGER NEW 1 ‘ S

240 Volt, 6 Volt or 12 Volt 4 Amps Switch Over CompIete w:th
Leads, Meter, Fuse Metal Case, S.E.C. tested $21.50, P«stage $1.
. Battery Charger 6 Amps $27.50

C TYPE CASSETTE TAPES = . o SIMPLIFY YOUR INTRUDER ALARM PROJECTS

c s :1 80 NEW ‘Allow us to supply profess:onal equlpment at
2 Postage 10c
- YACUUM TUBE VOLT METER MODEL K1420 reasonable prices. 4
' ;ﬁu:tabllegsfo\;/;MDgacéco iﬂtereo ;’/Vl) al;ng lgommu_rnictation das :Iratu: “Due to mass production we can offer quality
i 1 ” a an : . . . S el 8 .
Black and Gook, (Hl)gh nput c.amepeaanc;? 1t sMegohrnse DCV. equipment freeing you to devote your time
':;":Sfl‘fég h'/’l‘zfla_ée;g NEW 5 : : ~to the heart of your intruder system i.e. the
" Model S34/24F/499. 0.1M/a—0.1M/a Centre. Reading Plain Face. appllcatlon and mstallatlon ,
. Face Size 4}” x 4}” mounting hole 3%”. . Price $4.00. Postage 20c. , :
"DELUXE 150 ELECTRONIC PROJECT KIT .00 .
: 'Us;tnlg- fmtelgsrat(‘a?lﬁcaEunt, in I;ardwoi:n:éI can")gn% :dase' %onttams talll- 1 Contact US fOf mformatlon on Pressure Mats,
; , i sisto ]
E:dlcs)s oglectgomtl: :C\ﬁrt‘éhgsr?erc'asys,macl:rrg‘sg test equl%r:(;‘nt ;?g Isett: : ; ‘Be"S Magn_etlc Reed SWltCheS. Contrql -
* VERY 'GOOD VALUE. Price $30.95. Postage 75c. Systems, Timers, Photo-EIectrlc Beams, etc.

“STANDING WAVE BRIDGE + FIELD/S/

“INDICATOR NEW :
Model 23.126, - SWR 1:1 to 1:3. Accuracy 5%. edance

52 ohm. 100 V/A D/C Meter. Antenna 5/sectaon Col psIble :
e ~ ‘ SEGIJRITY ENGINEERING '
Y — SCOOP 'PURCHASE . ‘ TR 4 |
1 WATT TRANSCEIVER, 13 TRANSISTOR. 3 CHANNEL : N . “
and Call -System. Speclflcat|ons Circuit: 13 Transis- | : ’ :
tgrs, 1cl Diode, lt Thermlstto; ’I'}:ange Up Ec;7 zlgorml'ss i
in, ete. requenc; z E
O o ova Frea. tabiiliy: Pls o Tminus. 00085, SUPPL/ERS 7O THE SECUR/TY INDUSTRY
Transmitter: Crystal controlled, 1 watt. Receiver: Sup-

d erheterodyne, Crystal controlled. Antenna; 13 Seéction - : 182 GEORGE ST', pARRAMATTA NSW
Telescopic. Power Source: 8 UM3 1.5 volt pen batts. .
Size 8%tin. x 3}in, x 1}in. Weight: 25 ozs. Othef fea- 21’50 PH: 635 6550 . 635 6468
tures: Leather carrying case, battedy fevel . meter, | . i ; J
squelch control earphone jack, A.C. adaptor jack, etc. .
Price $75 A PAIR.  Single units available, $40 each
Be early! o

(. CRYSTAL RADIO KIT NEW L AP :
L ‘Model .28-207. g‘gnes Am, B/casts complete wath -all ass. ;‘Prlce L : ) e
.95. e o TR . : :
‘N C/X. C » DIAM. 50 ohms. ' 95 yd ; S ] L T
NEW C/X CABLE 3716” DIAM. ~50 ohms. 45 r ‘ v
~"-ROLLS 100 FEET. . 300 ohms. open line cable, 35 30 Postage 20c.; : R
"SINGLE CORE & SHIELDED MIKE CABLE. NEW 2 i
TWO CORE & SHIELDED CABLE. -NEW 30c yd. . e :
FIVE CORE & SHIELDED CABLE. NEW 38¢ yd i .
‘I‘/v RIBBON 7’ YD. 300 OHM. [ . :
i GENERAL COVERAGE et A -
. reviewed in Electronics Toda?' rod uct
" test page 61, June ’71 issue bands
o - fast .and slow AVC~—variable :pitch
-BFO—illuminated ‘electrical barndspread, fully calibrated for amateur

~COMMUNICATION RECEIVERS
- covering 535 "kes - to ~30 . mcs fully 0“ all 'ocal and overseas f
‘bands, Cascoede R.F. stage—ANL for R.F. and A.F.—Zener stabilised

“REALISTIC” DX150.  Solid state {as

transistorised SW/CW/SSB/AM broad-: .

cast 240V A.C. or 12V D.C. operation. : boatln news
Product detector - for SSB/ W - plus :

- OTL _audio — illuminated ‘'S”  meter — built-in -monitor speaker.

< Price 5234 20 - LR SR SR
' ‘Matching speaker 8 OHM for use with “Realistic” DX150. Price 313 &0 L

“TRIO" 9R59DS. (General covera%e) 4 bands covering 540 kcs, valve : . S
~type, to 30 Mcs.: Two mechanical filters ensure maximum selectivity. - : \ : :

,'Product detector for SSB reception. - Large tuning and bandspread
dials for accurate tumng Automatic noise hmiter Calibrated elec- .

