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Hampstead
High Fidelity
for the highest quality
microphones
STC Professional partners
4104

BROADCAST QUALITY
COMMENTATOR'S NOISE
CANCELLING LIP

4038

BIDIRECTIONAL
Ribbon

MICROPHONE
Sensitivity -84 dB ref. IV
Impedance 30 or 300P,

-15 kHz
Impedance: 30D, or 3005,
Output: -80 dB ref IV at

30 Hz

30D

4037 A & C

OMNIDIRECTIONAL
4021

Moving coil
Frequency response:

OMNIDIRECTIONAL

30 Hz - 12 kHz

Moving coil
40 Hz - 12

kHz

Sensitivity: -84 dB ref IV
Suitable for interviewing

Impedance: 302
Output: -80 dB ref
IV dyne/cm2

MAIN STC DISTRIBUTORS

6518
LIGHTWEIGHT STUDIO
MOVING COIL HEADPHONES
Omnidirectional
Frequency Response

F
hHI
HAMPSTEAD HIGH FIDELITY
91

Heath Street, Hampstead, London NW3 6SS

Telephones:

01

-435 0999 and 435 6377

to 15,000 Hz
Impedance: 300Sí, per earphone
Sensitivity 45 dB ref.
V/dyne cm'
Weight 11oz. (300g.)

50 Hz

Professional terms available
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CORRESPONDENCE AND ARTICLES

All STUDIO SOUND correspondence should

to musique concrète? In a word, nothing. While the
voltage controlled synthesiser has brought electronic music out into the
market place of Pop and pseudo -Classical composition, musique concrète
languishes in the rut of a tape splicing block.
Until the comparatively recent development of the synthesiser, electronic
music production was virtually a matter of wrestling some kind of melody
out of tone generators originally designed to assist in repairing audio equipment. This at least was the impression to be gained from the work of certain
composers, where the heterodyne and the sinewave seemed a law unto
WHATEVER HAPPENED

be sent to the address
printed on this page. Technical queries should be concise and must
include a stamped addressed envelope. Matters relating to more than one
department should occupy separate sheets of paper or delay will occur
in replying.

Articles or suggestions for features on all aspects of commun /cations
engineering and music will be received sympathetically.
Manuscripts should be typed or clearly handwritten and submitted with rough
drawings when appropriate. We are happy to advise potent /al authors
on matters of style. Payment is negotiated on acceptance.

themselves.

Musique concrète remains in the wrestling stage, the occupational hazard
in this instance being to injure the muscles of your back through years spent
bending over an editing table. The effort is nevertheless worth the musical
result for the reason that musique concrète is produced from complex sounds
rather than the relatively simple waveforms created in even the most elaborate modern synthesiser. The beauty of musique concrète is that the listener
never knows what he will hear next. The same might be said of synthesised
music, with the reservation that whatever comes next will sound distantly
related to a divider organ.
Clearly the techniques of musique concrete require a degree of automation.
As mentioned last month in this column, the helical scan principle employed
in video recording forms an ideal basis for an audio editing machine capable
of reproducing the effect of a proposed edit before any cut is made. Flatten
the helix into a plain omega path, visualise one tape entering and another
leaving at the peak of the 0, rotate the head at a peripheral speed equal to
the recorded speed, and there essentially you have it.
Our second suggested aid to musique concrète composition is based on
the independence of time from pitch produced by devices such as the Eltro
Tempophon. This too uses rotating heads, the exact principle being described
in the late H. G. M. Spratt's Magnetic Recording Handbook. It allows
speech to be increased in wordrate without the previously inevitable Mickey
Mouseing. More usefully it permits a particular taped sound to be reproduced at any desired pitch. Combine this facility with keyboard -controlled
head speed and perhaps musique concrète will come into its own.

SUBSCRIPTION RATES
Annual UK subscription rate for STUDIO SOUND is £3 (overseas £3.80,
$8 or equivalent).
Our associate publication Hi -Fi News costs £3.24 (overseas £3.66, $8.64
or equivalent). Six monthly home subscriptions are £1.50 (STUDIO SOUND)
and £1.62 (Hi -Fi News).

STUDIO SOUND is published on the 14th of the preceding month unless
that date falls on a Sunday, when it appears on the Saturday.

PAST ISSUES
A small number of certain past issues may still be purchased from Link
House, price 31p each including postage.

Photostat copies of any STUDIO SOUND article are available at
25p including postage.

BINDERS
Loose -leaf binders for annual volumes of STUDIO SOUND are
available from Modern Bookbinders, Chadwick Street, Blackburn,
Lancashire. Price is 85p. Please quote the volume number or date
when ordering.
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For

for

a
a

long time you've been asking us
variable ratio compressor.

Simple and quick to
beautiful to listen to.

Here it

operate

and

TELEFUNKEN

M28A f633

is-

lial=01111,

MAGNETOPHON M28A
professional tape recorder by
Telefunken, the company who
made the world's first tape

recorder.

Three -motor tape trans-

port

at 3,'- and 72 ips ensuring
maximum speed constancy.
Fully comprehensive mixing
facilities.

Solid state electronics

By the way

are used throughout. Modular
construction ensures trou blefree maintenance and replace-

-

ment of parts.

You may notice the variable suppression
noise gate we have added.
You can use this compressor where
before you would never have dared.

Relay operated transport
control operated by illuminated push buttons requiring
only fingertip operation.

Two -channel monitoring
VU -meter amplifier
can be switched to two modes.

(Stancoil Ltd)

Sheet Street, Windsor, Berks.
Tel. Windsor 61308
15

and playback heads, is mounted
a single rigid plate fixed to
the main chassis. It is normally
not necessary to replace or
adjust heads during the normal
life of the machine.

on

Broadcast studio versions. Models
28B and 28C are provided with
tape speeds of I5 and 72 ips, but
have no mixing or monitoring and
VU -meter amplifier. Model 28B
is equipped with full -track heads.

Model 28C has two -track heads
and track selector switch.

and

In the 'before -tape' mode the

"Kee

Interchangeable head
assembly comprising halftrack, stereo, erase, record

amplifier is connected to the
output on the mixer, while in
the 'after -tape' mode it is connected to the output of the
replay amplifier. Two large
VU- meters calibrated to inter nationalstandards are provided.

4
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A.E.G. Telefunken
A.E.G. House
Chichester Rents,
Chancery Lane,
London WC2
Tel: 01-242 9944

Celestion Loudspeaker Engineering
advances the state of the art to a
new plateau.

Celestion's new super tweeter. 2.) New design
'pressure' mid -range unit. 3.) Ultra Linear 12" Bass drive
unit. 4.) A.B.R. ensures controlled bass down to 16 Hz
5.) Precision crossover for perfect system integration.
1.)

Illustrated above is the Ditton 66 showing the
beautiful appearance of the acoustic enclosure.

Celestion

Ditton
Series

Loudspeakers for the Perfectionist
RO LA CE L E ST I ON
STUDIO SOUND, MAY

L

I

M IT ED

Section of the new Celestion mid -range unit
giving superb power handling and detail.

DITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK

1972

5

www.americanradiohistory.com

Ask Penny&
Giles to doyou
a good turn.

Higbspeed

tape duplicators
iwt

Cassettes Reel /Reel
4 to 20 cassettes
every 4.5 minutes

3 toll duplicates

every 9 minutes

FraserPeacock Associates Limited

They'll
doyou ten.

fpa

Name

Position
Company

sole UK distributors of I nfonics

Ì

is the ME 102B, one of the three types of
and Flutter Meters distributed by us exclusively
in the U.K. It is widely used by all the leading Broadcasting, TV and Recording Studios, manufacturers of

Illustrated

Wow

tapedeck -tape recorders, turntables, record-changersin fact by anyone concerned with the accurate measurement of drift and wow and flutter. Fuller details on
application.

LENNARD DEVELOPMENTS LTD.

Address
SS/5

LOCKFIELD AVE., BRIMSDOWN, ENFIELD,

MIDDX.

PG

01-9472233

WOW and FLUTTER METERS

Penny & Giles Rotary Potentiometers Ltd. have
a way of producing fine products that do people
favours. Like improving their equipment. Or cutting
their costs.
Now we can do you ten good turns that will
both save you money and make your product more
compact.
Our new semi-precision wirewound ten -turn
helical potentiometers are much smaller than you'd
expect. And much less expensive. But they're every
bit as reliable as the high precision products that
made Penny & Giles famous, and have a very
impressive specification.
So send the coupon and we'll do you yet another
good turn.
By sending you the facts.

17 Please send me the facts on your new ten -turn pots.

94 High Street Wimbledon Village London SW19

Penny & Giles Rotary Potentiometers Limited
Mudeford, Christchurch, Hants, England
Telephone: Highcliffe 2233/4 Telex: 41266

www.americanradiohistory.com

Tel.

01

-804 8425
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SAIT SOUND MIXERS
ALLOTROPE LIMITED

5B.Thame Industrial Estáte,Thame Oxon. Sales Office Te1.01 -229 4965

Í
0

fti.trEt0 0 0

00 0

0 0

0.0

0 0 0

00

0 0 0

0

.0000000000000000 0 0 0 0

AUDIO CONNECTORS
BROADCAST PATTERN JACKFIELDS, JAC KCORDS
PLUGS & JACKS. QUICK- DISCONNECT MICROPHONE
CONNECTORS. AMPHENOL (TUCHEL) MINIATURE
CONNECTORS WITH COUPLING NUT. HIRSCHMANN
BANANA PLUGS & TEST PROBES. XLR COMPATIBLE
IN -LINE ATTENUATORS. LOW COST SLIDER FADERS
BY RUF.
Please note our new address

FUTURE FILM DEVELOPMENTS LTD.
90 Wardour Street, London W1V 3LE
01

-437 18923

STUDIO SOUND, MAY 1972
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BEYER DyNAM IC
Dynamic Headphones

DT 900

DT 100 V

Dynamic Stereo
Headset

Lightweight, gaily coloured and very comfortable to wear. And -of
course -high fidelity.
Specifications:
Frequency Response: 30 -18000 Hz. Output Level at 400 Hz and I mW: 114 dB
over 2 10- 'mbar. Rated impedance: 600 S.'. per cartridge. Required voltage: appr.
400 mV ¡cartridge. Maximum Load: 200 mW or I V /cartridge. Connection cables:
900.4 - connector LS 7, 900.7 jack plug, 900.10 5 pin DIN connector.
I

-

A high fidelity headset with a built -in induction receiver. No trailing
cables, ideal for both home use and professional applications. Powered
by 9 V battery, equipped with ON -OFF switch and volume control
Can also be used cable bound for stereo listening.
Specifications:
Frequency Response: 30 -20000 Hz. Output Level at 400 Hz and
Peak
over 2. 10- '!tbar.
Rated Input: appr. 600 mV per cartridge.
W or 20 V per cartridge. Impedance: 2 x 400.

1

mW:

110 d'
Power Loac

'.

1

BEYER DYNAMIC (GB) LTD.
I

Clair Road, Haywards Heath, Sussex

Telephone Haywards Heath

51003

CUT YOUR LEVEL PROBLEMS DOWN TO SIZE;

WITH A CHADACRE ELECTRONICS AUDIO COMPRESSOR TYPE 9521
distortion of the following stages. and may also be used to create special effects,
which may suit the artistic requirements of the programme.
In conjunction with a discotheque system, to give a constant level. with the peak
level: the compressor will make the R.M.S. value appear as a constant peak level,
thereby packing the maximum "punch" for this type of application.
It may also be used in public address work. where it will compensate for poor
microphone technique. Intelligibility may be improved and enable the amplifier to
be used at a lower gain setting, with the consequential risk of acoustic feed -back

nn
Almost every audio source can benefit from a degree of compression, that is to
"tame" the dynamic range of the programme.
Compression will tend to increase the density of the sound, this is due to the fact
that the low and medium levels are increased, relative to the maximum levels.
"The Ratio" of the compressor will determine the density, i.e., the rate at which
the gain increases: e.g.. a ratio of 6:1 simply means that for a 6 dB increase of input
signal the resulting output will only rise I dB.
The speed at which the compressor reduces the level is termed attack "time ",
and the optimum attack time for a compressor lies between and 10 Ms.
The rate at which the compressor takes to restore its gain back to normal is
termed the "release time ".
Both of the above time characteristics are adjustable on the 9521 compressor.
They are fast attack /fast release, medium attack !medium release, special attackislow
release. Specially designed for automatic level control of a tape recorder. These
"time constants" are selected via a 3. position switch. Also adjustable: input gain
control, compression control, compressor in /out for comparing the uncompressed
signal and on'off control to disconnect the supply.
The uses the 9521 compressor may be put to are very comprehensive. Below are
listed just a few.
In a mixing console, where it may be inserted in individual channels between the
microphone anplifier and line amplifier. Used in this sphere it will prevent overload

howls greatly reduced.
The world of radio communication may also reap the advantages of the compressor. By applying the 9521 in this field, the "talk power" or intelligibility over
a noisy channel is greatly improved, it is preferable to speech clipping, as it does not
introduce harmonic distortion.
Finally, at can be effective to the hard of hearing, who may need to listen to the
radio or television at an uncomfortably high volume (to others) in order to hear
everything. If, however, the dynamic range of the material is compressed. the
annoyance factor caused to others by the peak sound levels is reduced.
The 9521 compressor is available either as a Module mounted on a Painton I5 -way
plug; order 9521!M. Or built in an attractive robust case. The input and output
connections are terminated on a Din socket.
The power requirements may be either satisfied from internal batteries( (ample
space provided) or an external power supply may be fed into the two banana sockets
provided. Order 9521!C.
Available on cased units only.
t Two Type PP9.

1

9521- SPECIFICATION

Power requirements: 18v'4 5mA- 30v /6mA.
Input impedance: 50k ?,. Output impedance: 600.7.. Ratio: continuously variable,

I:1

through 6:1. Unweighted noise level: 90dB. Fast attack fast release: may be pre -set
anywhere between Ms and 10Ms, normally set for OMs at factory. Medium attack
medium release: 0 5secs. Fast attack 'slow release: attack approx. 3Ms, release
approx. 7secs.
Longer release tines available on request.
I

PRICES
9521!C
95211M

1

I

-4
-4

0.8.50

09.50

5 -10
5 -10

L2650
EIS

SO

11-25 L24.
11 -25 [13.50.

CHADACRE ELECTRONICS LIMITED

43

(AUDIO DIVISION)
ILFORD, ESSEX
AVENUE,
CLAYHALL,
CHADACRE
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TELEPHONE:

01

-550 7119

The Quietest Revox

One of the most compelling
reasons for buying a Revox is the
sounds it doesn't make.
No spurious pops or clicks. No
wavering, fluttering tones. No
distracting hum. And best of all,
virtually noise -free electronics.
Take our new A77 Mk III for
example. We manufacture it to
such close tolerances and with
such exacting attention to detail,
that it is generally regarded as one
of the quietest tape recorders ever
made.
Unfortunately, no
matter how quiet our
electronics are, there
is still the inherent
problem of tape hiss.
And that's where
our new Revox A77/
Dolby B recorder
comes in.
By now, the
virtues of the Dolby
Noise Reduction system are too
well known to require any
elaboration on our part.
Suffice it to say, for all practical

purposes the last major stumbling
block to quality, noise -free
recording has finally been
eliminated.
Listening to tapes on the new
Revox /Dolby B is a revelatory
experience. Tape hiss is virtually
non -existent. The music seems to
emerge from a background of
velvety silence. And at 3 -3/4 i.p.s.
the absence of extraneous noise is
truly startling.
But no mere description of the
Revox /Dolby B can
adequately convey
the experience
awaiting you the
first time you listen
to a tape made on
this remarkable
machine.
Your nearest Revox
dealer will be
delighted to audition
the Quietest Revox
for you. Once you've heard it,
you'll understand why we say...
Revox delivers what all the rest
only promise.

Revox at Lamb House, Church Street, Chiswick, London W4 2PB
Revox Corporation in USA; 155 Michael Drive, Syosset, N.Y 11791 and 3637 Cahuenga Blvd. West, Hollywood. California 90068
Revox Sales and Service in Canada; Montreal

P.O

STUDIO SOUND, MAY 1972
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Highest attainable technical
performance

QUICK
AND EASY
No major repair facilities available

?

This professional tape recording equipment needs none and can be used with
confidence anywhere in the world.
In the past a fault in sophisticated equipment
could mean expensive down time, but in the
E200 any fault can be quickly isolated and
the part or circuit replaced.
All major mechanical components and
sub -assemblies are quickly and easily
changed. Many circuits simply plug -in.

LEEVERS-RICH
EQUIPMENT LIMITED
A Member of the MCP Group

Contact Nick Nichols at our London office, telephone
or Telex 935959. He will be glad to help.
LEEVERS -RICH EQUIPMENT

01

-874

LTD., 319 TRINITY ROAD, WANDSWORTH, LONDON SWI8
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Precis

ARTICLES PRINCIPAUX
21

39

BANDE MAGNETIQUE

Par Erich Sobotta
Une explication des principes de base du
phénomème de l'enregistrement.
27

INTERVIEW

John Shuttleworth parle avec David Stripp
(du Départment Ingénieur de la BBC) de
la manière avec laquelle la BBC aborde le
problème de la position du microphone
stéréo. Y sont aussi discutées les techniques employées pour la musique orchestrale et les instruments individuels.
33
45

REVUE DES SYNTHETISERS DE MUSIQUE
ELECTRONIQUE
BIBLIOGRAPHIE DE MUSIQUE ELECTRONIQUE

R. M. Youngson rend compte en détail de
la littérature se rapportant à la production
de musique électronique, publiée dans des
livres et journaux de langue anglaise.

43

43

21

27

45

12
14

ENTREVISTA

EXAMEN DE LOS SINTETIZADORES DE MUSICA
ELECTRÓNICA
BIBLIOGRAFIA DE MUSICA ELECTRÓNICA

ARTICOLI REGOLARI

Von Erich Sobotta
Erläuterung der Grundprinzipien des
phänomenalen Magnettonverfahrens.
27

INTERVIEW

John Shuttleworth unterhält sich mit

David Stripp (BBC Technische Abteilung)
über die bei BBC in Anwendung kommenden Methoden der Aufstellung des Stereo Mikrophons. Es werden die verschiedenen
Techniken für Orchestermusik und einzelne

2500

David Kirk describe la virtudes y los
vicios del sintetizador de música electron ica 2500. Concluye diciendo que a pesar
de los méritos de la unidad, puede lograrse
mayor adaptabilidad invirtiendo el precio
1,101, 750 pesetas (£6,500 en Gran
Bretana) en varios sintetizadores mas
pequenos.

MAGNETISCHE SPEICHERUNG

43

45

BERICHT UBER SYNTHESIERGERATE ELEKTRONISCHER MUSIK
BIBLIOGRAPHIE ELEKTRONISCHER MUSIK

R. M. Youngson gibt Einzelheiten der in
englishchsprachigen Büchern und Journalen erschienenen Fachliteratur zu dem
Thema elektronischer Musikproduktion.
12
14

NEUIGKEITEN
PATENT RUNDSCHAU

STUDIO SOUND. MAY

Por Keith Wicks

Metric /Imperial Equivalents
Tape speed
centimetres /second
38
19

9.5
4.75

270
360
540
720
1,080
1,440

inches /second
15

7.5
3.75
1.875

feet
900
1,200
1,800
2,400
3,600
4,800
inches

50

2

Di Keith Wicks

25
12.5

ARTICULOS SELECCIONADOS
IMMAGAZZINAGGIO MAGNETICO

Por Erich Sobotta
Spiegazione dei principi basilari collegati
ai fenomeni della registrazione magnetica.
27

DIARIO DE LOS ESTUDIO

DIARIO STUDIO

1

0.5
0.25

Distance
metre (m) = 39.370113 inches
1 centimetre (cm) = 0.393701 inches
millimetre (mm) = 0.039370 inches
1 kilometre = 0.6214 miles
1

1

INTERVISTA

John Shuttleworth a colloquio con David
Stripp (Reparto Ingegneri della BBC) in
merito al progresso compiuto dalla BBC
nella posizione dei microfoni stereo.
Venogono discusse le varie tecniche usate

STANDIGE RUBRIKEN

43

6.25
21

NOTICIAS
REVISTA DE LOS PATENTES
ARP 2500 PROVA DI CAMPO

Tape width
millimetres

Instrumente erörtert.
33

RASSEGNA DEI SINTESIZZATORI DI MUSICA
ELETTRONICA
BIBLIOGRAFIA E MUSICA ELETTRONICA

Tape length
metres

NOTIZARIO
RIVISTA DEI BREVETTI
PRUEBA DE CAMPANA DEL ARP

singoli

David Kirk descrive i pregi ed i difetti del
sintesizzatore di musica elettronica 2500.
Egli conclude che, nonostante i meriti dell'
attrezzatura, é possibile ottenere una
maggior versatilità investendo il costo del
la medesima (quasi dieci milioni di lire
italiane) in piu sintesizzatori di formato
minore.