Yrical bandspread, . “S” meter and BFO microvolts sensitivity -
.for 10 db S/N ratio.. Price $178.50
'gPSD slidsag%hmg 8 OHM speaker unit for use with Trio Equnpment :
: “Price
L "k&FéLE‘ITE H9A -600,  five-band, bandspread tuning, solld state SSB

$199.5
LAFAYETTE  HA-800, solid state, . as above but Ham Band Only,
“SSB-AM-CW., $105.00 )
NIBBLING TOOL (ABEL) NEW' : :
Trims, notches, cuts round, square or |rregular holes any shape
size ‘over 7/16” Price $6.20. - Postage -20c¢. ;

; BROADCAST BAND TUNER - ; .
Locally made, Model 401 uses a shielded 3-stage {.F. Module with
a single transistor mixer-osc. “An -AGC voltage is" developed :and
-applied to ‘the 1st I.F. stage. -High sensitivity is obtained with a

ferrite rod, 8-in. long, %-in. diam. Sensitivity 150 uV; bandwidth: .8 E
= KHz; supply voltage: 9V; supply current: 5 -mA; audio output voltage:
0.5-1.0V; . load umpedance not less than 47K. Complete in plastlc

~box-with dial, ‘Ready to plug in. Price $25.00 nett.

.. 'SOLID ' STATE STEREO AMPLIFIER {
©8 watts r.m.s..per channel. Input-for magnetic, crystal and’ ceramic ;
type microphone. P.V. cartridges, tape.recorder input and output,
;ninze(; input, stereo headphone ;ack Reduced to $55.00. Postage .

116
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iontmued from page 27) o han

1

“iYegrating technique.

\\g:ld otherwise be posSuble w:th a strasghtforward £

‘The integrating part of the method ensures a high fevel of
Yection - for normal - and ;common mode noise, enabling

" gasurements to be rnade ‘with accuracy cn the presence of
Bh noise voltages.
«The ‘method combines the advantages of the two

B

‘onverter

| This is a ‘combination” of the staircase ramp and the
potentiometric type converters, (Fig. 10).~ L
~<‘ It is simple in that it*has only one decade counter’ and
only one decoder  for the display, the readout bemg
‘multnplexed {or time-shared).

- ‘analogue converter —
- clocks down and is stopped when the output of the digital

voltage.
“The value now held in the decade counter becomes the

integer ‘part of the stored voltage, i.e. if the stored voltage '
was 5.361 volts the decade counter will stop at 5. This-"

value is then displayed on the 1st digit readout tube.

Echmques, and the de5|gn requirements of the mtegrator :
“re reduced -in companson to a strmght mtegratmg .

ECIACULATING REMAINDER ~ ©

Initially the input voltage is stored wnhm the mstrument
¥ — in analogue form.. The single decade counter = the
1 output of which goes to & staircase type of digital to" .
i set to ‘9", The decade counter then

} ) to analogue counter cs equal or less than the: stored mput” ’

- anced.
. smooth, steady motion of the turn-
'table, free of rumble, wow and flutfer.

stanT -} controL| . pETECT ibig
, *| “locic 1 7 DISPLAY )
- r S )
I 3B
ZERO o (
SETTO 069 7] - COUNTER

>

. ZERO CROSSING| e

SIGNAL
L FINPUT ; g
3 INTEGRATOR” : [

: i COMPARATOR

cLock

R

: Fig. 11. Dual slope integrator. §

¥ ;
X . .

v

[

_SLOPE DUE TO
INPUT VOLTAGE

CONSTANT SLOPE DUE
TO £ REFERENCE

TIME

R

; SOUNTER STARTS - zsaocaoss.meg

#RGM 000 COUNTER REACHES 999
CHANGE TO E REFERENCE

o : F/g 11A Dual slope integrator outpun

v ELECTRONICS TODAY — AUGUST 1871

7.

PRTES IEAN T

LIFT THTS PAGE
AND DROP IT

You'll see how gently the =
Miracord 50H treats your records’

The lightest touch of the push-buttons brmgs forth a gentle

_reaction from the Miracord 50H. The dynamically balanced
- arm_rtesponds gently with its frictionless bearing system,
- faithfully and flawiessly tracking the intricate record grooves:

Stylus overhang adjustment is essential for optimum track-

.ing. Another automatic turntable does feature this ad;ust

ment, - but ‘it's in-
ternal .and -difficult
to set.. The Mira-
cord - 50H . offers
external . overhang

““adjustment with bunlt -in gauge, no smftmg, no guesswork -
. no templates: :

Other ‘turntables. offer a kmd of synchronous ‘motor. The

_50H uses a Papst hysteresis synchronous motor with outer -

... rotor for unvarying speed  accuracy
regardiess  of the voltage fluctuation
or loads. The Papst motor is usually -
found in professional studios.

Consider cueing: In automatic, cueing
is the ideal way to-interrupt play for
a moment. The 50H provides silicon- -

: damped cueing -in both automatic and manual modes

‘Another important feature is the 50H
turntable. it is a heavy, one-piece,
-non-ferrous - metal  casting, - lathe-
turned -to . precise dimensions and
then ' individually dynamically - bal-
This contributes - to - the

Nothing .we ¢an say short of experi- ,
.encing it yourself can better describe
the gentle way in which the Miracord responds and preserves :

the best in your records.

FIND OUT FOR YOURSELF. MIRACORD FEATHERTOUCH
AUTOMATIC TURNTABLES - START AT ‘'LESS THAN $120.

~MIRACORD 50H

Australian ‘Distributors:

MAG“A"TECH?‘“ ' ‘ o

_ P.0. BOX 314, CI" -

PHONE: 439 1651



John A

JohnB

Salary$12,000 Salary $4 ooo

| gWhatever happened to John B? ?

John A dreamed of success .
‘out of life. He did something about it. He turned to Stott’s
Stott’s Technical Correspondence College has heiped

.8 better job, higher pay, more

.. thousands get ahead. Instruction is personal. Stott’s reaching
. staff is highly quatified—top calibre instructors in every subject
_ "Select from the widest possible range of modern courses. Ask
o for free information on the subject that interests you.

BUSINESS g
Bookkeeping {C'clat,
Farm, Statlon)
‘g‘pemmn
orthand (anan s
& Forkner)

" ‘Privete Secretarios
Typlsuﬂeceptlonlst -
Typist/Clerk
Accounlancy Diploma

-~ Chartéred Secretaries
Buainess Admin. Dip

- .Baslc Management .-

. Manage't Principles
= Auto. Data Processin
i Cost Acc!g & Contro|
.-Business Statistics
. Economics
- Salesmanship
~Sales & Marketing
... Administ'n. Dip.
“Sales Management

© <Market Research .
Public Relations

- Retalt Selting -

. Advertising Dlploma

o «Copy Writing

~“Window Dresslnglorsplay
Personnel Management
Supervision & Human

elations
1ndus\rlal Relations .
- jndustrial Psychology
+Office Management
Production Administ'n
‘Production Control

- Work Study

- Purchasing Officers
Purchasing & Supply

: ‘Management Dipi.
Law (C'clal, Company.