ALMACENAJE MAGNETICO

R. M. Youngson detalla literatura sobre
el tema de la producción de música
electrónica publicada en libros y revistas
en el idioma inglés.
12
14
39

i

ARTICULOS DE SERIE

STUDIO TAGEBUCH

John Shuttleworth habla a David Stripp
(Sección de Ingeniería de la BBC) sobre
cómo aborda la BBC la cuestíon de la
colocación del micrófono estereo. Se
discuten las técnicas empleadas para la
música de orquesta y para los instrumentos
individuales.
33

per

e

R. M. Youngson passa in rassegna la
letteratura in materia di riproduzione di
musica elettronica pubblicata su libri et
riviste inglesi.

Di Erich Sobotta
Una explicacíön de los principios básicos
del fenómeno del registro magnético.

Par Keith Wicks

21

45

39

JOURNAL DES STUDIOS

SPEZIALARTIKEL

33

ARTICOLI SPECIALI

INFORMATIONS
REVUE DE FACRICATIONS BREVETEES
MISE A L'EPREUVE DU ARP 2500

David Kirk décrit les qualités et les défauts
du synthétiser de musique électronique
2500. Malgré certains mérites de l'appareil,
il conclut qu' une plus grande versatilité
peut être obtenue en investissant une même
somme d'argent (£6,500 soit environ 8,775
Frs, en Grande Bretagne) dans plusieurs
synthétisers plus petits.

per musica di insieme
strumenti musicali.

Von Keith Wicks

RUBRIQUES REGULIERES
12
14
39

2500 FACHLICHE ERPROBUNG
David Kirk beschreibt die guten und
schlechten Eigenschaften des 2500-Synthesiergerätes elektronsicher Musik.
Er
kommt zu dem Schluss, dass trotz der
Vorzüge des Gerätes das Geld, in England
beträgt der Preis etwa DM 78.300, in
mehreren kleineren Synthesiergeräten besser angelegt und grössere Vielseitigkeit
erreicht werden kann.
ARP

1972

Weight
1 kilogram (kg) = 2 pounds 3.37 ounces
1 gram (g) = 15.432 grains or 0.564383 drams
1 Tonne (metric ton, 1,000 kilogrammes) _
2204.6 pounds.
11

www.americanradiohistory.com

News

Shure literature

Macinnes move
THE URGENT need

for extra space to handle

Crown loudspeakers was the reason given by
managing director, Ian Marshall, for moving
Macinnes Laboratories offices and service
department to Suffolk. Full address is Stonham,
Stowmarket, Suffolk (Tel. Stonham 485).
Macinnes have appointed Audio T, 119 Oxford
Street, WI, as the London outlet for Crown
International.

Electronic Music Studios Ltd
WITH REFERENCE to the editorial note on page
30 and the advertisement on page 6 (April
issue), Electronic Music Studios Ltd inform us
that 'Phasor Electronics' are nor agents for

EMS equipment. Our apologies to EMS for
publishing the original information which was
accepted in good faith.

brochure detailing the Shure
range of studio microphones and another
dealing with signal controllers have been produced by Shure Electronics Ltd, 84 Blackfriars
Road, London SEI 8HA. Copies are available
on request
TWELVE PAGE

Stereo cutting amplifier

HIGH PERFORMANCE stereo cutting amplifier,
the GO 701 (powered by GE 701) is announced
by Ortofon. A sinewave output of 500W permits peak velocities of more than 30 cm/s at
20 kHz. A four pole impedance matching network between the output stage and cutting
head counteracts the rising head impedance
which normally prevents the transfer of high
power in the treble region. Frequency response
I dB to 18 kHz, 3 dB
is flat well below 20 Hz l

down at 36 kHz), permitting half speed recording. A cutter temperature meter is incorporated, together with the usual cutter current
meter. Protection from thermal overload
is provided by an automatic overload control. Physical dimensions are 438 x 132.5 x
337 mm deep, 20kg. Further data is available
from Ortofon, 5 Trommsalen, DK 1614
Copenhagen V, Denmark.

A

'Little dipper'

... Is WHAT Bauch choose to call the Uni'ersal
Audio 56.; filter set. The unit incorporates an
18 dB per octave filter operating over the 20 to
200 Hz range. Two centre frequency filters
provide 50 dB lift or rejection with a notch
width variable to 5 per cent. These function
between 20 Hz and 20 kHz. A further 18 dB per
octave filter operates between 2 and 20 kHz.
Applications of the .56.; include removal of
mains hum, heterodynes, camera noise and
lighting buzz. The unit also lends itself to producing phasing and double phasing effects.
Basic price is £277. Agent: F. W. O. Bauch
Ltd, 49 Theobald Street. Boreham Wood.
Herts WD6 4RZ.

r

Quad pot

of up to four characteristics from a single joystick may be accomplished with a Sigma quadraphonic pan
potentiometer. High resolution, low noise, and
protection against dirt are claimed, nominal
resistance value being 3.9 kt2. Manufacturer:
Sigma Products, 72 St Andrews Road.
PROPORTIONAL CONTROL

Above: Neumann KMS 851.
Top right : Ortofon G0701.

Bottom right: King

600EC.

Below: Sigma quadpot.

Northampton.

j

12

www.americanradiohistory.com

Cassette loader

ABILITY to load automatically any predetermined length of blank or prerecorded tape
on to cassettes is featured in the 600EC loader
now being marketed direct to Europe by King
Instrument Corporation, PO Box 496, Kane
Industrial Drive, Hudson, MA 01749, USA.
The complete loading sequence is automatic
and proceeds as follows. The winder cuts the
leader, aligns the tape, and splices, spooling
starting immediately. Spooling stops exactly
on the cue tone of a prerecorded programme
or at a predetermined length of blank tape.
The tape is cut, aligned with the leader, and
the second splice completed before the loaded
cassette is ejected from the winder. One
operator using two 600EC loaders can produce
over 1,800 C60 cassettes per eight hour shift.
The only function performed by the operator
is placing the cassette on the winder. Compressed air tape handling is employed.
continu?d 11
THE

the critical stage in the
birth of greet recordings
- the stage when highly skilled craftsmen,
working under the direction of top project engineers,
build sound control equipment under laboratory conditions.
Every Neve console is designed to meet
the client's individual requirements and
built to meet the most exacting standards.

Rupert Neve ft Company Ltd.,

Cambridge He ,s. -.
Melbourn
Royston,
Hertfordshire. S08 OAl,.
England.
Tel: Royston 107631 60776
Telex 81381

Ruoert Neve of Canada Ltd.,

7528 Bath Road,

Malton,

Toronto,
Ontario,
Canada.
Tel: 416-677 6611

Rupert Neve Incorporated,
Berkshire Industrial Park,
Bethel,
Connecticut 06801
U.S.A.
Tel (203) 744 6230 Telex 969638

:
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Bauch Ltd, 49 Theobald Street, Boreham
Wood, Hertfordshire WD6 4RZ.

NEWS
[;)n11flU'°(I

Mini

Studio

product from Lexor is the
Quiet Chamber transportable sound studio.
This is claimed to attenuate commonplace
levels of extraneous noise (remote traffic, footsteps, conversations, office machinery, etcetera)
to a degree permitting 'a professionally quiet
recording'. Internal dimensions are 1.14 x
1.14 x 1.9m high, the chamber can accommodate up to two persons with or without
equipment. Standard fittings include lighting,
power outlets, two -speed ventilation, floor
carpet, a baize covered removable desk, cable
entry facilities and a lockable door. All the
electrical equipment is prewired and no connections need be made when assembling or
dismantling. A range of optional fittings is
offered. The chamber dismantles into six
separate panels, none weighing more than 46
kg. A single spanner (supplied) is the only tool
required to assemble and dismantle the
chamber. Basic price is £348 and delivery is
in the four to six weeks region. Manufacturer:
Lexor Electronics Ltd, 25/31 Allesley Old Road,
Coventry.

A REMARKABLE new

APRS '72

the fifth APRS Exhibition
are being finalised by the Association of Professional Recording Studios. The exhibition will
this year be held at the Connaught Rooms.
Gt Queen Street, Kingsway, London WC2,
from Friday June 23 to Saturday June 24.
(not June 22 and 23 as stated by the APRS
n their April advertisement). Trade tickets
are available from the APRS secretary, E. L.
Masek, 23 Chestnut Avenue, Chorleywood,
Hertfordshire WD3 4HA.
ARRANGEMENTS FOR

Neumann hand microphone
A CARDIOID CAPACITOR microphone specifically
for high level Pop applications has been
developed by Neumann, the KMS 851. Based
on the FET-80, it incorporates a multistage
mechanical filter and dual wall housing with
interwall damping material. The capsule is
mounted on an elastic suspension and the bass
sensitivity attenuated to compensate for proximity effect. Neumann agents are F. W. O.

Patents Review
Joseph Allen, an American, has
patented a new musical instrument
(BP 1258853) based on the electronic guitar. It
is the same size as a guitar but the strings stop
short of the fingerboard. Each string has two
transducers; one to pick up transverse and the
other longitudinal vibrations of the string.
The fingerboard is electronic and consists of
a number of switches operated by finger capacitance. These switches control oscillators and
are played as a fingerboard is normally played
when strings are present. There are six rows of
switches and each of the rows is tuneable.
Plucking the strings in various different positions modulates the oscillator signals according
to the voltages produced by the transducers.
MR

A scheme for frequency modulating an
oscillator with a light beam is described by RCA
in BP 1261265. Laser light is shone onto the
bottom of a slot in the N region of a Gallium
Arsenide PN junction. The light creates holeelectron pairs and the capacitance of the
junction lowered. In conjunction with other
reactive elements in the circuit this change in
junction capacitance lowers the frequency.

For those interested in such matters Matsushita have patented a new method of analysing
voices. Instead of simply filtering the voice it is
compared to a standard and the difference is
converted to a variable frequency signal which
corrects the frequency of the original signal.

After this the signal is split into a number of
frequencies by a number of band pass filters.
Each of the bands is then compared for maximum amplitude, and the frequency band in
which the maximum values occur is stored.
Patent 1263606 has been taken out by Eastman Kodak, who claim that their invention
will enable tape to be spliced ultrasonically
without making it brittle. The tape is placed
between two surfaces, an upper and a lower, at
an acute angle to one another-from two to
five degrees -and overlapped. The two surfaces
are brought together and the tape is joined by
the ultrasonic vibration of the upper surface.

transport, and a phase comparison is made
between the two. Normal feedback control
techniques are applied to adjust the speed of
the film transport to reduce the phase lag or
lead. Mr Ford states a formula relating the
number of frames, the pulses per revolution,
the reference frequency and the number of
frames per second.

A disadvantage of the divider-organ principle

is that if one of the notes should become out of

Should you ever want to use an acoustic lens,
the Holotron Corporation has taken out a
patent for some improvements to existing
methods of producing them (BP 1263749).
Various methods are described, and they are
all variations on a theme: how best to fill a
plastic bag with the 'refractive liquid'.

tune those related to that note by octaves will
also be so affected. Philips have patented an
instrument which claims to overcome this
disadvantage (BP 1264143). This consists of a
chain of frequency dividers following a master
oscillator. The principle of the invention is that
if outputs are taken from selected dividers and
added together they will be in a fixed relationship to others derived in a similar way arranged
to form notes of the scale, no matter what the
variations in the frequency of the master
oscillator.

Hugh Ford, a contributor to this magazine,
has patented a method of synchronising film
and tape transports (BP 1261917). A rotary shaft
is fitted to the film transport such that the shaft
rotates once for a given number of frames. To
this shaft is attached a transducer which will
emit a given number of pulses per revolution.
The pulse frequency is then compared to a
reference source, such as is provided by tape

A sound effects generator which eliminates
the problems of poor head contact often encountered in such devices is claimed by Sergio
Montanari of Bologna (1264230). The problem
is that air bubbles are formed between the
magnetic material and the disc to which it
The above gentleman's invention
adheres.
obviates this problem by putting a spiral groove
on the surface of the disc.

14

www.americanradiohistory.com

It's more than likely that you have because
most people in this business have heard
of or experienced the world famous
Electro -Voice range of products. So they
don't need any introduction.
Gulton Europe are now manufacturing
and marketing Electro -Voice broadcast,

ELIMINATOR

FC100

1

MUSICASTER

SRO15

p.a. and recording microphones together

with

range of sound reinforcement speakers.
This most important development means
that Electro -Voice and their customers
are already benefiting from Gulton's
wide, technical and electronic
experience.
a

PM16 GAC

602TR

RE85

635A

ßE20

As an expert you really do need a copy of our new product
information brochure, so why not contact Gulton Europe for
yours.
Your personal contact is Len Cole.

iiItcri
7

,--,

M(o)LI IIN

STUDIO SOUND, MAY 1972

Gulton Europe Limited
ELECTRO -VOICE DIVISION
The Hyde, Brighton BN2 4JU
Telephone: 0273 66271 Telex 87172

MICROPHONES AND PUBLIC ADDRESS EQUIPMENT

15

www.americanradiohistory.com

THE FOLLOWING list of Complete
Specifications Accepted is quoted
from the February issues of the Official
Journal (Patents). Copies of specifications may be purchased at 25p each
from The Patent Office, Orpington,
Ken

BR5 3RD.

1267226

Philips Electronic and Associated
Industries Ltd
Three -dimensional storage devices
comprising magnetic memory elements

Adelmann, H
Sound proof
ventilation

1266886

Dornier System GmbH
Direct current to direct current converter

Micro Consultants Ltd
Constant current generators

Western Electric Co Inc
Class B transistor amplifiers
1266915

Kratomi, S.
Electrical programme control apparatus

2, 1972

1266555

Associated Eng Ltd
Electrical modulating arrangements
1266562

Ricoh, KK

Information processing arrangements
1266571

Bosch GmbH, Robert
System for track guidance of a movable
light spot for scanning information
patterns
1266579

International Computers Ltd
Digital data storage systems
Siemens AG
Cathode ray tube
arrangements

scanning circuit

with

natural

1267242

Minnesota Mining and MFG Co
Transparency and sound track supportNippon Victor KK
Colour video signal correction system

Western Electric Co Inc
Speech signal transmission

Variable speed film movement mechanism

1266930

1267301

Reliance Electric AG
Stabilized sine wave inverter

1266999

Amp Inc

1267783

Matsushita Electric Industrial Co Ltd
Fibre optics faceplates for cathode ray
tubes and the like
1267788

Standard Telephones & Cables Ltd
Coupling together glass optical fibres

1267319

1266962

Standard Telephones & Cables Ltd
Electrographic apparatus

Philips Electronic and Associated
Industries Ltd
Television synchronizing pulse separator

1267283
Bell & Howell Co

Omron Tateisi Electronics Co
Apparatus for controlling clock pulses

EMI Ltd

1267729

1266929

1266933

1267652

Radio communications systems

Philips Electronic & Associated
Industries Ltd
Recording and /or playback apparatus

Kaiser Aerospace & Electronic
Corporation
Visual display systems

General Electric Co
Pulse width modulated bridge power
amplifier with memory and lockout logic

1267727

1267274

1266931

1267642

1267251

Nippon Kogaku KK
Optical system for producing focused
images of two separated objects in the
same plane

Nippon Selfoc Co Ltd
Noise suppression optical filter

Bernard, P
Microphone for direct conversion of
sound signals into pulse -coded electric
signals

ing device

1266916

Micro Consultants Ltd
Analogue to digital converter

1266594

window

1267243

1266908

February

1267632

1266847

Standard Telephones & Cables Ltd
Multitrack magnetic recording head

1267827

Texas Instruments Ltd

1267335

Amplifiers

Borg- Warner Corporation
Inverter with prechange circuit

1267836

Fuji Photo Film Co Ltd

1267339

Leclanche SA
Method of detecting the end -of- charge
condition of an electric storage battery
under charge and device for the carrying out of this method

Magnetic recording medium
1267840

Ampex Corporation
Dissolver networks for video signals
1267861

Electrical

Plessey Co Ltd
Tape playback machines

Agfa -Gevaert AG
Method and apparatus for recording
and reproduction of a visual image

1267000

1267388

1267863

General Electric Co Ltd
Homopolar dynamo -electric machines

Matsushita Electronics Corporation
Method and apparatus for making colour
cathode-ray tube

Eastman Kodak Co
Reel adaptor

1266627
Bell & Howell Co

Matsushita Electric Industrial Co Ltd
Semiconductor mechano -electrical
transducer

1267012

1266598

Braun AG
Slide projector driving arrangement
1266621

Motion picture projection apparatus
1266630

Marconi Co Ltd
Amplifier arrangements
1266659

socket and an insulating
carrier for an integrated circuit module

Bendix Corporation
Solid state ring laser
1267025

Messerschmitt- Bolkow -Blohm GmbH
Information storage means

1267336

February

1267878

RCA Corporation
Plural operating mode television
receivers

9, 1972

1267894

1267408

Hazeltine Corporation
Gated video inverter

RCA Corporation
Kinescope bias tracking circuits

1267939

Matsushita Electronics Corporation
and Matsushita Seiko Co Ltd
Drive control circuit for an induction
motor

1267085

1267410

RCA Corporation
Production of amplitude modulated
light by a solid state oscillator

Standard Telephones & Cables Ltd
Switched filter networks

Eaton Corporation

1267414

1267975

1266665

Voltage control apparatus

Westinghouse Electric Corporation
Thin film electronic components on
flexible subtrates and the apparatus
and process for producing same

1267088

Ricoh, KK

Bendix Corporation
Fluid oscillator

Dudley, L P
Stereoscopic photography

Electrostatic recording arrangements

1266675

1267096

Motorola Inc
Miniature transmitter receiver housing

International Standard Electric
Corporation
Image storage cathode ray tubes

International Business Machines
Corporation
Apparatus and method of testing
magnetic recording medium

Marconi Co Ltd
Signal coding and decoding systems

1267101

1267463

1268023

1266709

Magnetic recording and /or reproducing apparatus

Westinghouse Electric Corporation
Frequency difference detector

Marconi Co Ltd
Printed circuit magnetic field coils

1267487

1268024

Agfa -Gevaert AG
Film or tape spool

Agfa-Gevaert AG
Still or cinematographic camera

1267595

1268032

Dyer, NH, Perrins, M A, and Grimstone,

Motion picture projection apparatus

Uhrenkombinat Ruhla VEB
Control circuit for low -power direct current motors

1267607

1268136

Fujitsu Ltd
Time division multiplex communication
systems

Nippon Hoso Kyokai
Multiple signal transmission system of
one or more information signals on a
colour television signal

1266686

Texaco Development Corporation
Amplifier system
1266732

Autocue Ltd
Prompting devices
1266741

Compagnie Francaise Thomson
Houston -Hotchkiss Brandt
Optical character recognition systems
1266759

Sony Corporation

1267133

Sony Corporation
Recording and reproducing apparatus
using magnetic tape cassette
1267142

Ampex Corporation
Combined demagnetiser and cleaner
1267153

Nippon Electric Co Ltd
Synchronised carrier regeneration
systems

International Standard Electric
Corporation
Encapsulation of electrical components

1266804

1267157

General Electric Co
Fluidic oscillator
1266823

Sony Corporation
Cassette tape recording and reproducing apparatus

Philips Electronic & Associated Industries Ltd
Tape transport device
1267211

Integres Ltd
Stereo decoding systems

1267434

1268003
a

RF

1267614

Tokyo Shibaura Electric Co Ltd
Image pickup system using a laser

Agfa -Gevaert AG
Transmission holograms

1268189

beam

General Electric Co Ltd
Radio frequency filters

1267628

1268219

General Motors Corporation
Electronic control circuizs for limiting a
plurality of output variables responsive
to an input variable

Standard Telephones & Cables Ltd
Electrographic apparatus

16
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continued 20

FANTASTIC
SAVINGS!

STANTON
CARTRIDGES:

Brand New. Fully Gt'd.
Compare our prices with
those of other leading brands.

C.60
C.90

List

One

Three

Six

Nine

15

10 75

[0 35
CO 49
[0 64

05
LI 47
LI 92

[2.10
L2.94

[3 15
[4 41

[5 25
35

[3 B4

L5.76

[9 60

£1.01
CI 51

C.I20

[I

LOW NOISE TAPE

Long Play -Type PE
900
1200
1800
4200

S
51
7

104

List

36
One

£1.63
£2.03
£2.94

L0.99
LI 24
[1,79

£6.21

[380

0

in plastic

Three

Six

[2 97
[3 72

[5 94

10'.r
Ten

[9 90
[I2 40
[17 90
[38 00

[7 44
CIO 74
[22 80

L5,37
40

[I1

library

boxes (except

Double Play -Type PE 46
List
S

51
7

£2.01
£2.93

2400

£3.69

Cash with order.

Other orders

i

One
0.24

1200
1800

E.P.S.

79
[2 25
LI

P

&

20p.

Three

Six

Tcrr

[3 72
LS 37
[6 75

[7 44

[12 40

[10 74

[17 90
[22 50

P- Cassettes

[13 SO

3p each (max 20p)

ORDERS OVER

£5 post free

MAIL ORDER ONLY
(Dept. S), 75 Holloway Road, London, N.7

Switchcraft
Audio Connectors
Now available ex-stock, all popular
Switchcraft audio connectors for
studio and ancillary equipment.
Featuring the high specification. ready
inter - changeability and standardised
fitting demanded by the
connoisseur. At truly low cost:
only 75p for the A3F cord plug,
with other 3, 4 and 5 pole plug and
socket connectors in the same price
bracket. Delivery ex- stock, with
quantity discounts.
Switchcraft connectors for streamlined
strength and efficient} pro\ iding
positive contact, safety lock,
sell- polarisation and cable
clamping. The professional
design for the professional user.
:

`olc

t

.k. Agents

for S%%itchcraft

cunncclors

the starting pointof fine hi -fi
Sound reproduction from a record can only
be as good as the cartridge which tracks it:
with the Stanton 681 EE you ensure the
best. The Stanton 681 EE meets the most
exacting requirements of the professional
user and the discriminating enthusiast.
The Stanton 681 Calibration Series has an
amazingly low -mass moving magnetic
system which weighs only 1/5 or 1/10 of
ordinary pickups. Its frequency response from
10 to 20,000 Hz is virtually a straight line.
Every 681 is guaranteed to meet the
specifications within exacting limits and the
most meaningful warranty possible individual calibration test results comes packed with each unit.
Ask for a demonstration of the Stanton
681 EE at your local dealer, or write for
details and specifications, plus information
about the Stanton 500 Broadcast Standard
Series. Trade enquiries welcome.

F.W.O. BAUCH LIMITED
49 Theobald Street,
Boreham Wood, Herts.
Tel: 01 -953 0091
Telex: 27502
STUDIO SOUND, MAY

WI LM EX LTD

Stanton Division, 24/26 Ensign Street,
London E1 Telephone: 01 -949 2545

1972
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PHILIPS

We want you to have the best.
www.americanradiohistory.com

This Philips amplifier

surpasses the DIN 45 500 Standard
laid
Many units sold as "Hi -Fi"
fail to even equal the DIN
Standard 45 500 laid down for
Hi -Fi equipment. Yet the Philips
RH 591 Amplifier surpasses the
Standard, and by a considerable
margin.
You get an output of 2 x 25
Watt continuous sine wave.
And even at 2 x 20 Watt,
total distortion is less than 0.6
Virtually inaudible.

Frequency response is
plus or minus only
0.5 dB. Signal -to-noise ratio is
20- 20,000 Hz

down for Hi-Fi.

better than 90 dB below 20W for
each channel. Crosstalk is better
than minus 50 dB at 1,000 Hz and
minus 45 dB from 250-10,000 Hz.
You get rumble and scratch
filters. A 3-position contour
switch (including neutral) to
prevent the usual loss of notes at
low volume. "Presence" switch.
Inputs for tuner, tape or cassette
recorder, monitor, magneto dynamic pick-up and auxiliary
(e.g. crystal pick-up). And
outputs for 4 Ohm or 8 -16 Ohm
loudspeakers.

These are not manufacturer's
claims, not emotional adjectives,
but plain facts.
The Philips RH 591, like
many other Philips Audio unit
beats the internationally
respected DIN Standard for
Hi -Fi, and therefore has to be one
of the finest amplifiers you can
buy. Why not listen to it ?
Suggested price is £79.00.

PHILIPS

www.americanradiohistory.com

PATENTS REVIEW
continued

1268649

1268942

Honeywell Inc
Voltage -to-frequency conversion
apparatus

1268959

1268654

Plessey Co Ltd

Electroacoustic transducers
1268657

February

Sanyo Electric Co Ltd
Video tape recorders and reproducers

16, 1972

Western Electric Co Inc
Circuits using domain
devices

propagating

1268293

Siemens AG
Carrier transmission systems for stereo
audio signals
1268295

Pioneer Electronic Corporation
Hall motor
1268327

Western Electric Co Inc
Frequency shift signal transmitters
1268382

National Research Development
Corporation
Apparatus for setting printed music
1268385

Matsushita Electric Industrial Co Ltd
Voltage -dependent electrical resistors
1268395

Quick -Rotan Becker Notz KG
Variable speed controller for motors

Soc Italiana Telecomunicazioni
Siemens Spa
Network for the transmission of PCM
signals
1268963

Kamiya, M

Matsushita Electric Industrial Co Ltd
Cross -colour eliminating apparatus for
a television receiver

Recording and reproduction of sound

1268974

1268659

1268268

1269269

Matsushita Electric Industrial Co Ltd
Glass acoustic delay line

1269005

1269321

Scott Inc, H H
Omnidirectional loudspeaker system

California Computer Products Inc
Stored programme digital computer

1269015

1269350

Philips Electronic & Associated Industries Ltd
Method of detecting and /or recording
electromagnetic radiation
1268687

Takai Rika Denki Seisakusho, KK
dc synchronous motor
1268712

Burroughs Corporation
Method and apparatus for electrographic recording

Nippon Columbia KK
Automatic tape cassette
and /or playback apparatus

recording

1269093

Hell, Dr-ing Rudolf
Method for the rastered reproduction
of half -tone pictures

Brown Boveri & Co Ltd
Magnetic lens

February

1268759

Nippon Selfoc Co Ltd
Faraday -effect elements

Lucas (Industries) Ltd, Joseph
Rechargeable cells

23, 1972

1269102

1269115

Matsushita Electronics Corporation
semiconductor
sensitive
Pressure
devices and method of manufacturing

Ricoh, KK
Magnetic recording arrangements

1269116

1268782

1268789

RCA Corporation
Constant output oscillator
a

monitor and trip

1268414

International Standard Electric
Corporation

1268853

1269151

Motorola Inc
Variable piezoelectric delay line

1268429

1268855

Cambridge Thermionic Corporation
Regulated magnetic suspension system

Nippon Selfoc KK
Optical image transmitting apparatus

1268458

1268872

Ampex Corporation
Preparation of cobalt doped gamma
ferric oxide

General Electric Co Ltd

1268509

1268879

1268578

Fuji Photo Film Co Ltd

Preparation of electrophotographic
photoconductive powder material
1268605

Agfa -Gevaert AG
Still or cinematographic camera
1268613

Timex Corporation
Crystal oscillator timepiece
1268627

Plessey Telecommunications Research
Ltd
Digital modulation systems
1268640

National Research Development
Corporation
Acoustic detection apparatus
1268644

National Research Development
Corporation
Electric circuits for detecting signals
simultaneously in chosen amplitude
ranges

1269120

Matsushita Electric Industrial Co Ltd
Arrangement for processing music

Signal -to -noise ratio measuring system

Texas Instruments Inc
Data input- output station including
printing means

Soc Italiana Telecomunicazioni
Siemens Spa
Time division communication system

Siemens AG
Circuit arrangement for use in triggering an (eg electron beam) oscilloscope

1268820

Read -out circuits for electrical positionencoders
Texas Instruments Inc
Light sensitive integrated circuits
1268889

Fuji Photo Film Co Ltd

Photoconductive material for electrophotography
1268898

Western Electric Co Inc
Redundancy reduction transmission
systems and apparatus
1268917

Institut Elektrosvarki Imeni E O Patona
Method of providing a wear- resistant
surface on parts or blanks
1268919

Minnesota Mining & MFG Co
Quality indicator for a magnetic recording medium

Lang, G L
Phase splitting core for electromagnetic
devices
1269373

Agfa- Gevaert AG
Film spool
1265410

1269434

Pioneer Electronic Corporation DC
Electric motors
1269437

Varto AG
Rapidly operating galvanic fuel cell
batteries
1269454

Messerschmitt - Bolkow - Blohm GmbH
Storage element for the storage of
information by electrolytic means
1269490

Elmo Co Ltd

Motion Picture camera
1269550

Ekdahl & Olofsson Handelsbolag

Loudspeakers
1269629
Ahy, J M

Signal recording
apparatus

and /or

playback

1269666

1269156

Nederlandse Centrale Organisatie Voor
Natuurwetenschappelijk
Toegepast
Onderzoek

-

Electron beam apparatus for recording
image elements
1269170

Deutsche Grammophon GmbH

Arrangements for the final processing

Nippon Victor KK
Magnetic recording and reproducing
apparatus
1269693

Nippon Electric Co Ltd
Band -compressed television
transmission system

signal

1269747

Electronic Transmission Systems Inc
Magnetic holding drum

North American Rockwell Corporation
Adaptive system for correction of distortion of signals in transmission of
digital data

1269182

1269787

and packing of gramophone records
1269174

Bunker -Ramo Corporation
Method of fabricating coaxial circuitry
in a single plane

International Business Machines
Corporation
Position transducing system

1269186

1269790

Messerschmitt- Bolkow -Blohm GmbH
Method and apparatus for reproducing
television video and audio information
transmitted over a narrow bandwidth
channel

International Business Machine
Corporation
Electrical circuit for sensing signals of
a predetermined amplitude

1269192

1268923

McBean, D. H.
Methods of sound reproduction and
apparatus therefor

General Electric Co
Permanent magnet material powders
having superior magnetic characteristics and method for their production

1268936

1269246

RCA Corporation
Matrixing apparatus

Sperry Rand Corporation
Brushless dc motors

Burroughs Corporation
Pulse discrimination system

1268714

controls

Bendix Corporation
Servo system having
level test means

Transformateurs De Mesure Walter
Apparatus for responding to a magnetic
field

1268675

1268785

1268409

1269289

1269304

1268406

the same

Matsushita Electric Industrial Co Ltd
Semiconductor pressure-electric
transducer

Mattel Inc
Chord forming apparatus for musical
instruments

Philips Electronic & Associated Industries Ltd
Transmission system

Eastman Kodak Co
Image projection system

1269275

Western Electric Co Inc
Transistor inverter circuits

1268667

Marathon MFG Co
nickel sealed
Fast rechargeable
cadmium battery cells combined with
excess pressure and temperature

1268403

Lesa Construzioni Elettromeccaniche
Spa
Magazine tape recorder de- activating
device

Brookdeal Electronics Ltd
Electrical signal filter circuits
1269236

Marconi Co Ltd
Television cameras

20
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Soc Des Accumulateurs Fixes Et De

Traction
Cylindrical dry primary cells
1269797

Texas Instruments Inc
Time -delay switching circuits
1269853

Matsushita Electric Industrial Co Ltd
Magazine for storing tape cassettes
1269869

Hoffman -La Roche & Co AG, F
Ultrasonic transducer assembly
1269918

Pye Ltd
Cam assemblies for sequence control

devices

iTlagnetic Storage
By Erich Sob ott a

Nnnluction Head for magnetic disc storage equipment, BASF, Willstdtt)

TIC storage of signals consists of
converting alternating electric currents
or trains of impulses into fluctuations in
magnetisation.
The phenomenon of magnetism has been
known for a very long time. It is stated that
Thales of Miletus (c 624 to 546 BC) was already
acquainted with the property exhibited by certain iron ores of attracting small particles of
iron. This property was particularly pronounced in minerals obtained in the vicinity of
Magnetia, a city in Thessaly, and these lithos
magnet es are the origin of the term magnetism.
The property a magnet possesses of pointing
to the magnetic north was discovered in ancient
times in East Asia. However, it was not exploited practically for the mariner's compass in
Western Europe until the Middle Ages.
Quantitative investigation of the laws of magnetism began in 1785 with Coulomb, who discovered that the force of attraction or repulsion
existing between two bar magnets is inversely
proportional to the square of the distance
between them.
MAGNEMAGNETIC

The magnetic field

The sphere of influence of a magnet is
referred to as its magnetic field. Any particle in
this field is subjected to a force. It is well
known how a compass needle aligns itself in
the earth's magnetic field. The end pointing to
the north is called the `north pole' of the compass needle; and the opposite end, the 'south
pole'. This directive effect is retained if the
needle is broken in two; in other words, the
north pole is inseparable from the south pole.
Now if the two needles thus formed are suspended so that they are free to rotate and are
then brought close together, the north pole of
the one will point to the south pole of the other,
i.e. the unlike poles attract one another.

FIG.

1

LINES OF FORCE AROUND (a) A
BAR MAGNET (b) A CONDUCTOR
CARRYING A CURRENT

The field of the magnet can be easily portrayed. If iron filings are scattered over a piece
of paper below which a magnet has been
placed, the filings will arrange themselves along
the curved lines that run continuously from
the one pole to the other, as is shown in Fig. I
(a). These lines are called lines of force,
because in the field in which they can be
detected a force is exerted on any other bodies
present in the field; for instance, a compass
needle can be made to rotate out of its alignment in the earth's field if a stronger magnet is
brought close to it. The number of lines of
force is referred to as the total magnetic flux,
4> and this quantity divided by the area, A,
yields the flux density or induction, which is
denoted by B, i.e.
B

=(II/A

caused by a current flowing in a conductor on
an imaginary unit magnetic pole placed in the
field is called the field strength, H. The unit
for field strength is the amp/metre or the oersted
(1 oersted is approximately 80 A /m). If the
amount of current, i, flowing through the conductor is doubled the force exerted on the unit
magnetic pole is also doubled, in other words,
H is proportional to i, or
H

(1)

The unit of flux, (1'. is the weber (formerly the
maxwell), and the unit of flux density, B, is the
tesla (formerly the gauss).
maxwell = 10-8 weber
gauss
= 10-" tesla
An important discovery was made by Oersted
in 1820. He observed that a magnetic field is
also formed when an electric current is passed
through a conductor; the presence of this field
can be verified by means of a compass needle.
The direction in which the needle is deflected
depends on the direction in which the current is
flowing. If the conductor is perpendicular to the
plane of a sheet of paper over which iron filings
have been strewn, it can be seen that the lines of
force form concentric circles having as centre
the axis of the conductor (fig. lb). Their direction can be determined with the aid of a compass needle. If the current in the conductor
flows downwards through the plane of the
paper, as is shown in fig. Ib, the lines of force
run clockwise. The force exerted by the field of
a permanent magnet or by the magnetic field
1
1

FIG. 2

ai

If the conductor is now bent to form a loop, as
is shown in fig. 2a, the magnetic lines of force
encircling the wire will run in the one and the
same direction on the inside of the loop. The
effect becomes more apparent if several of these
loops are arranged in series and an electric
current is passed in the same direction through
each of them or, more simply, if the individual
loops are connected to form a coil or solenoid
(fig. 2b). In this case, the magnetic field established around the coil when the current flows is
similar to that of the bar magnet shown in fig.
la: the lines of force bundled together on the
inside emerge from the coil at the one end and
follow a curved path until they re -enter the coil
at the other end. The larger the number of
turns, n, in the conductor per unit length of
coil, the greater the flux density and thus the
field strength. If 1 is the length of the coil, the
relationship is expressed mathematically by
H = in /I
(2)
If the coil itself is bent to form a closed ring,
as is shown in fig. 2c, the lines of force form a
closed circle on the inside and not on the outside. An arrangement of this nature is called a
toroid.
Permeability
It is thus evident that a magnetic field can be
described by the flux density or magnetic
continued over

LINES OF FORCE (a) AROUND A CURRENT -CARRYING CONDUCTOR
INTO A LOOP
(b) WITHIN AND AROUND A COIL (c) WITHIN A COIL IN THE SHAPE BENT
OF A RING (TOROID)
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MAGNETIC STORAGE
continued

induction, B, and the field strength, H. The
ratio, B/H, of these two magnitudes is referred
to as the permeability, p.. Its size depends on
the nature of the material in which the field is
established.
The field emerging from a solenoid carrying
an electric current becomes much more effective
if a length of annealed iron is inserted into the
coil, i.e., the number of lines of force is much
larger than that for a solenoid of the same
cross -sectional area, A, but with an air core.
The flux density then becomes greater than the
field strength by a larger factor, i.e.,
(3)

B

where v. is greater than 1.
In the gauss system of units, the permeability
of a vacuum, i.e. the absolute permeability, µö,
is taken as unity. The ratio of the permeability
of any given material to the absolute permeability is referred to as the relative permeability,
µr. For most materials this is very close to
unity, being merely slightly more or slightly less.
Only the ferromagnetic materials, as they are
called, e.g. iron, cobalt and nickel, and the
ferromagnetic materials, e.g. Fe304, BaFe12O19,
etc, possess much higher values of P.r. In some
cases, they may be as high as a few hundred

connected to the smaller solenoid. No reading
will be obtained as long as the current continues to flow steadily through the larger solenoid.
However, at the instant when the
magnetising field collapses as a result of
opening the switch, S. i.e. when the flux becomes
zero, a deflection can be read off on the galvanometer during the period of time in which the
change takes place. In other words, a voltage
is induced in the smaller coil. A similar effect
can also be observed for any alteration in the
magnetising field over a finite interval of time,
i.e. not only when the field is completely
switched off. Conversely, a reading is also
obtained on the galvanometer if the field is
switched on again.
This can be expressed in a generalised form
by stating that an electromotive force, E, is
induced in a circuit (in the above case, the
smaller coil) if the magnetic flux changes from
a value of 0, at a given instant of time t1, to a
value of (1)2 at an instant t2. Then if 0O _ 43i
02 and At = tit2, the statement is expressed
mathematically by
(5)
E a 0O/ At
Another means of changing the magnetic
field in the smaller coil is to pass an alternating
current through the larger. In this case, the

FIG. 3

LINES OF FORCE IN THE AIR GAP,
S, OF A RING- SHAPED CORE

almost the same as that for the air core but
much higher values will be measured for the
iron and the steel cores. If the current is now
switched off and a compass needle is placed in
the vicinity of each of the three specimens, a
surprising fact will be observed: the strip of
steel itself still behaves as a magnet, i.e. it has
retained its magnetism and has become a
permanent magnet.
Magnetisation
As has already been demonstrated in figs. la
and 2b, the field of a permanent magnet is
similar to the external field of a solenoid
through which a current is flowing. If the
permeability for air is taken to be unity, the
flux density in the inside of the coil can be
derived from equations (1) and (3). However,
direct measurement must be resorted to in order
to determine the flux density of a magnetic

material of unknown permeability. This can
be done by measuring the increase in magnetic
flux caused by inserting a core of the magnetic
material concerned in the coil through which the
current is flowing. For this purpose, the
principle of electromagnetic induction is again
adopted (fig. 4). In this case, however, two
coils, the one identical to the other except that

4

FIG.

thousand.
.

The magnetic circuit
A material with a high value of (,r can also be
formed into a toroid. As is shown by the
example in fig. 2c, the increased number of
lines of force within the toroid form a closed
magnetic circuit. Thus no lines of force escape

to the environment, usually air.
Now if a small gap is introduced at some
point in the core material (fig. 3), the lines of
force here must pass through air or whatever
the material may be that is present in the gap,
S. Since the flux, and the cross -sectional area,
A, are the same in the gap as in the body of the
core, then according to the equation (1) the
flux density, B, must also be identical. However, the permeability, i+., is not the same, with
the result that the value of field strength, H, is
higher in the medium with the smaller value of
µ. Consequently, by introducing a material
with greater permeability into the core of a
solenoid, it is possible to increase the field
strength, which according to equation (2) is
otherwise limited by the value of the current i,
flowing in the coil. An open magnetic circuit
of this nature is primarily adopted for magnetic
recording heads, because it permits small
electric currents to yield field strengths that
are large enough for magnetic recording.

I\

through the smaller solenoid is proportional to
its area, A2; according to equation (1), the
magnetic flux in the smaller coil is given by
(1)2

= BIA2

(4)

Now suppose that a galvanometer, G, is
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direction of the current is changed at a given
frequency, in other words, the current is
regularly switched off and reversed, as it were,
several times in a given interval of time. The
associated periodic collapse and build-up of the
magnetic field induces an alternating voltage in
the circuit. This is the underlying principle of
a transformer. By the same means, an alternating magnetic recording can be played back
in a magnetic storage system.
The permanent magnet

Electromagnetic induction
If a coil is placed in the magnetic field produced by a larger solenoid (fig. 4), the magnetic
lines of force obviously pass through the turns
of the smaller coil as well. Then if the flux
density of the field produced by the larger coil
is B1, the number of lines of force passing

.