= Taxation) .
Report Writing g

_‘C’clal Cortespondence
;- -Businegs English .
“Busineas Arlthmetlc

" DOMESTIC: .
Dressmaking
Dresscutting &
Pattern Dratting
Invisible Mending

The name to trust in

‘cotrespondence education
‘Please send me free. without obligation, full details of the following course/s:

ART:

“Commerctal Art

Fashlon Drawing <~
Carto

E Drawln /gketchtng

Water Colour

Creative Ant

Lettering

Showcard & Ticket
Writing

" LITERARY:

Novel Writin: .
Short Story Writing
F'lance Journallsm
TV/Radio Script Wig.
Non-Fiction Book Wtg.
Poetry Writing

AGRICULTURE:

- Dalry Farming &

Cattie Husbandry

‘Breeding & Mngt of
= Beet 8

Soil Manage \Crops
& Pastures

St Sheap Husbandry

& Management
Sheep Breeding
Farm Economics
Farm Management
Station Management

" Farm Arith./Surveying

Farm Mechanics

- PUBLIC EXAMS:

Leaving Cert. (Vic.)

‘Higher School Cer\

School Cert, (N

S.W.
~Jnr. & Snr. P(ubllc)(Old)

Junior Cert

- -Nurses’ Entrance

Police Entrance

" Naval Entrance

Pubiic Service Entr.
EDUCATIONAL:

‘Handwriting

Ganeral Educatlon

Elamentary Engtish

English Grammar &
omposition

" English Expression

- Histo

_ Bricklsying .
Paln\lng&mcoraﬂng‘ !

Advunced English

~Engliah & Arithmetic
- Geheral Sclence .

Social Studles

. Arithmetic (all levela)

-Algebra

Geomotry,‘m&. :
intro. to New Maths.
s Geography -
Clear hlnklng !
Spellin

ngkwagrd Adults

"Stammering Correetton

LANGUAGES: !
French, German

-itallan, Latin

ENGINEERING:

- Automobite Eng(neer g
" ‘Diesel Engineering

Radtlo for Amateurs -
Amateur Radio Cert.’

" 'Machine Shop Practice
- Fitting/Lathe Work -
" Miling/Grinding :

Shaping, Planing, etc.
Mechanical Engineer'g
Englneering Drawing
& Machine Design
Englne Drivers’ Cert.

‘Boller Attendanta .- -
"~ Survey Plan Drawlng :

Surveying & Fieid
Assistants ': i
Levelling
Road Constmctlon
Oversaar Munlclpal
Works Cert.
Blueprint neadlng ‘,
Etectrical Mechanlcﬁ
Engineering Maths.

Appiled Mechanics = ¢
Englneerlng Malerlals B

BUNLD

uiiders’ Drawing .
Estimating/Tendering
Specification Writing -
Carpentry & Joinery

~an’ unknown voltage is applied to the ‘input-a

Building Constructloh B

‘ "'-f------------ POST THIS OOUPON TODAY snmnnwnns oy ‘

Stotts @

TECHNICAL CORNESPONDENCE COLLEGE

ET171

158 Flinders Lane, Metbourne, 3000 S
383 George St.; Sydney, 2000
290 Adelaide St., Brisbane, 4000
45 Glites St., Adellide 3000

89 St. Georoo'a Tatrace, Perth, 8000

. P.0. Box 3396, Singapore 1

Stott's undertake that no salas counsetlor wm call.

Age

My, Mrs, Miss

] nadress.

sresis

HIUMBERGER

The dn‘ference between the stored voitage and the dngstal
to analogue converter is the remainder = .in pur example
this ' would be 0.367 volts. This is amplified by ten and fed

back into the store,.as 3.61 volts, The decade counter is '.

-again set to'9’ and the above sequence fepeated except that
‘the resuttant decade counter value is now drspiayed on the
2nd digit readout. :

The sequence is then repeated for the 3rd and successnve
~digits.

DUAL SLOPE INTEGRATION

. This is a fairly recent mnovatron and is commonly used in
panel ‘meters and other medtum priced |nstruments (an
T : 7

Assume that a three drgrt display is used

mttuaily when
‘start”
conversion’ pulse is generated, and srrnultaneousiy ali the

“counters are set to ‘0.

: The integrator, which may be of s;mpie desrgn begtns to

“ramp up with a slope which is proportional to-the input

voitage. At the same time, clock pulses ‘are gated to the
counters ‘which tommence'to'count up.

- Control {ogic detects when' the c¢ount reaches 999, and
then gates off the input voltage and gates ona feference
voltage: The reference voltage is opposite in polarity to the
input voltage and the |ntegrator therefore instantaneously
begins to ramp down with -aslope proportional to the:
reference voltage "The process contmues until zero voltage
is reached.

- At this point a zero crossmg comparator closes the ciock
pulse gate, the counter stops and now hoids a count whrch
is proportional to input voltage. {Fig. 11A).

. Design requirements for integrator and clock accuracies
are much ‘ess stringent with' this method because both -

“input ramp -and-reference ramp use the same circuit path.”

Component inaccuracies cancel out, and accuracy becomes .

-dependent mainty on the stability of the reference voitage
. and, if used, the input amplifier.

As . with ~other integrating ~instruments. ‘the method
provndes good rejection of normal mode noise.

' iSUMMARY

These then are the basic types of drgntal voltmeters

Each type of instrument has specific advantages’ and
specific limitations. An instrument that is suitable for one’
application may be totally useless for another; especiatly if
accurate ‘measurements have to be made at ‘high speed or .

- with superimposed noise.

Generally speaking, ‘price is a reasonably good {but by no -

. means infallible) guide to quality.