,1

APPARATUS FOR DEMONSTRATING
MAGNETIC INDUCTION

The experiment used to determine electromagnetic induction can also be adopted to
measure the difference in magnetic behaviour of
various materials. First of all, the current is
switched on in the larger coil, and the voltage
thus induced in the smaller coil is read off on
the galvanometer. Afterwards, a piece of
copper, a strip of annealed iron, and- finallya length of steel are inserted alternately into the
smaller solenoid to act as a core, and in each
case the induced voltage is measured again. The
figure obtained with the copper core will be
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the windings run in the opposite direction, are
placed in the field of a large coil. The electromotive forces, E1 and E2, induced in these two
coils according to equation (5) are thus equal
and opposite and cancel out. The flux densities
in the two empty coils, B1 and B2, are also equal.
Now if the material with the unknown flux
density, Bx, is inserted as a core into one of the
two coils, the voltage induced in this coil will
be increased whereas that in the other will
remain unchanged. This increase in voltage
can be measured and is related to the flux
density within the magnetic material. The value
is referred to as the intensity of magnetisation,
I, of the material concerned.
Ferromagnetism and hysteresis

All chemical elements can be broken down
into their smallest constituent unit, the atom,
which, in turn, is also built up according to a
systematic plan. The mass of the atom is largely
concentrated in the nucleus, whereas the electrical, chemical, and magnetic properties are
governed by the electrons and their configura-

tion in space around the nucleus, an arrangement that follows fixed laws. It is known that
the electrons have two movements: the one is
rotation in a path around the atomic nucleus,
and the other is rotation or spin around their
own axes. Both these movements give rise to
magnetic moments, which are called dimagnetism or paramagnetism depending on their
direction with respect to the field and are present
in all materials. One of the criteria for this is
if the permeability deviates slightly above or
below the value for a vacuum. Magnetic induction is only slightly strengthened or weakened
by the materials, such as copper, that were
mentioned in the test described above.
In solids with a crystalline structure, there is
an interaction between atoms or ions. Certain
arrangements of electrons in the atomic
structure and certain distributions of the atoms
in the crystal pattern can cause the magnetic
moments of the electrons to be aligned in one
direction, with a resultant spontaneous increase
in the magnetic properties of the material concerned. If the magnetic moments of the electrons are aligned in the same direction as the
field, the term ferromagnetism isused; if they
are aligned anti -parallel thus giving zero
resultant magnetism, the term antiferromagne-

5

RELATIONSHIP OF THE INTENSITY
FIG.
OF MAGNETISATION OF A FERROMAGNETIC
MATERIAL TO THE STRENGTH OF THE

or ions in the crystal lattice but the resultant
magnetisation of each block individually would
not affect the external field. These regions are
now called Weiss domains. Since adjacent
domains may assume all possible directions, the
possibility exists -and in the ideal case this is
statistically the most feasible-that the magnetic moments cancel out externally from the
macroscopic point of view. The picture we have
thus formed explains why a bar of iron, considered as a macroscopic unit, becomes magnetic when it is placed in the magnetic field of
a solenoid: the magnetic field of the coil aligns
all the Weiss domains in the one single direction i.e. that of the applied field.
If an experiment is carried along these lines
and the intensity of magnetisation of the iron
bar -that is the orientation of the Weiss
domains -is measured by applying the law of
electromagnetic induction, it will be seen that
the intensity of magnetisation is dependent on
the strength of the magnetising field. Since the
relationship is non -linear, it must be concluded
that different amounts of magnetic force are
required to align the various Weiss domains
and that the number of domains that are aligned
by a given field of magnetic force also differs.
In order to find out the exact relationship,

FIG. 6
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tism applies; if complete annulment is not
caused by the anti -parallel arrangement, the
substance is said to be ferromagnetic. The best
known ferromagnetic materials are iron, cobalt,
and nickel; other representatives of this group
are alloys of substances with a certain crystalline structure, such as Hensler alloys. An
example of an antiferromagnetic material is
cobaltous oxide. Typical ferrimagnetic materials
are ferrite and, in particular, y-Fe203, which
is very important for the production of
magnetic tapes.
If one considers that ferromagnetic materials
can be spontaneously magnetised, it is surprising to find that, for example, the one piece
of iron may deflect a compass needle, whereas
another may exert no effect at all on the needle;
superficially, it is completely non-magnetic.
The solution to this problem was discovered
in 1907 by Pierre Weiss, who assumed that
spontaneous magnetisation was restricted to
certain specific blocks in the crystal. In each
case, these, the elementary magnets, would be
aligned owing to the interactions between atoms
STUDIO SOUND, MAY 1972

the experiment just mentioned is carried out as
before, but this time the magnetising field is
increased in small increments. The measured
results are plotted in a diagram (fig. 5). The
strength of the magnetising field, H, is taken as
the abscissa and the intensity of magnetisation,
I, as the ordinate. For all external purposes, the
material is completely non -magnetic when no
field is applied (point 0,0).
If now a small
magnetising field, H,, is established, some of
the easily magnetisable Weiss domains will be
aligned in the direction of the field, and the
magnetisation will reach the point B1. If the
field is switched off again, these domains
revert to their original state (point 0,0); thus
the effect of the magnetising field up to this
stage is reversible. If, however, the field is
increased to a value above H,, say to H2, and
then switched off again, the intensity of magnetisation, I,, falls back not to zero but to the
point Irl, i.e. there is some residual flux, which
is referred to as remanent magnetism. In other
words, an irreversible mechanism has taken
place. The explanation for it is that the mag-

netising force has caused certain Weiss domains
that were aligned in the direction of the field to
increase in volume at the expense of other
domains that were not at this stage thus aligned.
Since, as we stated above, magnetisation in a
Weiss domain is spontaneous, a reorientation of
this nature cannot occur unless the crystalline
arrangement permits it. Once it has taken
place, it is just as stable as before and thus
remains intact even if there is no longer a
magnetising field.
This process does not proceed continuously
but by leaps and bounds. These can be measured (fig. 6) and are referred to as Barkhausen
`jumps'. All of these processes derive the
energy they require from the magnetic field of
force. Once they have been completed, they
cannot absorb any further energy, and this
stage is represented by point B3 on the curve.
Thus any further increase in the field of force
to a point above B3 can result only in a symptotic approach of the magnetisation curve
towards a maximum value, Is.
As has already been mentioned, spontaneous magnetisation is associated with a
certain crystalline arrangement and, as a consequence, all of the Weiss domains must now
be aligned more or less in the direction of the
field. All that can happen after this is a flexible
rotation, such as elastic bending of a rod. This
takes place after point D in the vicinity of B3.
Maximum orientation is attained at D; the
corresponding value of magnetisation Is, is
called the intensity of magnetisation at saturation; the value of field at this point Hs, is designated the magnetising field strength at saturation. If H3 is now switched off, the value of
residual magnetisation, Ir, is attained, and this
is referred to as the remanente at saturation.
The material is now in a state in which it displays magnetism even when the external field
is zero.
In order to reduce the magnetisation to zero
again, a force must be applied in the opposite
direction, i.e. H must be made negative and
increased in numerical value, until all the processes described above have been reversed. The
value of H necessary for this, -He, is called the
coercive force or coercivity. It is thus a measure
of the resistance offered by the material towards
its demagnetisation.
Together with the
remanent magnetism, it is one of the most
important characteristic properties of a magnetic material. The numerical value of H can
be increased in stages beyond Hc, analogous to
the increase from O to D, until the negative
values of magnetisation at saturation, -Is, and
of remanent magnetism at saturation, -Ir, are
attained. If the magnetising field is reversed
and increased in the positive direction again, a
similar curve will be traced passing through
+Hc, where the magnetisation is zero, finally
attaining the value is at a field strength of Hs.
This lag phenomenon, which incidentally is not
confined to magnetism, is called hysteresis from
the Greek word hysteros =coming after.
In
the light of the empirical results described above,
it would appear that zero magnetisation could
never be attained again at zero field. Nevertheless, it is possible if a number of magnetisation
cycles are carried out with the value of field
strength, H, being successively reduced from
the initial value, Hs, in each consecutive cycle.
By this means, successively smaller hysteresis
loops with successively smaller amounts of
continued 25
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DATE YOUR DIARY
POWER MODULES

RELIABILITY

AND COOLEST RUNNING
Equipment engineered to the highest technical specification
and setting a new standard for the reliability requirement of
Professional and Rental use.

Write for the complete specification of the Series
amplifiers used, to I.E.C. 268.3.
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Power

The Solid State Power amplifiers used in the installations
illustrated are distinguished by the following features:
*
50 and 100 watts continuous sinusoidal output into reactive

*

loads having phase shift up to 35" make these Power Amplifiers
suitable for many industrial applications in addition to use in
Audio Systems.
A new technique of assembly using
flexible printed wiring, interchangeable modules and providing access
from the front.
The most complete protection systems available.
Die -cast machined front panel heat sink. No separation of forced cooling needed for stacking on racks. In
an ambient temperature of 20'C the
front panel does not exceed normal
human body temperature under continuous speech and music drive to
full rated output.

The input and control circuits used are
distinguished by the following features:
*
Extensive use of monolithic integrated circuits.
*
Use of Tantalum capacitors in signal
coupling circuits throughout.
Solid state control of signal priority
and channel selection.
*
Modular construction permits great
flexibility in the design of specific
systems.
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LEVEL CONTROL EQUIPMENT
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Grampian manufacture alltypes of amplifying equipment, whether solid state or
valve and for operation from AC supplies
and battery. Everything for the complete
installation is manufactured, thereby
assuring you of long term service. Microphone and loudspeakers of all types
together with necessary accessories,
Reverberation and Ambiophonic Units,
all made by a British company of forty
years' experience.

E800

Line/Channel
Equaliser

A versatile equaliser divided into three independently
operating ranges. Each range has nine frequencies,
any one of which may be selected to PEAK or DIP
up to 20dB. The range covering the Mid-frequencies
overlaps the ranges either side providing optional
broad or sharp peaking. I2dB /octave LF filter and
6dB/octave HF Boost is also included. Noise-85dBm.
to 1- 10dBm.
Normal operating level
also available
F600 & F700 Compressor /Limiters.
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HANWORTH TRADING ESTATE.
FELTHAM, MIDDLESEX.

Telephone:01- 8949141.

Audio & Design (Recording) Ltd.
St. Michaels, Shinfield Road, Shinfield Green,
Reading, Berks. Tel: 0734 84487
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MAGNETIC STORAGE

FIG. IO (a) AMPLITUDE OF THE ELECTRIC
OR MAGNETIC FIELD TO BE STORED AS A
FUNCTION OF TIME (b) STATE OF
MAGNETISATION ON THE MAGNETIC TAPE.

continued

(c)

remanent magnetism are obtained until the
field is almost zero when the remanence is zero
and thus the unmagnetised state is reached.
This procedure is called demagnetisation or,
in some cases, erasure. As the field strength
decreases, less and less Weiss domains are
remagnetised in accordance with the continual
decrease of force (fig. 7). The process is the
converse of magnetisation as described above.
Instead of forming hysteresis loops for many
fields of successively decreasing field strength,
alternating currents may be passed through the
magnetising coil and their amperage gradually
decreased to zero.

RECORDING MAGNETIC SIGNALS

AMPLITUDE

(a)

TIME

if

J.' -0.

r

(b)

r

MAGNETIC TAPE

The remanence curve

If the values of remanent magnetism associated with given values of intensity of magnetisation are read off from the curve connecting
the points O, B1, B2, B3 and D and plotted
against field strength, the remanence curve,
O-Ird (fig. 8), will be obtained. This clearly
demonstrates that the remanence or residual
magnetism is not related linearly to the strength
of the magnetising field.

.

/ir /rf
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DIRECTION
OF MOTION

(c)

Hysteresis curve for a single domain

Imagine a piece of ferromagnetic or ferrimagnetic material that is so small that it can
accommodate only one Weiss domain. In this
case, the shape of the hysteresis loop is simplified
to such an extent that a rectangle is formed
(fig. 9). The magnetisation- demagnetisation
process can be conceived from the fact that only
one Barkhausen jump is possible in this simple
domain: either towards +Is or towards -Is. It
has already been stated that this Weiss domain
cannot be subdivided. Hence demagnetisation
for the purposes of ensuring a total non -magnetic effect externally is impossible. However,
this applies only to an imaginary isolated Weiss
domain. If a large number of domains are
considered together, it must be remembered
that they cannot be made identical. Consequently, they all yield different rectangular
hysteresis loops; and if these are superimposed
upon one another, a hysteresis curve with the
same shape as that in fig. 5 will again be
obtained.
The size of a particle that can accommodate

FIG. 7

u

ELECTRIC VOLTAGE

only the one domain lies between a few hundred
and a few thousand angstroms (lA = 1.10 -8
centimetres).
The principle of magnetic storage

The principle of magnetic storage was first
developed in 1888 by Oberlin Smith, and it was
put into practice by Poulsen in 1898. It is
based on the fact that acoustic vibrations can be
converted into electric alternating currents with
the aid of a microphone. If an open magnetic
circuit is now fed with these alternating electric
currents, magnetic vibrations of the same frequency are obtained (see `Electromagnetic
Induction'). The open magnetic circuit in this
case is called a recording head. The material
used for its core must have a high permeability
in order to ensure high magnetic induction; it

(-FIG 8

DEMAGNETISATION OF A
MAGNETIC MATERIAL

must also have a very low coercive force in
order to allow remagnetisation with the minimum magnetising current. Under these circumstances, the fluctuating magnetic field is
obtained within the air gap and to some extent
above it. This field is exploited to magnetise a
magnetisable material in the form of, say, a
wire or tape. In order to have the acoustic or
electric oscillations recorded in their correct
sequence, fresh magnetisable material must be
fed continuously to the air gap of the recording
head. That is to say the magnetic tape must
move past the head (fig. 10). The strength of
the magnetising field is proportional to the
electric current flowing through the windings
of the recording head. The field magnetises
the magnetic carrier material and, owing to the
hysteresis, some of the magnetism remains
behind in the form of remanence after the
magnetisable material has moved out of the
field in the gap of the recording head.
By this means zones of different magnetisation are obtained on the magnetic carrier. It
can be likened to an arrangement of compass
needles with opposite poles. The direction of
the magnetisation corresponds to the appropriate halfwave of the original sound; the longitudinal extension of a zone is directly proportional to the speed at which the magnetic
carrier was moving and indirectly proportional
to the frequency of the sound; the amplitude of
the sound recorded is fixed by the amount of
remanent magnetism, which is a function of the
intensity of magnetisation causing it.
The sound thus recorded can be reproduced
by passing the magnetic carrier material with
the various states of remanent magnetism
impressed upon it through another magnetic
head. The lines of force emerging from the
sequence of magnetic zones flow preferentially
through the highly permeable material of the
head when they arrive above the gap of the
open magnetic circuit (fig. 10e). As the magnetic tape is led past the head, the changes in
the flux density induce an alternating voltage
in the coil of the open magnetic circuit. This
ac voltage, in turn, can be converted back to
the original sound in an acoustics process.
Since the remanent magnetism of the magnetic material is responsible for the reproduction, not the intensity of magnetisation during
recording, the remanence curve shown in fig. 8
is valid (the relationship between the strength
of the magnetising field and the residual magcontinued 29
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'A new standard

in loudspeaker

design'

So wrote John Shuttleworth of 'Studio Sound', comparing
more than favourably with other high quality
the Studio
monitors, some built regardless of size and expense. Now
those same high standards -based on British Broadcasting
Corporation design information -are applied to the first of
a new range of Spendor loudspeakers. Loudspeakers actually
used by the B.B.C. as programme monitors.
Spendor's secret is a unique, hand -made, plastic coned main
drive unit. This, coupled with sophisticated cabinet and crossover design make possible high power handling capacity, low
distortion, and an almost complete lack of colouration. The
frequency response is smooth from at least 40 Hz to 25 kHz
in all models, and in the Studio for instance, flat (+3 dB)
from 50 Hz to 15 kHz. No other loudspeakers at the price are
as natural or as easy to listen to.
STUDIO I. 25"x 111"x 12 ". 8 U. 40 watts. 8" main drive and
2 Hf units. £74.34
STUDIO II. 25 "x11',- "x12 ". 8O ?. 50 watts. 8" main drive and
2 Hf units. £82.80
Also available: LS5 /5 Monitor. 262 °x131"x17 ". Pr :ce (on
application) includes 50 watt power amplifier and stand.
Studio /II trolley £8.50.
Watch for the Studio Ill, coming soon.
I

FOR FULL DETAILS
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kiieruew: Dad Sirpp
John Shuttleworth talks to David Stripp (BBC Engineering Department)
I.S. I

would like to begin by asking how you
would go about recording solo instruments, as
distinct from spot nziking in an orchestra. Solo
piano, harpsichord, clavichord, solo singer, and
so on.

D.S. And you are talking about normal two
channel stereo? The usual piano procedure in
a large studio (and remember that different
people have different techniques, even within
the BBC) would be to place the microphone a
little above head height. It would be directed
within the bow of the piano, almost sideways on
to the instrument.
The usual position is on the pianist's right,
nearer if anything the tail than to the pianist's
shoulder, as a rule at least 4m away. This
gives the studio acoustics some say in the
matter.
A piano is commonly handled on a C2-1
but we often use crossed ribbon microphones,
or C12A capacitors. If we are not familiar
with a studio, we might place an additional
microphone farther away to give a little extra
flexibility.
If we are balancing a solo harpsichord, we
treat it as a piano. We recorded many elderly
keyboard instruments fairly recently at the
Victoria & Albert Museum. These were in a
room about 6 x 5m with a 3m ceiling height.
Even there, the microphones were some 3m
away diagonally across the room, possibly
nearer the keyboard end than the tail. Basically
sideways on.
A clavichord is a nightmare to record because
there is hardly anywhere in London quiet
enough to hear it. We have to employ what
we would normally consider ridiculously close
microphone positions in order to combat
background noises. The only time I can
remember recording a clavichord in stereo,
we had the microphone directly above it, less
than a metre away. Even so we could hear
cars in the road outside.
J.S. What characteristic and microphone angle

fairly close chamber music atmosphere or the
acoustics of a large hall. In Maida Vale One,
we would not use a close microphone balance
by any means. A solo singer can comfortably
fill a very large studio.
It would be quite
acceptable to balance a solo singer several
metres away, in mono or in stereo, bearing in
mind that all BBC stereo has to be mono
compatible.
In the early days of stereo, we made recordings at the Royal Albert Hall where we picked
up everything including the solo singers on our
only stereo microphone at least 10m away
from the orchestra. When we first did Mahler's
Eighth Symphony, the microphone was suspended 15 to 25m away and at that time we
had no stereo mixing facilities. There is no
doubt that a solo singer against a full orchestra,
especially the way Mahler scored, is not
properly balanced on a microphone at that
distance in so large a building. It sounds very
much better even with only a slight amount of
spotting. The spot level is so very much lower
than the level from the main microphone
circuit that it really serves to do little more
than fix the singer's position. A higher level
makes the spot microphone offensive to many
ears.
J.S. One thing I have never recorded to my own
satisfaction is an organ concerto.

D.S. Not many record companies have done
them to my satisfaction either. Very often,
they do not sound well balanced in the hall. A
composer to some extent probably writes for an
organ that he knows. If you use another organ,
it is difficult to know what orchestral forces you
need to balance it. We have an interesting set
of problems now in balancing an organ concerto at the Royal Albert Hall because of the
position of the canopy over the orchestra. This

makes it impossible to balance organ and
orchestra on one microphone pair. We now
have to use a microphone above the canopy to
pick up the organ. Not all the modifications to
the Albert Hall acoustics have helped the
broadcaster. Mostly they have made our job
more difficult. They are worthwhile for the
audience, however; particularly the saucers,
which reduce much of the echo.

If

J.S.
you are using separate microphones for
organ and orchestra, what characteristics would
you use?

D.S. That depends entirely on how close you
have to get to the organ. You never should get
close to an organ anyway or you hear all its
breathing and mechanical noises. A cardioid is
often a good pattern to use for organ balances,
even if you are not balancing against an orchestra. In a lot of church and cathedral acoustics,
the orchestra reverberation comes in very much
from the microphone sides. If you use figure-ofeight characteristics, or halfway between this
and cardioid (cottage loaf) then you pick up
an enormous amount of reverberation in the
out -of-phase microphone segments which gives
the mono listener an unpleasantly dry balance,
whereas the stereo listener will hear a perfectly
acceptable reverberation balance. It is also
difficult to cut a disc if you have a lot of low
frequencies coming in on the difference channel.
At least by using cardioids you avoid this problem. If the organ is too wide, on BBC mixing
desks we can narrow the image produced by
the organ mies. In doing so, we would probably
find ourselves having to add yet another pair
continued 29
Rear view of David Stripp (right) in action
on It's a Stereophonic World.

do you use when in that close?

D.S. We seldom change from a 90° position.
We proved to our satisfaction in an early
Monograph about stereo that there is nothing
to be gained by using angles other than 90
between variable polar diagram microphones.
Back -to -back cardioid is worth considering;
this has the advantage of producing an omnidirectional signal for the mono listener. We
more normally use 90" cardioids.
With
clavichords, you obviously have to put a good
level on the tape and then arrange to play back
at a realistic reduced level. You cannot safely
broadcast a clavichord 'life size' as a great
many listeners simply would not hear it
through the interference we know they are
suffering.
J.S. And solo singer?
D.S. That depends on whether we want a
STUDIO SOUND, MAY 1972
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SHIBADEN'S NEW
COLOUR VIDEO
TAPE RECORDER
For Clear and Sharp Colour

Reproduction with Variable
Slow and Still Capability
This new unit conforming to the new
E.I.A.J. standard the SV -620
produces really beautiful high
fidelity colour pictures using a very
efficient video head with a newly
developed H PC ferrite.
This new unit offers a pre- eminent
stability and functional performance
it has a horizontal resolution of 240
lines and video signal -to -noise ratio

APOLLO

of 40d B minimum (black and white)
and has facilities for variable slow
motion and still picture in full colour.
Switchable PAL -SECAM and also
fully compatible with the SV -610
black and white recorder.
The SV -620 is ideal for any application
where top level information and
education are essential with a playing
time of 70 minutes.

:

ELECTRONICS

Introduce

their
PROGRAMME
EXPANDER
model EX60

plug -in unit

And if you need a complete video
system with CCTV cameras, receiver
monitor, switcher fader and RF
Converter, the SV -620 is the ideal
centrepiece.
Write today for fully illustrated
literature to
SN/BAOEW ( U J L/M/TEO
:

61 -63

Watford Way, Hendon, London,
NW4 3AX.
Telephone: 01 -202 8056

FANTASTIC SAVINGS
on tape and cassettes
Brand New. Fully guaranteed and in normal manufacturer's pack. Rapid
despatch. Send cash with order. Items asterisked on NAB metal reel and

STANDARD

0.87

210'
450'
900'
5"
1200'
51"
7"
1800'
8 4"
2400'
104" 4200'

0.32

0.39
0.69

3"
4"
5"
51"
7"

300'
600'

0 47

0.54
0.94

1200'

1.29

1800'
2400'

1.24
1.79
2.25

3"

450'

0.65

4"

900'
1800'
2400'
3600'

5"

st"
7"

600'
900'
1200'

LONG PLAY

3"
4"

TRIPLE PLAY

all three of them continuously adjustable.
?
Very sensible, as always.