;Some digital wvoltmeters are better than others =~ and

Etectronics ‘Today will be reviewing a number of different .

types during the next few months - but the dvm market'is -

“too competitive for reaﬂy poor quahty instruments to be
sold. :
i F:naHy remember that accuracy rs expensrve Very few
“measurements need 1o be madeé 1o accuracies closer than 1%
;= and even the cheapest of drgrtal meters will do this with
: ;ease . ) [ : . : e
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Your speakers reflect the quality of your
turntable and Garrard quality has been
proven for over 50 years.

“The AP76 Is just one of the wide range of
turntables Indlcative ot Garrard’s
unsparing attitude to fine engineering
and advanced design. It is a trans-
cription-quallty deck of exceptional
elegance with the facllity for automatic

*.play.of single records. Complying with 2
" DIN45-500 standards, the AP76

Incorporates many features obtainable

In players of far greater cost.
You will find Garrard decks in television, -

radio and recording studios where

precision and reliabiiity are vital.

€% Tab controls provide light, easy operation of '

auto, manual and cue and pause.
€% Combined record size and spaed control.

@} Dynamically balanced Garrard 4 pole mduc-
tion motor.

@r Rotating record spindle eliminates wear.}. :
ﬁ% 1112 inch non-magnetic turntable."

£} Integral stylus force adjustment, calibrated
from 0 to 5 grams at 1 gram intervdls.

@f Gimballed, needle-pivoted pickup arm m’oun\tyk. s

'{See ardwrde range of Garrard turntables on the Brltrsh Merchandrsmg

- €7 Precision, resiliently mounted counter

balance weight with fine adjustment.

€} sliding weight pickup bias compensator,

- calibrated for spherical and elliptical styli.
€7 Hexagonal, low-resonance plckup arm.

' l £} Slide-in cartridge carrier—fast, easy stylus

inspection and interchange.

Q’l Pretise, gentle cue and pause system
. operated by vrscous damped’ cam Automaﬂc
return

r-i—;---_-—-—-—-_-n---n—;—ﬁ—a_;i;ﬁ—uQ-;_;-_uﬁA

o ———————

To Plessey Ducon Pty. Limited P.O. Box 2 Villawood NSW 2163
P|ease serid me without obligation free copies

of the Garrard range brochure and other hteratureI

................... ,,Post Code.........%

AD2d




. SILICON ‘DIODES. 100 P.LV.- 145 amps.; $4. 50 ea.
" P/P 40 cents. : :

1 C-1000

UNITED TRADE SALES Pll

280 LONSDALE STREET, MELBOURNE, 3000
~ PHONE 663- 3815 (ﬂpposue Myers) B

‘WALKIE-TALKIES 27.240 ‘Mhz, Fonet 1028 240'
‘milliwatt,

recondmoned OK:
$35.00 per pair. :P/P $1.50.

VHF Converters, “Aircraft Band ‘108 Mhz-136 ;Mhz'

’ThlS month only% at,

~‘Just -place alongside your Broadcast Radio and set
~dial'in a clear spot between 600 Khz and 1000:Khz,
‘then -do tuning on converter -dial.
“wjres “are needed. Converter operates from 9 volt =
- transistor battery.: Price $14.65.-P/P 45 cents: ...

No connecting

POWER SUPPLIES, 35 volt, 5 amp, C Core Trans-"
former ‘and Filter Choke 5-10,000 uF 50 volt electro-

»lytics: Transistor Regulator -voltage adjustable. :;Size.l
v 21', x 7!_"

73", Weught approx 25 Ibs. ~Price

$48.50. Fretght forward

:POWER SUPPLIES, 12 volt, :5 amp, same spec:flca =
tions as 35 volt model. Werght approx 18 ibs. Prlce
- :$30 00. Freight forward. e
SPECIAL.  ERIE 1 watt 5%, High Stab! Resnstors and e
2 watt 19 -and 2% Mixed 1 and 2 watt $1 50 per g
+100." P/P 40 cents. e
TRANSFORMERS. 230 volt 50 ¢ycle prlmary, 2 sec S
~ondary’ windings, .70 wvolt, 20 “amp each. ‘
‘approx. 45 Ibs. Price $25 00.  Freight forward.

Weight
SPECIAL. HIGH IMPEDANCE : HEADPHONES, ZéOOI

""ohms. Hurry, limited number only at thls pnce, just -
1°$2.50.-P/P 50 cents. : '
VALVES—616, 30 ‘cents -ea. ATS 25 807 50 cents =
- ea. 6J7, 60 cents ea. 6SL7GT, 60 cents ea. . ;- :
- SPECIAL .ELECTROLYTICS. 75 "uF “10 -voit workihéL -
-upright printed circuit type.-10 cents ea. P/P 6 cents. "] .
"CAPACITORS. .33 uF ‘400 volt DC working, prlnted‘ :
“:¢ircuit type. 10 cents each.'P/P 6 cents. . =
MINIATURE RELAYS. 4 sets changeovers, 115 voltr

coils.

75 cents .ea. P/P 40 cents. Limited number 4
only, so -hurry.’ ;

. 3,000 TYPE RELAYS. “No specific coil resustance sup o
: plied. 50 cents ea. P/P 30 cents.. . .

'PHONE JACKS, 3.5 and 1.5 mm. 10 cents Gachi

P/P 6 cents.

PIANO KEY SWITCHES. 6 keys, 4 sections w.thjesﬂfz |

changeovers. *$1.00 ‘ea. ‘P/P 40 cernts..

CAPACITORS. Mixed values Mlca and Ceram:c Poly
bags; :$2. per 100. P/P 30 cents.
‘MULTIMETERS——

Sensntlwty pc: Sensmwty AC

1,000 o/v 1,000 o/v $6.75 )¢
200H 20 000 o/v. 10 000 o/v $11.95 - |
- CT500/P " -20,000 o/v ,'10,000 o/v '\;$17.75 S
ASlOOD/P 100,000 ofv 10,000 o/v $34.50 i

“Add 60 cents for pack/post

| COMPUTER MODULES. Contain 2.12AU7 and 1% .

Resistors. .40 cents ea. P/P 20 cents.

DENSHI CONSTRUCTION KITS, no  soldering ré:
quired. There "are 16 Projects, including” Transistor

~“Radio, Morse Code Oscillator, Continuity Tester, Sig- =
..nal “Injector, - Transistor.: Wireless ‘Microphone,- Tran-:
- sistor Reflex ‘Radio and numerous others. These klts
" “are ‘priced at only $11.50.P/P 80 cents.

ELECO ELECTRONIC KIT No. 9. 20 Projects, no

_soldering or tools required. This kit includes a Solat .
“Cell.
~coupled with 2 Transistor Radio, ‘Shortwave  Radio, "

Projects include Transistor Radio, Transformer

2 Transistor intercom, 2 Transistor Audio AMP,-Sig-

~ nal Tracer, :Wireless - Microphone, . Audio Oscillator,
-Microphone  included ::in -kit.  SPECIAL PRICE only
$16.50..P/P $1.00." .

* ALL PRIES SUBIECT T0 ALTERATION WITHOUT omee |
'*rWanted to buy — Test Equipment

Transm|tters, Recelvers, etc.

1 ﬂy.'_,ebxtjend the”lifé'ofkyokUr‘schderingAiﬁ‘)n

- delivered to the iron the‘instant it is lifted from the rest.

1" be used, however the most easily obtamable wrll be a one ‘

1 “wire actuator P , : , e

PR'lcE] =

Soldermg
Tem erature
Con rol

_tip with this simple modification

any low voltage, constant heat soldering iron. Ln‘e of
. the tip will be extended many times.
“"When the iroi is'on the rest,a mncroswutch is actuated and :
this switches™ a “silicon -diode " in ~series “with ‘the ‘iron;
<‘approximately halving - the “input: power." Full ‘power 'is

The circuit shown in this article can be easily fitted to

-..Any silicon diode can be used for this purpose providing
its voltage rating” exceeds that -of ‘the -secondary of ‘the
soldering iron transformer. The current rating of the diodé
“must not be less than half the current drawn by the iron;
i.e., ;adiode rated at ‘one amp can be used to control a
soldermg iron that draws two amps. - o
In practice — a‘typical iron will draw’ approxumately half
-an amp at 32 volts; in this case a very low cuirént diode can -

“amp type suchas IN 4002. i
" The mocrosw:tch should be a rotary sensutlve type with

* |RON TRANSFORMER
ANDREST

microswitch @«
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ear the first public working demonstration of quadrason'ic‘ B F Wl" a prize. There are hundreds of them ~ headphones

nd. L S : PR accessories, tapes, cassettes, records
dition as a disc jockey B : " _When should you go? , e O
ispect the greatest display of audno equnpment ever assembled It’s open for twelve hours a day from 10 am to 10 pm from
'ﬁne spot in Australia. = . August 18th to'the 22nd. Why not come on Saturday or
~ten to new equtpment in spec1al home envuronment o S Sunday and spend the whole day :
nmg rooms. : : :

Austrslisn HiFi Audio Show T IE'II
Koala Motor Inn Oxford St Sydney

i
|

|




 DEAD MEN SPEAKIIG?

(Contmued from paye 69/

AN present agreed that the voice -

“could not have appeared on the ‘tape -
These

by - any - explainable _means. ]
experiments, and the scientific manner

'in ‘which . Dr.  Raudive went -about

them, convinced the publishing house

) that ~here was something new ‘and
. important, which should not only be
- published -~ but should  also be the
. subject of further research.

The present -writer was- given the&
tesulting book to review and initially
approached the whole thing with ‘the
scepticism which is natural to us all,

“but nevertheless -determined 1o give

the - thing a ° serious perusal and

“thought. ‘On the basis of the book
“alone, 1 cannot say that | was in-any
“way - convinced. -Such statements as

those below, by various people who
had been present at experiments, seem
to throw doubt on the whole thing:

- +""One may, whilst listening in, discern
.~ the resonance and frequency of voices
- —one hears the sounds, but the sense *
«‘of hearing has the utmost difficulty in: -

recognising them as words; only after

"intensive ' and concentrated listening

does a tangible word emerge.”’

- n other words, | thought, you hear
e at because you want to hear it.

~confusing: words ~when
- -German’ seems 1o ‘be repeated in'the

Agam accordlng to Theo Locker

" Dector of Philosophy: ;
*“The . experimenter’s hab:t of
speaking

Ianguage of the voices. It strikes one as-

“ odd & when | well-known . men :and’

women express themselves in words of

-a-language they did not know in life.

The ! language ~used “ most often is
' Latwan, the experimenters mother
‘tongue.”

Dr. Raudive, of course, speaks several

" “languages, and this could account for

the fact that the voices use words from

-geveral ‘languages, mixed up sometimes
“inthe'one phrase.

1timust be kept .in mmd however,'
that Dr. Raudive himself could be part
of the communication link, and the

entities are merely using words picked

from his subconscious memory which
-are’ -the most apt for their purpose.

Perhaps ' language -is ~of ~no import -

beyond the grave.

Whatever ~ the truth, it seemed

_probable that both Dr. Raudive and ..
the ~ phenomenon -are genuine and

should -be - further investigated.

Subsequent  to reading the book -1
received an' LP recording of some of

‘the tape voices and was able to hear
for myself.. - -

Initially, when hstemng to some ‘of
_the < first' -examples on the . disc, |

fevel was so ‘high™ and " the voic'és;':sd";

- Later .examples, “however,

thought that as the background noise

it was  pure ‘coincidence.:
dispelled *
this - ‘feéling. " [ - recognised w:thout‘f
doubt ‘that one of the voices w; :
of a woman speaking .Géran,.
Further, .a ‘man's - voice ~had’ &
recognisable character ‘toit, and the:
length of his  statement ' rufed out
completely, to'my mind, any charce’

indistinct,

“that it -was comctdental bursts 6f

random noise.
Now ) can only agree w:th Father;

~"Leo"Schmid, a Swiss Cathohc prlest :

who reports: ;
~) do inot swish to engage in". any*
controversy over the interpretation:of
this strange 'phenomenon,  but 1-am
personally in-no doubt that this is'no’
‘manifestation  of ' the ‘experimenter’s”
subconscious, nor is it'a radio trick;it"
is evidently the attempt of people in
the 'hereafter’ to make contact w:th g
us.’ i

1 ,will, of course, leave you to make"'

your own decision. e

““Breakthrough’, and the assoc-
iated LP record, will be available .
-from Modern Books & Plans Pty.--
L td., 18 Bathurst Street, Sydney
2000, in approximately three . .
“months” time. Price is expected .
to be in the vicinity of $10. .