Price

96

MILL LANE, LONDON N.W.6
Telephone:

01

only 3600'.
AGFA PHILIPS BASF
LOW NOISE

--

PLAY

DOUBLE PLAY

This plug -in unit that contains 14 silicon planar transistors and an
equally reliable IC is capable of reducing electronic noise, tape
hiss, hum, rumble, scratch, microphone feedback and crosstalk
by as much as 60 db.
Designed to operate at zero or -6 dbm line level offers
19 dbm maximum input and output level, more than 90 db
S/N ratio, better than 0.5% output distortion, IO K input and
50 ohms output impedance, 20 microseconds attack time, as
well as a 0 -60 db expansion range control, 100 msec -4.5 sec
release time control and zero to -22 dbm threshold level control,

K

BROADCAST & CCTV EQUIPMENT MANUFACTURERS

5"
51."

7"

COMPACT

CASSETTES

-

0.99
1.24
1.76
3.80

1

O5

1.79

2.19
3.20

---

II2
1.32
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0.36
0.58
0.99

1.22
1.69

2.14

1.09
1.27
1.79

4.80

2.69
4.29

2.09
2.89
*4.32

2.62
*3.69

0.56
0.95

0.65
0-99

0.59
0.86

1.49

--

-

I-85
2.59

1.49

1.39

2.15
2.64

2.45

-

---

2.13
2.62
3.30

199

iil

l

119
1.49

1

65

2.15
3.05

---

0.79
1.24
1.99

2.39
3.09

AGFA PHILIPS BASF MAXELL
LOW NOISE

;411

--

0.42
0.82

131

0.44
0.44
0.64
0.59
0.94
0.89
POST & PACKING TAPES -15p per
CASSETTES-3p

-794 8326

IBASF Dynarange SC'CH
0.91
089
0.77
119
1.00
119
1.39
ISO
1.25

097

C.60
C.90
C.120

r-r-s

SCOTCH

i

1.25
1.75

1.43
1.92

2.69
0.85

--

1.33

SC'CH BUDGET

Dynarange LINE
0.44
0.35
0.63
0.49
0.92
0.64
order, orders over E5 POST FREE
per cassette, 6 or more POST FREE

0.44
0.64
0.94

0.42
0.59
0.89

N $:

li1.
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INTERVIEW
continued

very much farther away in order to recover
reverberation. It is a fact of broadcasting life
that you must have extra microphones ready in
case you need them. Balancing the Proms, we
rig more microphones than we are likely to
want because, until the audience is in, we are
not quite sure what the direct to reverberant
sound ratio is going to be. No rehearsal will
tell us this and indeed many concerts don't
have a full rehearsal.
We often have no chance to listen to something as inconvenient to balance as Bel shazzar's Feast at the Proms. Only a small
percentage of the chorus are present at the
morning rehearsal so we have to rely on the
studio manager's experience that when they all
shout 'slain' the ppm exactly peaks six and the

transmitters don't limit.
We generally attempt in broadcasting to fill
the area between the loudspeakers with sound
and not let any sound source get right into the
loudspeaker cabinets. Reverberation can fill
the entire sound stage, right from the centre of
one speaker to the centre of the other. We
tend to let the orchestra occupy the free space,
which is not quite the whole of that area. The
distance of the microphone from the orchestra
is decided by the direct to reverberant sound
ratio you want.
If you stand where you propose to put
the microphone, you can easily judge the polar
diagram to use. If the orchestra is going to fill
more than that 90` you must not use figure -ofeight at right angles or you will send some of
the instruments round in the out -of -phase areas
which sounds wrong both in mono and stereo
so you need to switch the polar diagram progressively towards cardioid. If you go fully to
cardioid, you will only fill the loudspeaker
soundstage if the orchestra occupies practically
180° round the microphone. This is a very
convenient polar diagram to use for stereo
drama where your actors want room to move
round the studio.

MAGNETIC STORAGE
continued

(_FIG. II

(a) REMANENCE CURVE
ACCORDING TO FIG B

(b) AHYSTERETIC REMANENCE
CURVE

_)
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We frequently use the cottage loaf compromise. We try to avoid using the word hyper cardioid, let alone 'super- cardioid', to describe
the intermediate characteristic as the terms
are mathematically ambiguous.

The only microphone configuration which
theoretically gives true mono /stereo compatibility is the back -to -back cardoid.
In
practice this has not turned out to be a very
useful arrangement. It usually gives rather
more emphasis than you want to noises
coming from the audience's side.
A rather narrow sound image is produced
unless you go very close to the orchestra. Also,
quite a lot of practical microphones are somewhat more directional at high frequencies than
at medium which means that to some extent
you will lose high frequencies from the middle
of the orchestra, which is right off axis of both
mics. More often we use one stereo microphone reasonably close that gives all of our
orchestral layout and the presence we require,
plus a much more distant pair of 90° cardioids
looking away from the orchestra to give us
the ambience which is otherwise missing.
This allows us to add more hall reverberation
if the audience prove to have given a deader
acoustic than we had expected. In the belt
and braces world of broadcasting, if the main
mic should happen to fail, you can switch the
distant microphone to figure -of- eight, which
then means it is looking just as much to the
orchestra as away from it. This gives admittedly a slightly more distant balance but a
perfectly acceptable one. With live broadcasts
of public concerts, you cannot find an ideal
position for a microphone before the event,
nor can you be sure of consistency from one
night to another.
J.S. If you were doing a recording session,
would you try and manage with a single pair?
D.S. That depends very much on the material.
Very often you get away with a single crossed
pair but you have to consider deficiencies in
studio acoustic or sometimes in the performance.
We have found that there is no
consistently perfect microphone position for a

A serious limitation of many variable polar
diagram mies is that they only offer the basic
characteristics of omni, cardioid and figure -ofeight. As I mentioned, we often like to use
something between cardioid and figure -of-eight.
Omni is a useful pattern in stereo setting up. A
coincident pair of omnis should give a central
mono image which immediately checks the
whole of the system right through to the
loudspeakers. Virtually all our variable polar
diagram microphones can be remote controlled.
We can't send a man along a wire 20m above
the audience.

If you switch the polar diagram from figureof-eight to cardioid, you narrow the sound
image but tend to pick up more reverberation in
doing so. If you leave it on figure -of-eight and
reduce the width electrically by cross- connecting the two channels, then you narrow the image
in the same way but reduce the reverberation.
Thus you can vary the direct to reverberant
sound ratio and also vary the image width
without going anywhere near the microphone.
Your ears use both factors to decide how close
a

thing is.

given hall.

We sometimes use electrical widening,
increasing the difference signal electrically, if
it is inconvenient to use as close a microphone
position as we would like. Some public halls
understandably dislike microphones slung
where the audience can see them too obviously.
Listening conditions at outside broadcasts are
sometimes less than ideal and you have to be
very sure of your monitoring conditions before
you start introducing extra difference signals.
Of course we have visual monitoring to
help make up for inadequacies of listening
conditions. Most of our control desks give
simultaneous ppm indications of left, right,
sum and difference levels. We use twin needle
ppms with A and B (left and right) on one
meter and A ±B and A-B on another meter
so that we can see any phase errors.
We
prefer this system to the `goniometer' crt
display.
But the important thing is aural
monitoring; after all, our customers listen to
our programmes, they don't look at them on
meters or scopes.

netism). This entails a non -linear relationship
between recording and reproduction: distortion.
The distortion mentioned above makes faithful reproduction of sound impossible. After
several unsatisfactory modifications of the
recording technique, Braunmuhl and Weber
succeeded in 1940 in linearising the recording
characteristic by superimposing a high frequency current (50 to 100 kHz) upon the low
audio frequencies. The physics of the process
can be explained by the ahysteretic magnetisation effect. For this purpose, the magnetic field
of the sound signal is equated with a dc field,
and the magnetic field of the high frequency
current with an alternating field. On applying
a dc field with magnitudes of between H1 and
H3, a series of irreversible magnetisation processes takes place during hysteresis (fig. 5). On
removal of the field, residual magnetism with
magnitudes of between zero and Ir, is still
present. As opposed to this, if the strength of
an alternating field is allowed to drop from the
value Hs to zero, all these irreversible magnetisation processes would unite to give rise to a

state of equilibrium, which makes the material
as a whole non -magnetic in the event that the
field strength becomes zero (fig. 7).
If these two techniques are combined, i.e. if
the alternating field is superimposed on the dc
field, the remagnetisation processes for a given
dc field strength, H =, tend towards an equilibrium when the alternating field is decreased.
The value at which equilibrium is attained
depends on the value of H =. There is thus no
unbalance and no hysteresis. An ahysteretic
remanent magnetism curve is shown in fig. 11b.
For comparison purposes, a normal dc field
remanence curve has been included (fig. lia).
The values used in plotting the ahysteretical
remanent magnetism curve were measured by
reducing the ac field from Hs to zero for each
value of
and then switching off H= to
determine the residual magnetism. By this
means, a linear relationship exists over a wide
range between H =, the recording field, and
the remanent magnetism on the magnetic carrier. As a result, the signal recorded and
magnetically stored can be faithfully reproduced.

H-
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If

you'll

you're in the audio

know the problems.

A new oxide coating
that gives a 3 db increase
in signal -to -noise ratio.

Scotch 206 has a much more
even wind -compare it with
this ordinary tape.

Scotch 206 professional recording tape
and volume without sacrificing any
pure sound quality. And substantially
remarkable breakthroughs. Firstly
we've developed a tough, new oxide reduce accumulated noise on multicoating which gives a 3 db increase in track recordings.
Secondly we've introduced a new
signal-to -noise ratio. This means you
matt backing which prevents uneven
can capture extremes of frequency
Scotch 206 incorporates two

A new matt back coating
which ensures better handling
characteristics.

wind and slipping. (You know what
a headache that can be.)
It's also electrically conductive
so dirt and dust are not attracted to
it, so reducing drop out caused by
tape debris.

Scotch magnetic film
The wide range of Scotch magnetic
films are all supplied with a low noise
oxide designed to meet the exacting
standards of the film, TV and
professional recording industries,
and are available in both 35mm and
16mm sizes.
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recording business,
3M know the solutions.
Scotch 277 duplicating tape
By using a new back coating

Scotch 277 minimises
physical distortion and
ensures a more uniform
wind. Also its new oxide
formulation means an end
to the problem of rub -off.
We've done away with expensive
returnable reels too, by using a
disposable plastic hub on the longer
length. Scotch 277 will give "wow" free reproduction up to three times
longer than existing tapes which considering
its competitive price makes it one of the best
"solutions" to emerge for a very long time.

3M professional
audio recording systems
With 3M's range of professional
recording systems you have a choice
of five of the most complete and
advanced models made, all featuring
the remarkable Isoloop tape drive.
Whether you're looking for a 16 track
for mastering or a full track, you
can't buy better performance,
convenience or higher quality than 3M.
3M systems are also smaller than
comparable competitive systems they make large studios larger and
small ones workable. Tick the coupon
for further details and find out which
3M system can help you.

To: Mr. R. Haworth, Magnetic Products, 3M United Kingdom Ltd.,
3M House, Wigmore Street, London, W1A lET.
Please send me further details of the audio recording products ticked below.
Scotch 206 professional recording tape
3M professional audio recording systems

for 8 track cartridges
Scotch bulk duplicating .L" tape
comes in two standard lengths,
1,500' and 3,600', and a special one,
7,200' which is made to order.
A very clean lubricant ensures
minimum rub -off and longer
tape life.

3M 2043

Scotch 277 duplicating tape
Scotch magnetic film
Scotch bulk tape

Name
Position
Address
SS/5/22

Scotch bulk tape

3m

M, Scotch and Iso!oop are trademarks of 3M Compara.
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Introducing
the
SYNTH! AKS

Ten green apples on the tree; Good for you, good for me
Good for everybody round the tree

which remembers up to 256 notes as they are played
Facilities socket for signal and

"Scope" output for
waveform monitoring.
Stereo headphones jack.
High level outputs.
DC

power connection to keyboard
or EMS modules (e.g. pitch to
voltage converter, random

AC

voltage generator).

and

outputs for voltage

controlling external
equipment.
meter for
precise signal and
control checks, and
sequencer memory
AC /DC

Left -hand monitor
speaker with muting
switch.

power socket with
voltage range switch

indicator neon.

Line level inputs for
signals or control
voltages
e.g. tape
recorders, foot pedal,
etc.

Multifunction Filter/
Oscillator with variable response
and voltage controlled
frequency, giving sharp
resonant filtering to steep cut
low pass or pure sine output.
Hi -0

-

Line level signal

Inputs for air or
contact mikes, guitars,
etc.

outputs.

indication.

Transformerless high rejection
IC ring modulator. For very
dramatic tone transformation or
octave splitting.

Right -hand monitor

Two voltage

controlled audio
oscillators with rectangle, ramp,

speaker.

and sine outputs and shape

-

Three position switch
speaker on /speaker mute/

controls, covering more than
the entire audio range in one

trigger from external

sweep from over 15KHz to as
low as 1Hz.

instrument.
Envelope shaper
recycle indicator lamp.

Voltage controlled slow
oscillator (0 05- 500Hz) for
voltage control and periodic
effects. Two independent outputs (rectangle and ramp) with

Trapezoid output. DC
analogue of envelope
shaper for controlling

other circuits.

variable shape control.

Envelope shaper for automatic
or manual time control of
signals (attack, on, decay and

White noise generator

with colour and
amplitude control.

off

times

all

separately

adjustable).

Hi -Lo filters for wide
colour control on each

Reverberation with
voltage controlled
direct /echo ratio.

output.

Input level controls.
Stereo outputs with
panning controls.

Joystick voltage range
controls and sequencer
on /off switch.
Joystick for
simultaneous control of
any two or more
devices.

Half hinges on lid to
enable easy removal.

X -Y

Attack button for precise
manual initiation of envelope
cycle. Conveniently placed for
one hand operation with
joystick.

Entire keyboard lifts
out for easy playing.

Digital sequencer and clock

Automatic half tone
through one octave
transposition touch

logic circuitry. Up to 256
events controlled and stored by
a complex of integrated

pads.

circuits.

Record /Play /Hold
select pads.

Lockable safety catches.

Clock rate control for
sequencer (indicated on

meter).

octave plastic- coated
tuneable touch keyboard with
dynamic control. Total
versatility with no moving
parts.
22

Prestopatch for instant
patching of a preprogrammed sound (can
be made to order).

Stowage for patch pins.

EMS

Random voltage key.

Independent timing
controls for real time
and sequenced voltage.

Envelope shaper
trigger mode selector
for real time or
sequencer.

256 hole pin panel. For
patching any combination of signals and
voltages. With pins.

EMS Ltd.49 Deodar Road London SW15, ENGLAND TEL: (01) 874 2363
EMS Inc.140 East 80th Street N.Y.10021, U.S.A. TEL:(212)628 5200
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Survey; Electronic Fflus

RIGHTLY or wrongly, R. A. Moog is
generally credited with the original development of the voltage controlled music synthesiser. Certainly he was the first to manufacture synthesisers on a commercial scale. His
problem was to produce a link between the
natural laws of electronics and the conventions
of music. Voltage control was at that time, just
a few years ago, one of various techniques
employed by pioneer electronic music composers. Moog recognised it as a versatile means
of automating an infinitely versatile yet
highly labour intensive art form.
A vc synthesiser comprises, in one cabinet,
many of the electronic tools formerly available
(if at all) only as separate units. Moog offered
more than compactness: the ergonomic convenience of an integrated synthesiser compared
with a scattered array of physically and electronically ill matched components. That at
least was the theory. In practice, the Moog
system suffered from the same failing that beset
the casually assembled equipment it was trying
to replace. Routeing between modules was
(and still is) by jack patch cords, raising
difficulties if an operator wished to connect
one output to a large number of inputs or vice
versa. An additional problem with patch cords
is their tendency to obscure the jack field
which in Moog equipment is the control face
itself. Despite this, the Moog name is as firmly
established among musicians as the name
Hoover among housewives. The fact that Moog
is really pronounced Moge, Moag or Mogue is
neither here nor there.
Another American manufacturer, Tonus
Incorporated (pronounced ARP) found a tidier
and more versatile alternative to patch cords,
in the shape of 20 position switch rows. The
ARP 2.500 using this principle is field tested on
page 39. Another ARP, another routeing system: the smaller 2600 combines Moog -style
input /output jack sockets (miniature in this
case) with internally wired module connections
made by opening slide faders. The trouble with
prewiring is that it can impress preconceived
notions on the performer's mind, severely
restricting tonal variety.
The most logical, physically convenient and
versatile method of routeing synthesiser
modules is the pin matrix system employed by
Electronic Music Studios (London) Ltd. This
company produces two basic synthesisers, the
smallest being variants of the VCS3 with a
162 matrix. Largest is the Synthi 100, incorporating two 602 matrices. The connections of
one output to 60 inputs through a 602 matrix
would take one or two minutes; the time needed
to insert 60 patch pins along one output row.
STUDIO SOUND, MAY 1972

The same task using patch cords could take an
hour's soldering, unless you were fortunate
enough to possess a one-to -60 way patch lead.
The ARP 20 way switch bank comes unstuck
if you wish to route more than 20 inputs
independently to 20 outputs. Patching one
switch bank to another in the 2500 raises this
limit to 40, still less than the capacity of a pin
matrix which normally equals the number of
signal outputs.
As synthesisers grow more complex, these
practical operational factors will acquire major
importance. The pin matrix must inevitably
become a standard, as will another EMS
innovation: the digital sequencer. Preparing a
sequence by individually tuning presets (the
facility offered by Tonus and Moog) is crude
and inefficient. The Synthi 100 sequencer can
be programmed direct from a keyboard and
stores up to 256 events in six simultaneous
parameters.
Two companies, Dewtron and Chadacre,
have recently started producing individual
voltage control modules. Chadacre are the
first mixer manufacturer to enter the synthesiser market. They will undoubtedly be
followed by others, with the likely effect that
voltage control techniques will start to appear
in studio mixing desks.
The Chambers Dictionary definition of
synthesis is `building up, putting together,
making a whole out of parts'; synthetic as
`artificially produced but of like nature with,
not a mere substitute for, the natural product';
and synthesise as a faulty form for synthetise.
Whichever way you read it, the synthesiser/
synthesizer/synthetiser is no more artificial
than a saxophone. The one produces sound
from vibrating electronics, the other from a
vibrating reed, the harpsichord from vibrating
strings, the glass harmonica from vibrating
glass and the aeolian harp from vibrating air
currents.
Artificiality only arises when electronic
means are employed to imitate non-electronic
instruments. At the present state of the art,
such exercises are neither convincing nor
profitable. A £10 violin can produce vastly
more complex wave structures than the largest
electronic synthesiser so if you need a violin,
use a violin. If you desire effects unlike anything previously heard by man or beast, then
use a synthesiser. But, for the love of music,
avoid the trap which faces composers of electronic Pop: using a £7,500 synthesiser to imitate
unconsciously but all too successfully a cheap
divider organ. It has been done and it degrades
the most promising invention since the development of the chromatic keyboard.

AUDIO SYNTHESISERS
FREEMAN S.100 (Advance data only)
Polyphonic keyboard synthesiser suitable for
placing above an organ or piano. May also be used
freestanding. Plug -in board is circuitry.

Keyboard Five octaves.
Controls: Legato and attack keying, sustain on /off
and sustain duration. Keyboard balance, reverberation level, vibrato, light controlled expression pedal

and earth disconnection switch.
Output: High impedance (jack socket) to external
amplifier.

Power: 115 to 240V, 50 to 60 Hz.
Dimensions: 960 x 500 x 180 mm high.
Price: To be announced.
MANUFACTURER: Audio Synthesisers Ltd,
14a Broadwalk, Pinner Road, North Harrow,
Middlesex HA2 6AD.

CHADACRE ELECTRONICS LTD
VOLTAGE CONTROLLED AUDIO MODULES
6305 white noise generator.

Two noise generators,
two independent variable bandpass filters and two
phasing amplifiers. 45' facia, 200 x 150 x 150 mm
dimensions. 20 transistor circuit with nine variable
controls and two output jacks.

Price:

£49.50.

oscillator. Square and saw outputs. 100 k2
input impedance permits use of a capacitor sustain
memory. 200 mV per octave control sensitivity.
6303

Price:

£15.

6306 envelope shaper. Variable attack, on, decay and

off times. Self- triggered.
Price (including control potentiometers): £18.
6307 white noise generator.
Price: £10.
6301

integrated circuit ring modulator.

Price: £15.50.
MANUFACTURER: Chadacre Electronics Ltd,
43 Chadacre Avenue, Clayhall, Ilford, Essex.