EAMPLIFICATION
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lECTRDNICS

* 136 VICTORIA ROAD MARRlCKVILLE N.SW. 2204
. WEEKENDS & AFTER HOURS 40-5391

- PHONE 51-3845
' 51 7008

SONATA
‘MODEL 600 SOLID STATE
STEREO AMPLIFIER

Output . transistor protection “fuse,

for microphones, . ceramic, ‘crystal,
magnetic cartridges. -Aux. tape - in.
Tape “out.  Tuner. - Stereo .head-
phones. . Tape monitoring switch.

switch, - 2 wv.u.. meters. Loudness
control.. Separate “bass,  treble bal-
‘ance and volume controls. .

Mv: .Ceramic 50 Mv; Aux 100 Mv.
Output Power:
- per - channel.
+12 DB. -——12: DB ‘at. 50 HZ.
Treble 412 'DB. ~12 DB :at 10

at 50 HZ +4-4 DB at 10 KHZ. Cross
Talk -—50 'DB. Residue Noise: Less’
thasr; 1Mv. Dimensions: 19}" x 117,
x ” N

PRICE $133. 50

Speaker Imp. 4-8-16 OHMS. Inputs

Tone def, switch, Hi. freq. scratch .|
“filter switch. 20 freq. scratch filter

Specifications: Sensitivity, Mag. 25

20" watts 'RM.S,
Tone Control: Bass -

KHZ. Loudness Control:". 12 DB

NEW
 MAGNAVOX
830
: SPEAKER
SYSTEM |

‘1.6 ¢. ft. 8 ohms

and . -15 - ohms.
Oiled Teak . For-
“rmica Veneer.
...... $65.00

+Red, Blue, Amber
Coe Visability o 4
e omiles
12v.D.C. opera:
tion, ~Waterproof.
,Complete with
“heavy “duty suc:
tion . Cap.  Size .
[3%ln ‘dia. x 55|n
: $5.75.

Pack and Post
: 35¢.. 0,

STEREO RECORD CHANGER
:MAB5~—-MA70—~MA75 = .

Current models, 4 -speeds,: auto

matic_or manual operation.

Detuxe model with 12in turntable

‘Cueing device, : Ceramic ‘cartridge,

Diamond Stylus .. ...l $40.DD
Deluxe : model - as above  with .~
adjustable - counter .-balance, 2

spindles, calibrated stylus pressure
control added ... 46.50
Deluxe model as:above with 12in.
Diecast Heavyweight Turntable, 4- .
‘pole Shielded motor. Suitable: for
magnetlc cartndge .................. $56.50

AUTO-RHYTHM UNIT

240 WAC operation - ..
Hi -and _low imp.. output.  Matt
finish teak cablnet 12|n X 5m. X

1lin.

. ; 20 Rhythms ,

9 :percussion ‘instrument sounds,
controls,” -balance, ' sustain -tempo,
-volume. - Ideal for —operation ' with
stereo sound  system—electronic
organ—guitar ‘amp.. Complete with
foot pedal cables, -book, - - . :

LT $145.00
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© SIMPLE SAWTOOTH GENERATOR

o high impedance
smewave output ,
input’ i :

V.

. sawtooth

01uT 0. I;If-l-zM

o
i

Hereis a CerUlt that can be used in srmpleios‘cﬂloscopes or

RF sweep generators. It works best with low frequency
" sinewave inputs.
. The high impedance output ensures its sultablllty for CROs
* ‘Almost any diodes of a suitable P!V rating can be used
but high back-resistance diodes are preferable. ’

SIMPLE PULSE GENERATOR

; 0.001ut high impedancé
sihewave i output
‘input

AV o oW
| - c g ’7 i Y .

" This circuit is useful in adjusting noise blankers for

producing time rarker pulses fora CRO or chart _recorder. .

~ The high impedance output is adjustable by the two
- Megohm potentiometer. Péak inverse rating of the diode
should be high enough for input voltage used.

 GO/NO-GO DIODE TESTER

Lamp A- 6 3 Vac

'~ diode under
test

k ny lamp A or lamp B is tllurmnated t'h'e diode rs serviceable.
* 1f both light the diodeis short crrcurt If nelther light, diode

-is open circuit.
ELECTRONICS TODAY AUGUST 1971

CI*KXHR»WHES

‘CAREER

EMPLOYERS — Seeking Staff? Elec-

~ tronics Today is read by the very people

you seek! (and our copy deadline is only
10 days).
Managers, Engmeers, Techmcrans,
Draughtsmen, Salesmen, etc. ¢ You al-
ready have a good job but seek a better
one. Here they are.

TECHNICAL ASSISTANT
This progressive Dockyard -has ‘a vacancy in our

contracts Office for a Technical Assistant.
The man we envisage should have a trade engineering

‘background - with -experience in the preparation of

specifications for sub-contract work and ordenng of
materials.

This position offers futl ‘staff benefits’ including super-
annuation -after a qualifying period - and free ferry :
travel to and from the mainland.

‘Apply Mr J. Harkins,
: Cockaioo Docks & Engmeermg

- Co. Pty. Limited

COCKATOO ISLAND, SYDNEY
~ Phone 82-066

'TELECOMMUNICATIONS |
'SENIOR TECHNICIANS

As our activities in the PABX Field are rapidly expand

ing, vacanices exist with excellent opportunities for

gemor Technicnans in our Installa'tnon and Engineering
ection,

~Apphcants should have had at Ieast 5 years expen

ence in PABX or Public Exchange Installations.. The

"._ability to -control staff is most important and appli-
_cants should be prepared to install sysrtems elther

in Sydney or other capital cities.

_An attractive salary will be negotiated for these
- 'positions.

For an appointment telephone Mr Butler 20233 Ext

369 or write to: Staff Officer.