DEWTRON
VOLTAGE CONTROLLED AUDIO MODULES
VCA -1 amplifier. Input impedances: 50 kS2 (signal)
and 100 k O (control). Input level: 500 mV maximum.
Price: £10.

PH -1 phasing module.

Price:

£17.

SA -1 selective amplifier (vc filter).
Price: £12.

AF -1 fader.
Price: £9.
VCO -1 oscillator. Produces 500 mV saw and 700 mV
square waves to feed 20 kit and 10 k
loads
respectively. Oscillation commences at 1V control
voltage, rising at 200 mV per octave.
Square

symmetry preset control facility.
Price £9.50 (£1 discount for two or more VCO -1
modules).
continued over
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Outputs: Two

continued

Internal

Joystick control: £4.50.
Patchboard sockets: £7.50 per hundred.
Patchboard plugs: 8p each (minimum of ten plugs).
MANUFACTURER: Design Engineering
(Wokingham) Ltd, 254 Ringwood Road, Fern -

10V into 50 ohms (headphones), two
2V into 600 ohms (line), and dc control output.

monitors: Side-facing loudspeakers
driven by 1W amplifiers.
Finish : Solid afrormosia cabinet. Slide -out bottom
and rear panels. Plastic on heavy gauge aluminium,
taking temporary wax pencil marks.
Dimensions (hwd): 438 x 444 x 419 mm.

Weight:

10.2 kg.

Price £300 (excluding keyboard).
:

down, Dorset.

SYNTHI

ELECTRONIC MUSIC STUDIOS
(LONDON)
SYNTHI A

100

Source Modules:
Three voltage controlled audio waveform
generators sine and ramp. A sine shaper is
:

Voltage controlled electronic music/sound -effects
generator.

Power requirement:

220 to 240V or 105 to 115V, 50
or 60 Hz. Battery operation possible.
Internal sources: Oscillator 1: 1 Hz to 10 kHz sine
and ramp. Oscillator 2: Hz to 10 kHz square and
ramp. Oscillator 3: 0.05 Hz approx to 500 Hz square
and ramp. Filter when set to self oscillate supplies
Trapezoid signal
variable frequency sinewave.
produced by envelope generator. Noise generator
with amplitude and coloration controls.
Internal treatments: Envelope (attack / decay
1

generator), reverberation spring unit, bandpass filter
and is transformerless ring modulator.
Input sensitivities: Two 5 mV ac into 600 ohms,
50 :r. A into 500 ohms; ±2.5V dc or 1.8V ac
one
into 50 krl.

included by which variable amounts of even harmonic distortion may be added. Manual frequency
range: Greater than 1 Hz to 10 kHz (extendible by
voltage controls in both directions to 0.25 Hz and
20 kHz).

Three voltage controlled audio waveform
generators: triangle and square. These can be
varied from triangle to sawtooth ramp and from
symmetrical square to short pulse, in either polarity.
Manual frequency range: Greater than 1 Hz to 10 kHz.
Triangle symmetry i5 per cent rise time to fall time
equality. Other specifications as for sine /ramp

oscillator.

Three voltage controlled low frequency waveform generators: Same details as before but
oscillators are 20 times slower. Frequency range:
Greater than 0.025 Hz (40 seconds per cycle) to
500 Hz. Voltage control: 500 mV /octave.
All nine of the above oscillators have synchronisation inputs so that they can operate at an integral
multiple of another oscillator.

Three noise generators: Variable from white
(central position of coloration control) to dark or
light positions (low or high pass filters). Distortion:
In white position, frequency content is flat ± 3 dB
from 100 Hz to 10 kHz.
Dual output random control voltage source.

Treatment modules:
Three voltage controlled trapezoid generators
with integral envelope shapers. A second output
which lags behind the first by one quarter of a
complete trapezoid cycle. The amplitude and polarity of both outputs may be adjusted independently
so that, if they are summed (on the patchboard), any
continuous four -fine function which ends at the
value at which it starts may be produced. Envelope
shaper is logarithmic to within 3 dB over its 60 dB
range. Voltage control function of time parameters
is ideally exponential to within ten per cent (of
dependent parameter) over a range of 1,000:1. This
permits a single voltage applied to all inputs to
compress the time scale.
Four voltage controlled filter/oscillators (low
pass to resonating) may also be employed as a sine
source.

Sequencer: One

256 event, six simultaneous parameter, digital sequencer stores 256 'notes' and plays
each at the correct time and for the correct duration.
It simultaneously provides two voltages one of
which might be used to define pitch and the other
loudness. It is capable of controlling three voices,
each with duration, pitch and loudness. The 256
note storage may be distributed to each voice in any
proportion. The second and third voices need not
be used as such. The information to be stored and
subsequently reproduced is presented to the
machine as control voltages, which are most easily
supplied from the keyboards.

The machine may then be set to the edit mode. In
this mode the sequence may be advanced at any
speed, or step by step, so that each note may be
modified or erased. A special feature allows time
to be reversed.
Ten controls are provided to adjust the amplitude
of the sequencer's output voltages. A further ten
Total storage
supervise the actual operation.
capacity: 10,240 bits (of which 9,216 bits are normally
used). Organisation of data: 36 bit words, each
word representing one event. Start -of -event time
(referred to start of sequence): ten bits. End -ofevent time (referred to start of sequence): ten bits.
Selection of one of three envelope shapers and one
pair (out of three pairs) of digital analog converters.
Also internal functions: four bits.
Data, for digital analog converters: two x six bits.
Coding: The ten bit event time allows the start of
each event to be defined to an accuracy of one part
in two to the power ten. Thus if the clock is set to
a rate of 100 pulses a second, each event may be
adjusted forwards or backwards in increments of
one hundredth of a second. The total sequence
length would be ten seconds.

The 'end of event' time, i.e. the time at which the
key is released, is similarly recorded. Thus three
control signals are reproduced, each being positive
during the duration of a note intended for one of the
three layers of the sequence. They are available at
the patchboard as switching voltages which would
normally go to the supervising inputs of the envelope
shapers.

Digital Analog Converters: Of the six converters,
three are of accuracy appropriate to exact control
of pitch on the diatonic scale. Six bits give a range
of 64 notes. If greater range and /or finer resolution
is required, then the output of the second converter
may be added to that of the first. In this case, the
player might use one keyboard to define a note on
the diatonic scale, and the second to raise or lower
that note by increments of one thirty- second of a
tone.

Eight Multifunction Output amplifiers: Primarily
intended to be the last link in the signal chain before
the tape recorder or monitor. All eight are voltage
controlled.

Four voltage controlled filter/oscillators (high
pass to resonating): Similar but complementary to
low pass filters.

Eight -way Fading /Panning Console
Pin Matrix Patchboards: 60 x 60 (7,200) pin
locations allow any input to be connected to any
output by the insertion of a single cordless pin.
The pins contain resistors so that several outputs
may be mixed into a single input. All device outputs

One octave filter bank. This consists of eight
resonating filters, fixed -tune one octave apart, in
the range 62.5 Hz to 8 kHz, separately controllable.

are fed to the board at a low impedance, blocking
any reverse signal paths. Two patchboards are
provided, one intended for control signals and one

Two voltage controlled reverberation units.
Each spring unit has two elements with delays of
Maximum reverberation time: 2.4
35 and 40 ms.

seconds.

Three voltage controlled slew limiters.

Unity
gain amplifier in which the output exactly follows
the input at a rate whose maximum (slew) is defined
by a control voltage. Range of slew control: ms to
1

10 s.

Three transformerless ring modulators. Can be
used in series for double or triple modulation.

34
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for audio signals. A small number of interconnection patches between the patchboards are hard
wired, as some signals can be used in both domains.
It is also possible to route external signals to the
patchboards by using the pins as jacks. All contacts, including the jacks, have a surface coating of
silver.

Eight ac /dc input amplifiers
These convert input signals to a suitable level and
impedance to feed treatment devices. Two separate
microphone amplifiers are supplied which can feed
any two of the above channels.

MOOG
MINI
Sound Sources: Three voltage controlled oscillators, each offering a selection of six different wave-
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forms.
Noise Source, generating white or pink noise.
Microphone/Accessory Preamp for introducing
external audio signals for processing by the Mini
Moog.

5
S

Sound modifiers : Voltage-controlled lowpass filter
with contour generator and emphasis controls.
Voltage -controlled amplifier with contour generator
controls.

Controllers: Keyboard (full -size

34 octave) for
controlling pitch and, secondarily, filter. Pitch
Bender.
Glide control for injecting portamento

friiiiiiu

between notes. Tune control for tuning entire Mini
Moog. Three external control input jacks for external
control of pitch, volume and filter. Trigger input
socket for external trigger. A -440 reference tone
highly stable oscillator for use in tuning the Mini
Moog and other instruments to Standard Pitch.

al 11111 VItVSAVIIt

MI

Outputs: Main signal output (phone jack) with
Four External Treatment Send and Returns:
Provision for sending out to external echo plates and
other equipment, and returning to the Studio.

One frequency to voltage converter: This device
accepts inputs from a variety of sources and produces a voltage proportional to the fundamental
pitch of the note played. Circuitry is incorporated
to remove overtones, provided their energy constitutes no more than 90 per cent of the total signal.

Two Envelope Followers: These produce

Itl

Version of Synthi,with following additional features:
32 -note touch keyboard with no moving parts,
contacts or springs.
256 -event sequencer with
digital memory. Independent control of speed and
pitch. Additional features of the keyboard and
sequencer include instant transposition, random
note generation, and independent 'spread' controls.
Accompaniment trigger circuit.
Instant patching facility with plug -in patches. New
stabilised power supply.
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STUDIO SOUND, MAY

901 voltage-controlled
oscillator. 901A oscillator controller. Two 901B
oscillators. Two 902 voltage -controlled amplifiers.

I
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2500.

Instrument Complement:

II

®'

Right: ARP

MODEL 1C

continued 37

1

of pin matrix.

£1,668.

Price: £420.

Pf

Left: Synthi AKS with detail

Price:

More flexible, clearer to read, and easier to use
patchboard.

t

I

-

-

SYNTHI AKS

divisions of pitch or any other controllable parameter. In the case of pitch, the range would give
anything between four and 40 notes per octave. By
setting 12 notes per octave, the keyboard can be

100.

901 voltage-controlled
oscillator. 901A oscillator controller. Two 9018
oscillators. 902 voltage -controlled amplifier. 903A
random signal generator. 904A voltage -controlled
lowpass filter. 907 fixed filter bank. 910 power
supply. Two 911 envelope generators. 951 keyboard
controller. Console panel No 11 including four input
Mixer with
and
outputs jack multiples, reversible attenuator, two control voltage and trigger outputs, two trunklines and power switch. Patchcord
Complement: Ten 30 cm cords. Eight60 cm cords.
30 cm switch trigger cord. 45 cm switch trigger cord.
Switch trigger V-cord.

Sequencer only: £1,500.

Two five- octave dynamically proportional
keyboards: Five octave keyboards giving precise

10

Instrument Complement:

a

continuous control of two parameters together.

£660.

MODEL

Price: £7,500.

Two X -Y joystick controllers: These give

Above: Synthi

Price:

that the keyboard produces only one pitch voltage
at any instant; when several notes are pressed, the
voltage of the highest appears.

voltage proportional to the mean level of an audio
signal. The output is passed through a second
order low pass filter to remove ripple while keeping
a fast response. Cutoff is about 50 Hz. Output
amplitude is adjustable by a centre zero knob to
give positive or negative excursions of up to 1 volt
per 6 dB.

1

volume control. Headphone output (phone jack)
with volume control. Auxiliary power output (two
dc power sockets).

used as a normal melodic source. A second voltage
output is proportional to touch, actually the velocity
with which a key is struck. A third voltage switches
positive when one or more keys are pressed. Note

`.

îi es
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+
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re.

Synthesize
to

harmonize

PR 6íÁÁ M

Electronic music, easily, quickly and
expertly :: keyboard and sound selection
in one neat layout, giving infinite range
and quality with finger -tip control.
Syncopated rhythm, scales and
arpeggio; tones, harmonics, timbres and
percussion. The complete electronic
music synthesizer, for group, studio,
composer or technician. The ARP 2500,
for the serious ultra -professional; the
ARP 2600, for the musical journeyman
Send now for details or ask for a
personal demonstration.

AND

VU MEIERS
TO THE BELL
SPECIFICATION

OVERSEAS

Schmidt
OyChester
Theal N.V.

Vianello

AGENCIES

Copenhagen
Helsinki

Amsterdam

Milan

Bergen
Lisbon
Nordstrand Stockholm
Rieck
Eltec

F.W.O. BAUCH

TfA3

specifications

R.

The ARP 2600
synthesizer is also
available for hire

E

to all B.B.C.

1

1

M

Denmark
Finland
Holland

Italy

Norway
Portugal
Sweden

ii/lf/i/VW"

LIMITED
49 Theobald Street,
Boreham Wood, Herts.

ELECTRICAL

INSTRUMENTS

CHILTERN

Tel: 01 -953 0091 Telex: 27502
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SYNTHESISER SURVEY

Sequencers A and B
The 960 sequential controller,

continued

oscillator.
octave

1033 dual envelope generator. 1023 dua!
1035 triple modulator. Keyboard: fivi
model 3001.

Instrument Complement:

Price:

£5,400.

A

random signal generator.
904A voltage controlled lowpass filter. 905 reverberation unit.
907 fixed filter bank. 910 power supply. 911 envelope
generators. 950 keyboard controller. 956 ribbon
controller. 991 filter -attenuator panel. 994 jack
multiples panel. Blank panel with power -supply
wiring and space for one single -unit module. Two
console panel No 3 each including four input mixer
outputs. Two trunklines. Control
with ± and
voltage switches. Attenuator. Console panel No 4
Attenuator.
including control voltage switches.
Trigger- and envelope -routeing switches. Three
control voltage and trigger outputs. Console panel
No 8 including power switch. Patchcord Complement: Eight 30 cm cords. Six 60 cm cords. Four
90 cm cords. Four 1.20 m cords. Two 1.5 m cords.
Two 90 cm switch trigger cords.
903A

-

Price:

£2,400.

MODEL 1P

2

1

1

1

2

1

1

1

1

sequential controller.
961 interface.
962 sequential switch. Blank panels with
space and power -supply wiring for conversion to Complement B.
994 jack multiples panel (console models
only).
910 power supply (mounted inside on
console models, on top of case on
portable models.
960

Patchcord Complement:
4

8

2

4

2

3

2

3

1

2

60 cm cords.
1.2 m cords.
30 cm switch
30 cm switch

trigger cords.
trigger cords.
special voltage trigger to switch trigger
cord.

Price: (A):
(B):

Price:

£4,455.

AGENT Feldon Audio Ltd,
Street, London WIN 5PH.
:

Instrument Complement:

£1,158.
£1,980.

Portable version of 3C.

£2,400.

MODEL 2C
901

voltage -controlled

oscillator. Two 901A oscillator controllers. Five
9018 oscillators. Two 902 voltage -controlled amplifiers. 903A random signal generator. 904A voltage controlled lowpass filter. 9048 voltage -controlled
highpass filter. 904C filter coupler. 905 reverberation
unit. 907 fixed filter bank. 910 power supply. Two
911 envelope generators. 950 keyboard controller.
956 ribbon controller. 984 four channel mixer. Three
console panel No 3 each including four -input mixer
with + and
outputs. Two trunklines. Control/
voltage switches. Attenuator. Console panel No 2
Jack
including lowpass and highpass filters.
multiples. Three control voltage and trigger outputs.
voltage
One console panel No 6 including. Control
Attenuator. Trigger- and envelope switches.
routeing switches. Jack multiples. Console panel
No 8 including power switch. Patchcord Complement: Ten 30 cm cords. Six 60 cm cords. Four
90 cm cords. Four 1.2 m cords. Two 1.5 m cords.
Two 30 cm switch- trigger cords. Two 90 cm switch trigger cords.

-

Price:

B

1

MODEL 3P

Portable version of 1C.

Price:

module.

interface, and 962
sequential switch are modular instruments.
961

126

Great Portland

TONUS INCORPORATED
ARP

2500

Electronic music synthesiser comprising up to 15
voltage control modules between 20 -way switch banks. May be assembled from any of the following
basic ARP modules: 1016 dual noise /random voltage
generator. 1047 multimode filter /resonator. 1005
modamp (balanced modulator and vc amplifier).
1027 sequencer (ten step, three layer). 1050 mix sequencer. 1036 sample and hold /random voltage
unit. 1004 vc oscillator module. 1033 dual delayed
exponential envelope generator. 1046 quad envelope
generator. 1006 filter amplifier. 1045 voice module.
Comprises oscillator, filter, amplifier and two
exponential envelope generators. 1002 power supply

AGENT : F.W.O. Bauch Ltd, 49 Theobald Street.
Boreham Wood, Hertfordshire.

ARP

following units:
Three voltage controlled oscillators covering 30 Hz
to 20 kHz in two ranges. Five waveforms including
variable-width pulse, triangle, sine, square and
sawtooth. One voltage controlled low -pass filter.
Variable resonance, dc coupled, doubling as low
distortion sine oscillator. One voltage controlled
amplifier with exponential and linear control
response characteristics. One ac or dc coupled ring
modulator. Two envelope generators. One envelope
follower. One random noise generator. Output
continuously variable from flat to -6 dB /octave.
One bidirectional electronic switch. One sample
and hold with internal clock. One microphone preamplifier with variable gain in 20, 40 and 60 dB
ranges. One general purpose mixer with panpot.
Two voltage processors with inverters. One voltage
processor with variable lag. Doubles as low -pass
filter. One reverberation unit. Twin uncorrelated
stereo outputs. Two internal monitor amplifiers and
speakers with stereo 30 headphones jack. One
four -octave keyboard with variable tuning, variable
portamento, variable tone interval and precision
memory circuit.

Price: £1,360.
AGENT: F. W. O. Bauch Ltd,
Street, Boreham Wood, Herts.

49

Theobald

TRIADEX
MUSE
Electronic music generator producing many permutations ('more than 14 trillion') of melody lines
Fixed output waveform suitable for external treatment. Five octaves range. Internal loudspeaker
Controls comprise volume, tempo, pitch, fine pitch
four 'interval' and four 'theme' selectors.

Price:
Triadex Muse

2600/3604

Compact electronic music synthesiser including the

£250.

AGENT: Allotrope
London WIV 3LE.

Ltd,

90

Wardour Street,

£3,420.

MODEL 2P
Portable version of 2C

Price:

£3,225.

MODEL 3C

Instrument Complement:

901 voltage -controlled
oscillator. Three 901A oscillator controllers. Nine
Three 902 voltage -controlled
9018 oscillators.
amplifiers. 903A random signal generator. 904A
voltage -controlled lowpass filter.
9048 voltagecontrolled highpass filter. 904C filter coupler. 905
reverberation unit. 910 power supply. Three 911
envelope generators. 911A dual trigger delay. 912
envelope follower. 914 extended range fixed filter
bank. 950 keyboard controller. 956 ribbon controller.
984 four channel mixer. 992 control voltages attenuator panel. 993 trigger and envelope voltages panel.
Four console panel No 3 each including four -input
outputs. Two trunklines.
mixer with + and
Control voltage switches. Attenuator. Console
panel No 2 Including lowpass and highpass filters.
Jack multiples. Three control voltage and trigger
outputs. Console panel No 8 including power
switch. Patchcord Complement: 14 30 cm cords.
Eight 60 cm cords. Six 90 cm cords. Six 1.2 m cords.
Four 1.5 m cords. Two 30 cm switch- trigger cords.
Three 90 cm switch- trigger cords.

-

Price: £4,455.
STUDIO SOUND, MAY
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ADVANCED

r'

TECHNIQUES
_11

FORWARD

THINKING...
... has enabled
Sound Techniques
to produce
`System 12' at
'a cost of £5,025
Brief Specification
18
18
4

16

Inputs
Outputs (Direct)
Outputs (Mixed)
Track Monitors

L

;

¡

f

Full Equalisation on
all Inputs

Panning on all Inputs
and Monitors
Echo and Fold Back

4

Speaker Monitors

1 on all Inputs and
JMonitors

For full technical information send the
coupon or contact:

Sound Techniques Ltd
Industrial Estate, Mildenhall, Suffolk
Telephone 0638-713631

Please send full technical on 'System 12'
Name

Position
Company

Address

SS5

Ah&_
38
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SYSTEM 12

i

Field Trials

ARP

2500

Electronic Music Synthesiser

THE ARP 2500 comes from the same stable
as the smaller and cheaper 2600 examined
in our January issue. There is no resemblance
between the two designs, except that they both
follow the now well established principle of

voltage control. Readers unfamiliar with this
are referred to the 2600 field trial and to `The
Fine Art of Voltage Control' (April 1971
STUDIO SOUND).