AMALGAMATED WIRELESS
- (AUSTRALASIA) LIMITED

47 York Street, SYDNEY

ELECTRONICS

-;Techmc:an requnred for well- equnpped workshop.

handling repairs of professional motion picture ;and

‘television production equipment ‘including -afl -types

Cine cameras, recorders, projectors, amplifiers, power

“packs, etc.  For appointment phone 439- 3104.

BIRNS AND SAWYER (AUST)
PTY. LTD.

19-21 CLEG STREET,
~. ST. LEONARDS

e R R R RO
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- GAREER

OPPORTUMTIES

" AGE: 30 to 40 years breferred ST O
" DUTIES: The appointee’ will be responsnble for the - -
.. Technical Management of a rapidly developing industry =~ : S v
| test
~ position and salary is subject to negotlatnon but S R R

" A company car will ‘be provided.

“contact:—Sydney, -

TV TECHNICIANS AND
TRAINEE TECHNlClANS
Good prospects. Interesting work.
~Apply: Service Manager, , ‘ '

PICTURFIX PTY. LTD..

: 115 Parramatta Road, AUBURN : ‘
or telephone 648-3144 ‘for appointment .

“TECHNICAL 'MAN‘AG‘E& i
 Hyco Products Pty. Lid.

Apphcatlons are invited for the position of TechmcaI
Manager of one of-the subsidiary compames of DAVIS

'CONSOLIDATED INDUSTRIES LIMITED. : ; :
" QUALIFICATIONS: A University Degree {or its equuva

lent) in a field related to Polymer Chemistry together . -

with at least 5 years’ industrial experience, preferably

in P.V.C. Chemistry and its_application are essential. .
Experience in the field of Technical Serwce to cus- -

| diode under '

tomers is -desirable.

‘providing -raw -materials for a -plastics applications. -

SALARY AND CONDITIONS: This is a senior executive

$9000 may be taken as a minimum.

An attractive Superannuation Scheme s aVanlable',' 3

after ‘a qualifying period.

Applications will be “treated .in stnctest conﬁdence 8
' ~and should be addressed to:~— e L

The Technical Director - i T
~ Davus Consolidated Indus'l-rles
L*do| . V‘ : B

 p.oO. Box 169, BOTANY, 2019

For more mformatlon on the Careers Sk
Opportunity Columns of Electronics =
Today (Advertising rate 76¢ per line)
Howard Jenkins or
Marsden, 26 2296; Me|bourne,~-_

Terry
Clarrie Levy 51 9776

\COPYR'IGHT--ALL RIGHTS RESERVED

“Devices or circuits ‘illustrated or described in ELEC-
,;I‘Rc(t)lNl TODAY mly be the subject of patent pro- -
ection. .
Information is given without prejudice to patent ﬂghts
iand without responsibillty for any circumstances aris.
",

otherwise stated — performed by our independent test-
‘ing - consultants, . whose . name Wwill be supplied -on
request.  No product test, or -part thereof,.
reproduced for - any purpose = without “the written
authorisation of the itor. ;

BB TONIes ROBAY'S product tests areiunfess |

may be ] -

- | calibration

2to6Vac

to CRO;’,

Ot
Ko
test =
terminals

o

© good . notsogoot

- poor :

- open

I Thns testmg clrcu1t produces an oscmoscope dtsplay of a

diode’s low voltage characteristics.

- Calibrate the CRO before use by conhectmg a1k resustor s
-across the test terminals and adjusting the X and Y gams i
o produce a 45° duagonal Ime : i

S




'READER INFORMATION SERVICE

coupon and post to.—

Australian Hi-Fi
‘Australian Musical Industries ‘P/L.
Australian Radio & Television College P/L.
Astronics Austratasia P/L.
Autel Systems P/Li ...
‘Circuit Components Australas-a [ 7 2 VR
Clyde Batteries P/L. ..
~Convoy ‘International ... .
i Cunningham, R. H. P/L. ... 5
. :Custom Electroni¢s i .
:Dick Smith (Wholesale) P/h
;Douglas Trading P/L. ..
“E.D. & E. Sales P/L.
-Edge Electrix
Electrobits P/L.
Elmeasco Instruments P/L
EMI Australia* Ltd. \
“Encel Electronics P/L.
.Expo International /L.’
Green Corporation Ltd. .
Ham Radio Suppliers
Industrial & Medical Electromcs Co.
“instrol Hi-Fi Electronics :Centre
Jacoby Mitchell & Co. P/L. ...
Kitsets Australia
‘Lafayette Electronics
- .Lanthur Electronics
I Leroya Industries P/L.: . i i
Magna-Techtronics (Aust.) P/L
- -Magnavox Australia ‘P/L.
i“Magnetic Sound industries

i Maurice Chapman & Co. P -1
~“Natronies P/L.: ; 90, 111
;¢ Phi'ips -Industries Ltd ........... st o ieaiinn 28,229
I ‘Photo Hi-Fi R : 14
- ‘Plessey (Ducon) : 3 50
- 'Plessey " (Rola) : 3 e Y

. Plessey {(Garrard) ..
‘Pre-Pak Electronics H 68

Protector Alarm Systems 86
Radio Despatch Service’ 95
Recorded Music Salon 78

.- Ronec Electronics
‘Security Engineering P/L. ..
Shalley, Peter Electromcs P/L
Simplalux ...
~Simon' Gray (Sansui)
Simon Gray (Ampex) ;
-.:8imon Gray (Sansui) ...
-1 Simon Gray, (Tandberg)
_-Simon Gray' (Wharfedale)
“'Sony (Jacoby Mitchell & Co.
'STA Electronics P/L.
‘Statronics P/L. :
. Stott's Tech. Correspondence cOlIege
' ~‘Technico Electronics ;
‘Union Carbide -Australia ‘Ltd.

United Trade Sales P/L
- VEX.
Warburton Franki Ltd.

Wayne -Communications - & Electronics ...l 78
W. C. Wedderspoon P/L .......................................... 58, 104
Worider Woo! 97
Yunker Electronics seibuna g 96
Four reply -coupons are rovlded here for your i
canvcnle’:n{e PI.::':Q list cnly ONE advertiser and

:ONE product on . each

;mk' atlmany d)—-a ln uslng n coupon l‘orm
erably go one
‘fgr each proqép'

ADVERTISERS Pags’ No.
Ace ‘Radio ... w122
. Adcota Products P/L. ; 115
L : Amplion (A'asia) P/L. . 88
Australian EEB i 112
Australian General Electnc P/L ............... 96 -

116

u - require
lnformatlon on more than foumdlvldu{? products, -
es of the coupons as you like = ..

For further mformatlon on Advert:sers listed below complete the coupon/s statmg
information required including company and pos:t:on held (if relevant). Cut out the

ELECTRONICS TODAY 21-23 Baihursl' St., Sydney 2000

EEEREN =-m I Y
Send to ELECTRONICS TODAY, 7123 Bathurst St, Sydney 2000.

ADVERTISER
PRODUCT
NAME
ADDRESS.........

POSTCODE

COMPANY
POSITION /

8:71

Send to ELECTRONICS TUIJAY 2 23 Bathurst St, Sydney. 2000

ADVERTISER i
PRODUCT.........
NAME...
ADDRESS

POSTCODE...........

COMPANY..
POSITION

. 871

VPOSITION

ADVERTISER.
PRODUCT
NAME.......
ADDRESS.........

COMPANY....

POSTCODE ..............................

871

Send to ElEcTRUNICS TODAY 21 23 Batfiurst 8, Sydney 2000. l
'ADVERTISER ‘ : ‘

PRODUCT
NAME
ADDRESS.....

POSTCODE. ...

COMPANY..
‘POSITION i

- 8i71

Send to ELECTRONICS mnAv 2123 Bathurst st., Sydney. 2000. . i

&




Please deliver ELECTRONICS TODAY for’ the
‘next 12 months, startmg with thel
issue, to: ;

N

GIVE THIS COUPON, AND $6, TO YOUR

LOCAL NEWSAGENT. (If he already delivers l

- your papers — &s he probably does -~ there will

: l be nothing more to pay; if not, he may ‘make
l :a small’ charge for the servuce) o B

| MRLR-yaL
HIGROSCOPE

AMBRL
- PROJICTS

For only $6 a year (12 issues at 50
you ensure that every copy of ELECTRONICS
- TODAY will arrive on your doorstep as soon as
it is published --- and that you ‘Il never miss out
on it if an issue happens to sell out. "

Ace Radio
- Adcola Products - Pty, Ltd
Amplion (A’asia) ‘Pty. Ltd.
Australian EEB
Australian -General Electnc Pty. Ltd
. Australian - Hi-Fi .
: ‘Australian ‘Musical industries Pty. Ltd “
- Australian ‘Radio* & Television Co ege Pty.
Astronics Australasia Pty Ltd
+Autel Systems Pty. Ltd
-+ Circuit. Components Australasia Pty. Ltd.
Clyde Batteries Pty. Ltd.
- Convoy - International
. Cunningham, R. H. Pty. Ltd.
.. Custom Electronics
- Dick Smith (Wholesale) Pty Ltd
Dougtas Trading Pty.
E.D.&E, Sales Pty. Ltd
" Edge - Electrix .
- Electrobits Pty. Ltd
Elmeasco Instruments Pty Ltd itin
EMI| Australia Ltd. ... ‘
Encel Electronics Pty. Ltd. ..
Expo International Pty. Ltd.
--Green .Corporation Ltd.
Ham Radio Suppliers ...
Industrial & Medicatl Electromcs Ca
Anstrol Hi-Fi Electronics Centre
Jacoby Mitchell & Co. Pty. Ltd.
Kitsets Australia .
Lafayette _Electronics ..
Lanthur Electronics

= Leroya Industries Pty. . Ltd. o
“Magna-Techtronics - (Aust.) - Pty. Ltd
‘Magnavox - Australia Pty, -Ltd.

Magnetic  Sound Industries : 4
~Maurice Chapman & Co. Pty. Ltd smtmsimisinsienris . 108
Natronics . Pty. Ltd . 90, ‘111
Philips Industries Ltd 28, .29

Photo ‘Hi-Fi v 14
Plessey (Ducon) . : : : T80 L)
Plessey (Rola) 71
Plessey (Garrard) " Iég
Pre-Pak " Electronics : .
Protector - Alarm . Systems 86
“Radig Despatch Service . 95

RM Enterprises 3 £ 08

. Recored -Music Salon : 78

Ronec Electronics ... 11,..95, 97, 98, -112
Security Engineering Pty. Ltd iee 116

Shalley, Peter Electromcs Pty. Tt
Simplalux 114
Simon Gray (Sansuu) T

Simon Gray (Ampex) . . g : R R
" 'Simon Gray (Sansui) : 15
Simon Gray (Tandberg) e “ 49
Simon . Gray (Wharfedale) 55
Sony (Jacoby Mltchell & Co P/L) iliiitomimisissnsinanisns 2
- STA .Electronics PtJ' L g © 102
_Statronics  Pty. Lt
Stott's Tech. Correspondence College [EUTEEINORE . |
Technico Electronics : 1
1
1

Union Carbide Australia Ltd.
l‘}rgt)t(ad Trade Sales Pty Ltd.

© 'Warburton -Franki Ltd.
Wayne Communications & Electromcs
W. 'C. Wedderspoon Pty.: Ltd. -
Wonder Wool ;
Yunker Electronics 96

All-llarme—ﬂl Alrcralt ViF — Portallle lladin

Rotgtzble Antenna | oo With ﬂﬂh mflﬂlﬂ ﬂll‘ =

for LW, AM and "~ Junes
6 Bands,

MB reception &
Direttion Finding

\'s’|6'9‘; 50

including
Sales Tax

s:xnal Strength
Tuning/Battery
Meter .

8quelcl1

BATTERY OR 240V AC OPERATION Controt. |
) 5080 Khr (2 £40.1600 KHe Broadcast AP’ 1.64.0 MHz
Merine (4) 88108 MHz FM (5) 108136 MHz Alrcraft (6):147-

The Guardian “6000" Is “Lafayette's  most advanced deluxe

Partable Battery/Electrlc Radm for top receptlon plus Dlrectloh
Flndlng ; S

LAFAYETTE o p— .,..mwem

“r«»..h,_v
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