The most significant difference between one
vc synthesiser and another is the means
employed for routeing. In the ARP 2500, this
is achieved by switches sliding up or down
through 20 discrete positions. These switches
are arranged in groups of ten above and below
each generating or processing module. The
vertical switch positions are numbered 1 to 10
and 11 to 20. Between 10 and 11 are three non
calibrated `rest' positions where a switch would
normally be placed when not in use. A bus
wire connects all points in any one horizontal
level together. This starts at a miniature jack
socket on the extreme left and terminates at
another socket on the extreme right. A similar
bus connects the adjacent level contacts to
each other and so on down to level 20. Fig. 1
shows part of an ARP matrix. The arrow
pointing downward indicates a signal output, a
signal being routed to whichever bus on which
switch 1 is set. The upfacing arrow indicates
an input, taken in this case from bus 2. Why
have we chosen level 2? Merely because it is
unoccupied. We might equally well have used
level 1, 3 or 4, provided these also were unoccupied.
Fig. 2 shows a more realistic ARP patch
arrangement in which a sinewave and square-

Photograph and
manufacturers' specification: Page
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wave from oscillator A (switches 5 and 7 in the
left matrix) modulate the frequency of oscillator
B. A triangle wave from A simultaneously
modulates the pulse width of the tone emitted
from oscillator B. Two buses are used to
separate the frequency and pulse control voltages. The tone produced by B is in this case
switched to level 4 where it might be routed to
a signal processor. Alternatively, it could be
coupled through a level 4 miniature jack
socket to an external amplifier.
Since a ten switch 20 position matrix is
incorporated above and below each ARP
module, some switches must inevitably be
redundant to the system. Not every module

requires ten inputs and ten outputs. The 1023
dual oscillator module, for example, has six
upper -level inputs, four bottom level inputs,
and two bottom level outputs. In other words,
it uses 12 of the 20 switches it spans. Since
the redundant switches are not even useful
in connecting external equipment, one might
query the sense of such a routeing system. A
typical ARP 2500 might have over 60 redundant
switches; 25 per cent of its total complement.
Add to this the little problem of parallax confusion when looking up or down to a bank of
protruding switches, plus the crosstalk between
neighbouring buses, and you face the question:
why don't they use pinboards? One answer is
that ARP have chosen the easiest method of
`custom building' synthesisers. If so, they have
reduced the flexibility of the instrument by a
colossal degree, as the following crude arithmatic will attempt to show:
A typical ARP 2500 has 180 inputs or outputs which for the sake of argument we will
regard as 90 inputs and 90 outputs. Each of
these 180 may be switched to any one of 20
positions. The total number of theoretically
possible combinations is thus 20180 or 4090
If the 90 outputs are arranged down a pin

matrix, however, and the 90 inputs across, the
number of possible combinations more than
doubles to 908°. This assumes that the pin matrix is restricted to one pin per row since the
ARP system is inherently limited to one active
point per switch.
In practice, a 90 x 90 pin matrix could accept
many more than 90 pins: 8,100 to be precise.
Which raises beyond comprehension even our
909° combinations.
A few other basic points should be covered
before we look in detail at each module.
Firstly, the photograph does the ARP much
less than justice. The 2500 makes considerable
use of colour symbolism. For example, a yellow
switch may relate to an amber potentiometer, a
green switch to a green pot, red to red and
white to silver. The redundant switches are
coded black.
Secondly, if you are ever called upon to
move a 2500 from one room to another, resist
the temptation to lift it from beneath the keyboard. The main chassis is not bolted to the
keyboard module and the two short umbilicals
would not prevent a mighty expensive accident
if the chassis toppled.
3001

Keyboard

ARP keyboards are divided into two electrical sections; one with black naturals, white
sharps, and the other following piano colours.
These sections may be coupled to form a five
octave unit or used entirely independently.
Your left hand might control the pitch of one
oscillator while the right controls another; a
simple form of polyphony. More interesting
applications come to mind as you grow accustomed to the possibilities of voltage control.
Simple examples: the left keyboard can be
patched to control loudness, notch filter frecontinued over
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10041

continued

quency, vibrator rate, pulse width, or all five
characteristics simultaneously.
Each keyboard section supplies three items of
information: control voltage, gate and trigger.
These are prewired to separate buses on the
upper level switch groups. The control voltage
rises by an appropriate ratio with every semitone shift up the keyboard. Twelve such
intervals give a I V rise in voltage across one
octave.

The gale is simply a ramp voltage, a single
pulse which holds for as long as a key is pressed. Not to be confused with the trigger, a
virtually instantaneous pulse produced whenever a key is pressed but independent of note
duration. Gate and trigger have obvious applications in controlling (via an envelope generator)
note dynamics.
Horizontal panels left and right of the key-

board carry controls governing portamento
(gliding tones), absolute tuning and tone interval. Each panel governs the adjacent keyboard
section. Fig. 3 shows these two panels. Portamento speed is variable over a fairly wide range,
dependent on the rotary control setting. An
adjacent switch overrides this facility. The
purpose of other controls on these panels
should be obvious.

FIG. 3A

dual oscillator
Illustrated in fig. 5, this module

1023

is a

simplified

quad envelope generator
This unit (fig. 8) produces up to four separate
envelope waveforms, plus two in antiphase, to
control (through a 1006 vc amplifier /low pass
filter module) audio amplitude. It might also
be routed to a filter frequency control, oscillator pitch control or some less obvious control
input. Attack time, initial decay time, sustain
level and final decay time may be adjusted
independently in each of the four sub panels.
If desired, all four envelopes may be triggered
from a single pulse.
1046

version of the 10041. In the same module width
it incorporates two entirely independent oscillators, each with concentric coarse and fine frequency controls. No vc pwm in these units, but
pulse width presets and facilities for mixing
iwo fm control voltages (2a, 3a and 7b, 8b).
1045

oscillator /voice

his unit (fig. 6) can be used as an independent oscillator (left hand subpanel) or in conjunction with the built -in envelope generator,
vc amplifier and vc filter. The oscillator suffered
from an intermittent fault and in the course of
several days grew less inclined to oscillate.
I

1047
ION.

maximum bass falling straight to minimum
treble. Output four offers a low bass, high mid.
low treble format; output seven low bass
curving up to high treble; and finally the notch
at output eight. Inputs five and six, via potentiometers five and six, accept frequency control
voltages. A sinewave at input five, for example,
would swing the peak frequency of output four
up and down the audio band. A sawtooth control voltage would sweep the peak upwards,
cycling instantly back to If. Inputs 9 and 10
permit voltage control of the filter resonance.
Initial filter characteristics are set by coarse and
fine frequency resonance, notch and final
resonance controls.
This module appeared rather too sensitive for
the rest of the system and often overloaded
under conditions in which other synthesisers
remained stable. Slight adjustment to complex patches were often upset by the 1047
module overloading. An overload warning
light is incorporated to reveal this condition.

oscillator

Fig. 4 shows this, one of several vc oscillators
produced for 1400 synthesisers. Three ingoing
arrows at the module top represent frequency
control inputs with a fixed sensitivity of I V per
octave. On the bottom edge of the module, inputs 2 and 3 are also frequency controls. These
may be varied in sensitivity to a maximum of IV
per octave.
'Input pwm' controls the mark /
space ratio of the pulse output but has no effect
on the sine, triangle, square and saw waveforms. Each waveform may be extracted independently, or switched into a single output
channel (bottom right). Phase reversal switches
occupy a subpanel. Two of these were incorrectly wired. Coarse and tine initial frequency
controls are incorporated, plus an initial pulse
width potentiometer. The 'enable' switch disconnects the module from the ARP power
supply. Right of this is a low /high frequency
range switch.

random generator
White noise, pink noise and random ramp
voltages are produced by the 1016 (fig. 9). This
was the middle unit of the synthesiser supplied
for test and sat above and below miniature jack fields rather than switchbanks. The output
labelling, conceived for switches, in this case
refers to bus levels. Noise appears at levels
three and five, random control voltages at
seven and nine. Each of these four generators
1016

filter resonator

All

ten switches beneath this module are
active. One and two (bottom, fig. 7) are audio
inputs, mixed by potentiometers bearing the
same digits. Output three supplies the ingoing
signal treated according to the frequency response curve immediately above switch three:
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may be switched off when their buses are required for other signals. The noise was clean,
lacking the grittiness of the generator employed
in the smaller ARP 2600.
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.0171110I CONTROL

NOISE

mix- sequencer
This unit was a delight to operate and must
be one of the smallest 8/2 mixers currently
available. Illuminating push -on, push -off buttons show at a glance which channels are functioning. Each input has its own level preset,
feeding group faders. All `on' channels may be
cancelled at the touch of a single `exclusive on'
button. The 1050 may also be used as a sequentially controlled analogue gate, channels being
activated either singly or in pairs.
1050

1005

Amplifier

Illustrated in fig.

12,

the 1005 incorporates a
continued over
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control an independent melody or the characteristics of another processor.
Any external pulse may be applied to the `on'
input to trigger a sequence, provided the internal trigger is over-ridden. Similarly a sequence
may be halted at any time by applying a pulse
to the `off' input. Here the position gates are
useful (outputs one to ten, relating to the ten
groups of presets). Routeing gate ten to the
off input halts the sequencer on the tenth note
of each run. A slow external pulse oscillator
might then be used to restart the sequence. The
1027 module occasionally became unstable at
high repetition speeds, a fault usually cured by
switching off for a few minutes.
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gramme a simple melody of ten notes duration.
Control voltage output A (third from right,
bottom edge) could be routed to the frequency
control input of an oscillator. If the first note
of our melody is the lowest in pitch, the first
(topmost) sequencer control in the A layer may
be set to minimum and the oscillator frequency
control adjusted to the desired pitch. The
sequencer at this stage is off (stationary). A
green light adjacent to the top row of presets
indicates the active controls. We press the
`step' button and the first state lamp extinguishes. The lamp below it comes on, and into
circuit come the second set of presets. Our
next note is tuned by the second from top Alayer control, step again, tune the fourth control, and so on to the end of the sequence. If
you become confused in the middle of tuning
a note series, the `reset' button reverts to the
beginning of the sequence.
When all ten notes are set, the square (illuminating) `on' button sets the sequence ticking
away until somebody or something triggers
`off'. The pulse width control adjusts the duration of silence between stages, from discrete
notes to a series of non-zeroing ramps. Overall speed is controlled by the pulse repetition
frequency knob and the adjacent coarse low/
high' rate switch.
If we wished to vary the length of one or
more notes, this could be accomplished by
employing the ten B -layer presets (middle row)
as a source of duration control voltages. Output B could be routed to the 'sic width' input.
Thus the higher a B pot setting, the longer the
related A pot note. This leaves layer C free to

ARP

AMPLIFIER

EC

AMPLIFIER

sequencer
Fig. 10 illustrates this, a ten state three layer
voltage memory. Rows A, B and C show the
three layers of potentiometers used in preliminary adjustment. Suppose we wanted to pro-
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.7

MODULE 1036
SAMPLE &HOLD /RANDOM VOLTAGE

o,..,

.....1..

FIG. 14

balanced modulator and voltage controlled
amplifier. If equal amplitude sinewaves of
frequency fa and fb are routed to audio inputs
A and B, the output will comprise the sum and
difference tones (fa + f b) (fa - fb).
If harmonics are present in the waveform
supplied to input A (fa, 2fa, 3fa and so on), the
B input remaining a plain fb sinewave, the

resultant output signal contains the frequencies

- fb),
- fb),

(fa
(3fa

+

1036

sampler /random generator

fb), (fa
fb), (3fa

(2fa

-I-

fb), (2fa

-

fb),

etcetera. Two internal
-Icontrol voltage sources may be used to modulate the oscillators feeding A and B. Ratio and
initial tuning control are incorporated on the
100.5 facia.
Like the 1005, this module offers facilities
you are unlikely to require until completely
familiar with the rest of the 2.500 chain. The
10.36 is a dual unit with four rotary controls per
section labelled `clock frequency', `internal random signal level', `external signal level', and
`clock frequency modulation'. If we apply a
1
Hz sinewave to the external signal input
(bottom left, fig. 14) and set the clock frequency to 2 Hz, output 'a' will deliver two
ramp voltages per second, briefly storing the
amplitude at each moment the sine is sampled.
Noise sampled in the same way produces random control voltage ramps independently of
the 1016 random generator. The value of a
sample and hold facility clearly exists more in
sampling complex repeating waveforms than
plain sinewaves. The clock frequency modulation facility makes this a particularly promising
module.
There, for what they are worth, are my views
of the ARP 2500. Is the system worth £5,400?
This can only be sensibly judged by comparison with other synthesisers now available. I
must point out that four of the smaller ARP
2600, for example, (total ling£5,400) would form
a more flexible basis for an electronic music

studio than one 2500. You'd miss the sequencer? Then you would still do better with a chain
of small synthesisers and a locally made £1,500
sequencer handling rather more than ten by
three states.
David Kirk

Agents' comment*: The 2600 and 2500 are closely
related in that they employ the same basic electronics for sound generation and processing, the principal difference being in the presentation of the
'package'.
Matrix switches are employed in the 2500: (a) To
provide a versatile synthesiser system capable of
modification to individual requirements. (b) Each
input /output may be switched to any of 40 positions,
not 20 as stated. (c) To eliminate the possibility of
loss or damage encountered with removable pins or
patch cords.
Keyboards are available in many configurations.
The keyboard reviewed did in fact have a left -hand
single -voice two-octave section and a right -hand
two -voice three-octave section. This right -hand section is capable of playing two different notes simul-

taneously.
The filter/resonator is capable of very high Q
values (over300) and may obviously become unstable
if incorrectly operated. For this reason, an overload
indicator is fitted. Should overloading occur, the
obvious solution is to reduce the input level.
*A more detailed reply is being prepared for our June
Issue -Ed.
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THE power cuts earlier this year did not
seriously affect many studios. The reason
was that most studios had relatively few bookings so that it was easy to schedule sessions for
periods when the risk of a power cut was known
to be low. For factories, however, the cuts
were more inconvenient and resulted in some
studio equipment and components being
delivered even later than normal.
The power was cut during a performance by
Richard Harris at the Odeon, Hammersmith,
for which SARM provided and operated the
amplification system. Most of the equipment
was being run from a generator but unfortunately some of the microphone power supplies were plugged to the mains. This resulted
in some sections of the orchestra becoming
virtually inaudible, spoiling what was otherwise an excellent show with really superb
amplification. SARM were using multitrack
techniques with a Neve mixer located in front
of the stage. At last efforts are being made to
provide studio quality sound at live performances. Anyone wanting high quality live
sound can phone SARM on 346 -0209.
Another specialist in live sound is Ian Gibson, who has provided high quality sound in
the theatre for both musicals and straight plays.
A few months ago, I went to see Journey's End
and was amazed during the last act by Ian's
realistic quadraphonic effects of shells whistling overhead and bursting in the back stalls.
If you want a freelance designer who can also
supply mixing desks and other equipment on
hire, phone Ian Gibson on Heckmondwike
3948. Techniques for providing high quality
live sound will be dealt with in a forthcoming
series of articles in STUDIO SOUND.
Tooting Music Centre have been renamed
Viking Sound and now offer eight track recording on a Scully for £12 per hour. Recent
visitors to the studio have included the Night
Riders, Arthur Brown, the Huggett Family,
and Kenny Young.
The Roger Squire Studio for disc jockeys has
been completely rebuilt and made easier to
operate. The dj is provided with a panel on
which there are six faders for the various
record, tape, and jingle machines. Associated
with each fader is an illuminated start button,
enabling any source to be operated remotely
by the dj.
Squire have been successful yet again in getting a dj through the BBC audition. Tony Baron
has just passed the test with a demonstration
programme recorded at the studio, making a
total of five BBC passes in the last seven
months. On Monday and Tuesday evenings
Roger Squire is running dj courses in radio
techniques. These courses started six months
ago and, as the start of British commercial
radio approaches, more and more people are
STUDIO SOUND, MAY 1972

BY KEITH WICKS

becoming interested. Personally, I think that
many good disc jockeys will be out of work
when commercial radio comes. Although some
improvement on the present needle time situation is likely, at the moment it seems that there
is little chance of commercial radio stations
being able to broadcast many long record
programmes, so the demand for djs will not
be very high. There will, however, be a demand
for all round announcers, producers, and
technicians. These will mostly be lured away
from the BBC by the commercial radio corn panies, adopting the tactics used by the commercial television companies a few years ago.
However, djs need not despair altogether
because other countries are buying British
produced record programmes. London Wavelength have recorded a number of pop programmes at the Squire Studio, mainly for sale
to Australia. Also some radio stations in the
USA have ordered programmes and English
voice-overs from the studio and, having heard
the excellent quality of the material produced
at Squire, I am sure that this business will
continue to increase.
Emperor Rosko will soon be in competition
with Squire Sound. Chymes Audio Electronics
are installing three seven channel desks with
integrated circuit mixing in a new dj training
studio in London which Rosko is planning to
open in the summer. Remote start facilities are
provided for tape and disc and the desk outputs are fed to a tutor's master control console.
The setup will be operated rather like a language laboratory.
Theatre Projects Sound now have an eight
track Leevers -Rich machine with electronics
by Richardson. The charge for eight-track
recording is £17.50 per hour. David Collison
explained that they needed a good sturdy,
uncluttered desk which could be bought without the electronics because they wanted to use
Richardson modules. These are smaller than
the Leevers -Rich modules and, I am told, cost
less and provide more facilities. The studio
desk has been modified for eight track working,
an EMT stereo plate has been installed, and
four Klein and Hummel O Y speakers have
replaced the pair of Lockwoods previously
used for monitoring. As I mentioned in my
report on Theatre Projects last month, the
Klein and Hummel speakers measure only
about 480 x 300 x 230 mm and they each contain two 30W amplifiers, one for the low and
one for the mid to high frequencies. The sound
produced by these speakers is very good by any
standards, but considering their minute size,
the sound is really incredible. I have not had
the opportunity to compare them with other
speakers in an A -B test and I have learnt by
experience that a certain speaker can sound
excellent in one room but poor in another.

However I would recommend those dissatisfied with their present system to try Klein and
Hummels; I feel sure that anyone with limited
space in their control room would have great
difficulty finding more suitable loudspeakers.
The Orange engineers have been continuing
work on their range of recorders and, although
the supply of some parts was delayed by the
power strike, a machine was assembled in time
for the Frankfurt International Fair held on
March 5 to 9. As reported in the February
issue, Orange hope to move to bigger premises
in the near future. Although they have viewed
many buildings, the right place has yet to be
found. Studio manager Brian Hatt explained
that it would be best to construct a new studio
building but that would not be possible without leaving the West End. They don't want to
do that so they will continue looking around for
a suitable building or studio in town. If you
would like to sell your studio, try ringing
Brian Hatt on 01 -836 7811.
At Pan Sound Studios, work has been started
on a folk opera for the Pearl Connor Agency.
The material is best described, I am told, as a
`sort of Jamaican Jesus Christ Superstar'. The
cast of the musical His Monkey's Wife, recently
at the Hampstead Theatre Club, recorded an
album of the show. Don Crown recorded a new
single, and organist David Hamilton, from the
radio programme The Organist Entertains,
recorded an album. The titles included Tiptoe
Glowworm, Gypsy Princess, and A Whiter
Shade of Pale.
Pan are still looking for musical talent, so
if you think you sound like Mary Hopkin
or Tom Jones phone 01 -328 7222 and try to
convince studio manager Vic Hawley.
Big changes are taking place at Mayfair
Sound Studios. Their new desk is nearly finished
and a new control room is being built. Dolbys
are now in operation and air conditioning is
to be installed. Meanwhile it's business as normal because the existing control room will
remain in operation until the new one is
complete.
Recent visitors to the studio have included
the Casuals, Lionel Bart, and Marianne Faithful, who has now completed her album which
was produced by Mike Leander.
Peter Houghton, studio manager at Gooseberry in Gerrard Street, tells me that a new
eight track machine should arrive any time
now. The slight delay in going eight track has
not affected business and the studio had been
very heavily booked during the last month,
possibly because the charge for four track is
only £5 per hour.
The Birmingham studio, Hollick & Taylor,
have been busy with a variety of studio, mobile
and dubbing work. Sound tracks have been
continued 49
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INTRODUCTORY OFFER

EMI 20w Matched loudspeaker set 350
Frequency range: 20 to 20,000Hz.

Our price

£7.00

plus 50p p. &

EMI lOw Matched loudspeaker
set 450.

IN PHILIPS TYPE LIBRARY CASES

Our price £3 =35 plus 25p
ker
13 1" x 8 }" elliptical loup.

LOWEST EVER PRICES!

&dspeap.

-

From the world's largest

and independent high frequency
units with associated crossover

manufacturer
Audio Magnetics. Lifetime guarantee

network. Frequency range: 55 to
13,000Hz. The cone of the bass
unit has a surround designed for
high travel giving freedom from
distortion when operated at low

1

cover available at £15 plus

20p
18p

25p
48p
...
15p
103 Loudspeaker Plug ...
6p
...
100 Phono Plug ...
23p
...
230 3 -pin Socket...
30p
Socket...
.
236 5 -pin
30p
234 Loudspeaker Socket
Ready -made leads
63p
...
...
...
3 -pin to 3 -pin Din
S3p
...
...
...
3 -pin to open end
80p
...
...
5 -pin to 5 -pin Din
65p
..
...
5 -pin to open end
93p
...
5 -pin to 4 phono plugs
38p
Speaker lead Din to spade 12ft.
... 65p
Extension lead Din plug to socket 12ft.
All leads approx. 6ft. in length. Post free by return.

carriage.

I

Guaranteed new and boxed.

Normal Price E1557
p. & p.

Plinth and Cover for above E4 plus 50p

t'.

75p

Double Diamond Add 50p
8TA, 9TA, 9TAHC, GP9I, ST4,
OTHERS ON
ST9, EV26, GCB.
REQUEST.
Replacement Diamond Styli
12.13 plus 13p p. & p.

We have a comprehensive range of new and used professional
microphones, sound, photographic and audio visual equipment.
ORDER by
EQUIPMENT TAKEN IN PART EXCHANGE.
POST. Order with confidence. Orders despatched the same day as
received.

Open Mon. to Sat. 9 a.m. to 6 p.m. Thurs. 9 a.m. to

D -60, Crown International have
again produced a power amplifier of a quality and performance
unequalled in the field of audio amplifier design! Equally at home
in the Studio, Laboratory, or domestic system, the D -60 offers
'DC -300 type' excellence at a lower power level, and at a price
which brings it within the range of many more budget-guided
users. The Crown 3 year warranty applies of course.

+1 dB 5 Hz-30 kHz at 30 watts into 8 ohms
Power Response:
Power at clip point: 64 watts RMS into 4 ohms. 41 watts into 8
(per channel)
ohms. Over 100 watts into 8 ohms as mono
amp
I.M. Distortion:
Less than 0.05% 0.01 watt to 30 watts level
THD:
Below 0.05% through band. Typically
0.0005% 30 watts at I kHz
Damping Factor:
Greater than 200 (zero to kHz at 8 ohms)
Hum and Noise:
106 dB below 30 watts level
4 ohms or greater
Load Impedance:
Dimensions:
17" wide. 8l" deep. li" thin
I

Sole Agents:

MACINNES LABORATORIES LTD.

Stonham, Stowmarket, Suffolk
TEL. ST:WHAM 486

p.m.

(WOOD GREEN) LTD
123 ALEXANDRA ROAD, HORNSEM,
LONDON, N.8.
Tel: 01-8881662

With the introduction of the

1016

I

J. J. FRANCIS

D60 POWER AMPLIFIER DUAL CHANNEL

E97

CARTRIDGES
E2.50
Sonotone 9TAHC (Dia.)
El .50
Sonotone 8TA4A (Dia.)
... 11.25
Ronnette 105 (Dia.)
Orbit NM22 Magnetic
E4 00
(Dia.)
E650
Goldring G800
p. & p. on above items 13p.

Goldring G800 Styli E2.25

Crown International

Price:

GOLDRING GL69,2
Our
£19
Price
plus 50p p. & p.

Orbit MN22 Styli E2.13

from

Weight:

£42

plus 50p
p. & p.

50p p. & p.

DIAMOND STYLI

107 5 -pin Din
108 3 -pin Din
...
...
135 }" Jack
130 }" Jack Stereo

£I0-50

GARRARD ZERO 100 /A Our
Superb quality Teak plinth and Price

Replacement styli all at:
plus 13p p. & p.

plus 50p

SINCLAIR project

10 -20.

(Normally

PLUGS

GARRARD SP25 Mk II

Save Nearly £8

Please add 10p p. & p. for -6 cassettes

20p for

frequencies.
NOW IN STOCK EMI 14A/770C Bass Speaker
£13 50 plus 50p p. & p. Technical brochure available
215 Kit and 315 Kit. Full range of EMI Speaker
Cabinets. Send for leaflet s.a.e.

Pack
Pack
Pack
Pack
Pack
Pack
Pack
Pack
Pack

CASH & CARRY GOODS

CASSETTES

p

I

P 14

5LB

\

Our
Price

£I6

60

plus
50p carr.

E23.90
For building into plinths, etc., with two Z30
output stages (20W) and power supply unit.
S.a.e. for technical brochure.
E21
..
Sinclair 605
E22
Sinclair 2000 ...
E30
Sinclair 3000 ..
E24
Metrosound ST20 ...
£19.95
Teleton 206B ...
E26
...
Alpha F212
Please add 50p carr. per amplifier.
Other Amplifiers-Tuners Tape Recorders, etc.
Prices on application

-

SCOOP PURCHASE
ZONAL -ILFORD TAPE
Manufacturer's entire stock purchased. 40,000 reels
roost be sold. First class tape at lowest ever prices.
DON'T MISS THIS FANTASTIC OPPORTUNITY
Usual Price
60p

300'
450'
4" Double Play Polyester 600'
600'
5" Standard Play PVC
600'
5" Plain Boxed
900'
5 }" Standard Play PVC
5g" Long Play Polyester 1200'
1200'
7 " in plain boxes
1800'
7" Long Play Polyester
1800'
8 }" Standard PVC
81" Long Play Polyester 2400'
2400'
10" NAB spool PVC
31" Long Play Polyester
4' Long Play Polyester

Our Price
ISp

25p
35p
35p
25p
El 00
50p
LI 40
75p
LI.75
50p
El 75
E1.50
£2.50
E1.00
£3.00
El .50
£425
E1.00
£4.00
SPECIAL OFFER: Cassette Head Cleaner 30p
All tapes are fully guaranteed. Please add 10p per
reel for post and packing. Orders over £5 post free.
72p

El

25

LI .05

A.P.R.S. '72
Ensure that you have the
correct dates!

JUNE

23rd

&
at

24th

The Connaught Rooms
Great Queen Street
London, W.C.2
The dates quoted in our advertisement in the April issue of Studio
Sound were incorrect.
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Bibliogaphg of Elect Fork Music
By R. M. Youngson

Allcock,
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Anderson, H. E. Electronic Organ Handbook. Pp.
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Electronic Music,
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Babbitt, M. Compositional Techniques and Electronic Media. J. Acoust. Soc. Amer. 29:770 (1957)

(Abstract).
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Barnes, G. W. The Design of an Electronic Organ
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Barnes, W. H. Major Improvements in Electronic
Organs. Diapason 51 :36 (Jan 1950).
Bartlet, B.
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(Flanging). J. of the AES 18:674 (Dec 1970).
Bassett, A. J. Vibrato and Tremolo Units. Practical
Wireless. 43 -124 (June 1967).
Spring Line Reverberation Unit. Practical Electronics. 3:880 (Dec 1967).
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(Nov 1964).
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Electronic Cymbals. Practical Electronics. 4:342
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Technical Report No 7. University of Illinois (1963).
Additive Synthesis of Harmonic Musical Tones.
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of the AES.

14 No 4:332 (1966).

Electronic Instrumentation for the Synthesis,
Control and Analysis of Harmonic Musical Tones.
Pp. 140. Dissertation Abstr. 26 No 12 (1966).
A Computer System for Time- Variant Harmonic
Analysis and Synthesis of Musical Tones.
University of Illinois Technical Report No 15 (1967).
Bebbington, R., and Colwell, M. A.
Electronic
Trumpet. Practical Electronics. 1:572 (June 1965).
The Glissandovibe. Practical Electronics. 4:94
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Berridge, J. The Hamograph, a New Approach to
Electronic Music. Audio. 46 No 10:23 (1962).
Biddlecomb, R. W. Linear Voltage -to- Frequency
Converter. Electronics. 36 No 17 (April 26, 1963).
Bill, J. D. Electronic Music. Carnegie Technol. 32
No 3:25 (1967).

Blong, V. J. An Electronic Music Learning System.
J. of the AES. 17:431 (Aug 1969).
Bode, H. A New Tool for the Exploration of Unknown
Electronic Musical Instrument Performances. J of
the AES. 9 No 4:264 (1961).

European Electronic Music Instrument Design. J.

of the AES.

No 4:267 (1961).
Sound Synthesizer Creates New Musical Effects.
Electronics. 34 No 48:33 (1961).
Bronzite, M. Voltage-controlled Amplifier. Wireless
World. 72:106 and 200 (March and April 1966).
Brace, L. H. Voltage -controlled Oscillator, Sawtooth
Generator. Wireless World. 68:102 (March 1962).
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Burhans, R. W.
Simplified Educational Music
Synthesiser Concept. AES Preprint No 743 (B4)

Deutsch, H. A. A Seminar in Electronic Music
Composition. J. of the AES. 14 No 1:30 (1966).
Deutsch, R. Digital System for Realistic Organ Tone
Generator. 41st AES Convention (Oct 1971).
AES Preprints.
Dijksterhuis, P. R., and Verhey, T. An Electronic
Piano. J. of the AES. 17:266 (1969).
Douglas, A. The Connsonata. A New Musical
Instrument. Electronic Engineering. 20:347 (Nov
1948).

(1970).

The Hammond Spinet.

Digital Tone Synthesis. J. of the AES. 19:660 (1971).

21:461 (1950).

Cabrera, A. K. Electronic Stop and Coupler Actions
for Pipe Organs. AWA Technical Journal. Vol 13
No (Sept 1964).
Le Caine, H. Touch- sensitive Organ based on an
Electrostatic Coupling Device. J. of the Acoust.
Soc. Amer. 27:781 (1955).
Electronic Music. Proc. of IRE. 44:457-478 (1956).
Apparatus for Generating Serial Sound Structures. J. of the AES. 17:258 (1969).
Le Caine, H., and Ciamaga, G. The Sonde: A New
Approach to Multiple Sinewave Generation. J. of
the AES. 18:536 (1969).
Cakulev and Borislay. High -performance Voltage
to Frequency Converter. Electronic Engineering
(March 1969).
Electronic Organ Demonstration
Canby, E. T.
Records. Audio. 51 No 11:60 (1967).
Electronic Music Styles. Audio. 53 No 10:34 (1969).
Carlquist, B. Digital Music Maker.
Electronics
World. 85 No 4:60 (April 1971).
Carrington, A. T. J. Echo Unit. Practical Electronics.
1:769 (Sept 1969).
Ceely, R. P.
A Composer's View of MITSYN
(Musical Interactive Tone Synthesis). 41st AES
Convention (Oct 1971). AES Preprints.
Chevin, G. A Simple Transistor Limiter- Compressor. Tape Recorder. 11:289 (July 1969).
Clark, R. K. A Program for the Real -Time Generation
of Musical Sounds. J. of the AES. 14 No 1:21 (1966).
Clark, M. Proposed Keyboard Musical Instrument.
J. of the Acoust. Soc. Amer. 31 :403 (April 1959).
Clement, R. D., and Starliper, R. L. Relaxation
Oscillators -Old and New.
Electronics World.
85:36 (May 1971).
Colin, D. The Electrical Design and Musical Applications of an Unconditionally Stable Filter /Resonator. AES Preprint 786 (J1) (1971).
Computer Organ Has Virtually Unlimited Voicing.
Popular Electronics. 35 No 2:66 (Aug 1971).
Conly, P., and Razdow, A. Digital Composition and
Control of an Electronic Music Synthesiser. 41st
AES Convention (Oct 1971). AES Preprints.
Cotton, R. B., Jr. Tempered Scale Generation from
a Single Frequency Source. 41st AES Convention
(Oct 1971). AES Preprints.
Crabbe, H. J. F. Electronics and the Phonetician.
Speech Analysis and Synthesis. Wireless World.
1

65 No 6

(June 1959).

Crook, T. D. Looking at Square Waves. Wireless
World. 62:364 (Aug 1956).
Crowhurst, N. H. Electronic Organs, ABCs of.
Foulsham -Sams. Pp. 96 (1966).
Electronic Organs. In nine parts. Audio. 52 No
9:26 to 53; No 5:54 (1968 and 1969).
Delaney, P. M.
Mini Organ.
46:424 (Oct 1970).

Electronic Engineering.

Solovox. A Novel Electronic Musical Instrument.
Electronic Engineering. 22:275 (1950).
The Baldwin Electronic Organ. Electronic Engineering. 22:507 (1950).

Compton Electrone. Electronic Engineering. 23:226
(1951).

The Electric Synthesis of Musical Tones. Electronic
Engineering. 25:278, 336 and 370 (July to Sept 1953).
The Wurlitzer Organ.
Electronic Engineering.
25:466 (1953).

Electronic Music Generators. Electronic Engineering. 27:330, 350 and 410 (July to Sept 1955).
Synthetic Music. Electronic Engineering. 28:208
(1956).
The Ellen Organ.
(1957).

Electronic Engineering. 29:328

The Electrical Production of Music. Pp. 223.
Macdonald, London (1957).
Vibrato Circuits for Electrical Musical Instruments.
Electronic Engineering. 30:36 (Jan 1958).
Percussion Circuits for Electronic Musical Instruments. Electronic Engineering. 30:420 (July 1958).
Electrical Production of Music. Journal of the
AES. 6:146 (July 1958).
Electronic Musical Instruments in Germany.
Electronic Engineering. 30:642 (Nov 1958).
Some Unusual Devices for Electronic Music.
Electronic Engineering. 31:419 (1959).
Gas Tubes as Music Generators. Electronic
Engineering. 31 :672 (1959).
Frequency Division Circuits for Musical Instruments. Electronic Engineering. 32:391 and 546
(1960).

Improvements in Electronic Music Generators.
Electronic Engineering. 33 :574 (1961).
The Electrical Synthesis of Music. Discovery. 22
No 2:56 (1961).

Transistorised Organ Generators.
Engineering (June 1962).

Electronic

Some Electronic Extensions to Music Generating
Systems. Electronic Engineering (Nov 1963).
Douglas, A., and Astley, S. Transistor Electronic
Organs for the Amateur. Pp. 76. Pitman, London
(1968).

The Electronic Organ. Practical
Douglas, A.
Electronics. 2:848; 3:31, 99, 200, 271, 349 and 439
(Dec 1966 to June 1967).
The Electronic Musical Instrument Manual. Pp.
372. Pitman, London (1968).
The P.E. Organ. Constructional Details. Practical
Electronics. 5:356, 440, 508, 596, 668, 746; 6:52, 134
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Electronic Music Synthesis. Practical Electronics.
7:802 (Oct 1971).
Divilbiss, J. L. Real Time Generation of Music with
a Digital Computer. J. Music Theory. 8:99 (1964).

Practical Wireless.
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richardson
ANNOUNCE A NEW RANGE OF PRINTED CIRCUIT PLUG -IN MODULES
FOR PROFESSIONAL AND INDUSTRIAL APPLICATIONS
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This rationalised system allows numerous applications for mixing
and amplification-the modules have been developed over the
pastfouryearsandsuccessfully used in discotheque mixers, studio
mixing /recording equipment and custom -built installations. The
system now features a universal Mother Board which is designed
to accommodate these modules, enabling the manufacture of a
wide range of equipment from standardised units.
The modules are constructed on fibreglass printed circuit boards
with gold plated edge connectors. These have outstanding performance in respect of extremely low distortion, less than 0.01%
at rated output, together with high overload capabilities and
overall frequency responses of = 0.5 dB.

r

J.

This range of modules includes switchable microphone /line amplifiers -mono and stereo gramophone amplifiers, R.I.A.A. equalised- impedance convertors /buffer amplifiers -tape replay and
record amplifiers with electronically switched equalisation
tape oscillator systems- P.P.M. drive amplifiers.
Mixing amplifiers and tone controls are available on either
combined or individual modules.
Output amplifiers include line amplifiers up to 10V into 600amonitor and power amplifiers up to 200W into 8Sì,.
In addition a range of stabilised power supply modules are
available. Mains and line matching transformers, faders, meters,
etc, are available ex- stock.

-

RICHARDSON ELECTRONICS LIMITED
57

JAMESTOWN ROAD, LONDON N.W.I
01

-267 0723 /4874

FOR A FAIR AND DEPENDABLE DEAL IN

FRANCIS OF STREATHAM
WITH PRE -AMPS
(Microphone extra)
Akai 8 Tr. Cartridge CR.800
Akai 40000 Stereo
Brenell Mk.6 Stereo
DECKS

Ferrograph 702'4
Philips N.4500 3 sp. 4 Tr. Stereo
Revox 1102 4 2 sp. Stereo
Sharp RD 7120 3 sp. 4 Tr. Stereo
Sony 366D 3 sp. 4 Tr. Stereo
Sony 630D 3 sp. 4 Tr. Stereo
Sony 266D 3 sp. 4 Tr. Stereo
Sony 255 Stereo
Tandberg 1800 4 Tr. Stereo
Tandberg 3000X 3 sp. 2'4 Tr. Stereo
Tandberg 6000X 3 sp. 2/4 Tr. Stereo
Telefunken 205 3 sp. 4 Tr. Stereo
Telefunken 203 Studio

KELLAR BLACK BOX Dolby Unit

*Akai 1710L 2 sp. 4 Tr. Stereo
*Akai 4000 3 sp. 4 Tr. Stereo
*Brenell Mk. 6
*Ferrograph 713
*Ferrograph 722;4
Grundig 141 4 Tr. Mono
Grundig TK.121 2 Tr. Mono
Grundig 146 4 Tr. Mono Auto.
* Grundig TK248 2 sp. 4 Tr. Stereo
Philips 4307 4 Tr. Single Speed Mono
Philips 4308 2 sp. 4 Tr. Mono
Philips Stereo 4404 2 sp. 4 Tr.
Philips 4407 3 sp. 4 Tr. Stereo
* Revox 1222/4 Stereo
Sharp 708 3 sp. 4 Tr. Stereo
Sharp 71 13 sp. 4 Tr. Stereo

Sony 630
Sony 540
Sony 252

sp. 2/4 Tr.
sp. 4 Tr. Stereo
3 sp. 4 Tr. Stereo
3
3

*Tandberg

15 2

or

4

Tr. /3

TAPE and 111-F1

NO INTEREST OR SERVICE CHARGES ON H.P. UP TO 18 MONTHS

during Guarantee period
Fair Part Exchange Allowance on your old Recorder
Reconditioned Recorders available to personal shoppers only
Free Service

*Tandberg 4000 3 sp. 2 4 Tr. Stereo
*Telefunken M207 2 sp. 4 Tr. Stereo
Telefunken 203 Stereo Mono 2 sp. 4 Tr.
Telefunken 201 Mono 4 Tr.
.1.1 her 714 4 Tr. Mono
*Uher Royal de Luxe 4 Tr. 4 sp. St.
*Uher Varicord 263 Stereo
*Uher 724 4 Tr. 2 sp. Stereo

AMPEX TAPE OFFERS
(P- Polyester: M- Mylar. A- Acetate)
Compact Cassettes C.60 -53p; C.90
-75p; C.120 -E 05 (pp 3p each).

MAINS CASSETTE MODELS
*Philips RH882 Stereo Tuner Amp
*Sony HST399 Stereo Tuner 'Amp
Sony TC 330 Stereo Cass.; Spool

7' L.P. I800ft. (P)
...
5;" I.P. 1150ft. (M)
...
S-" L.P. I I50ft. (A)
5,'-" Standard 850ft. (A)

*Rank Wharfedale Dolby Stereo
Philips 2400 Stereo
Philips 2401 Autochange w. ski -slope
Deck and Pre -amp
Deck and Pre -amp
*Philips 2503 Deck and Pre -amp
*Sony TC
*Sony TC

127
122

BATTERY

MAINS SPOOL RECORDERS

i

**
**

MAINS CASSETTE
Philips 2204
Sony TC. 80
Philips 2205
Sony TC. 100
Sony TC. 69
Philips TT 392 with AM /FM

Philips RR 290 with AM
Sony CF 100 with AM FM
Sony CF 200 with AM /FM
BATTERY CASSETTES
Philips EL3302
Philips N2202
Sony TC. 12

(BM)
Tr. 4 sp. (BM)
Tr. 2 sp.
*Uher 4000L 2 Tr. 4 sp.
sp./Mono
*Uher 4200/4400 4 sp. Stereo
*Microphones extra
2

2
4

sp.

7" D.P.2400ft. (P)

5" D.P. 1200ft. (P)

...

...

5" L.P. 900ft. (P)
...
5" Standard 600ft. (P) ..
Postage on orders under

orders over

E3

...
._

f1.50
E1.05

88p
75p
63p
88p
63p
50p
E3 add 10p,

...
...

...
...
...

sent post paid U.K.

Splicers, Defluxers, Bulk
Accessories of all kinds.

Erasers,

MIXERS by

Uher, Eagle, Sony, Grundig, etc.
by AKG, Gram-

MICROPHONES

III -14 I1F.I'T.
AMPLIFIERS
Quad, Rogers, Arena, Philips,
Goodman, Nikko, Armstrong,
Leak, Tripletone, Tandberg,
Teleton.

TUNERS

Quad, Rogers, Leak, Armstrong, Tripletone, Arena,
Nikko, Goodman, Huldra.
LOUDSPEAKERS
Quad, Rogers, Kef, Wharfedale,
Tannoy,
Goodman,
Lowther, Leak, Tandberg,
Arena, Celestion, Kelestron.

pian, Reslo, Acos, Beyer, Sennheiser,
Telefunken, etc.

MOTORS, PICK -UPS
GARRARD inc. S.P.25 Mk.

HEADPHONES

Connoisseur

Philips, Koss,
Akai.

by AKG, Nikko,
Eagle, TTC, Beyer,

Goldring

Audiotec
Neat

BSR

Ill

Thorens
Shure
Sonotone

MUSICASSETTES.

Acos
Dual

tridges and tapes.
BASF Chromium Dioxide Cassettes.
TAPES and CASSETTES by TDK and

Diamond styli, Microlifts, Pressure
Accessories,
Gauges,
Cleaning

makes.

Sony TC. 40
Sharp 418
GrundigC.200

BATTERY SPOOL MODELS
*Tandberg Series I1-2

Sharp 514 2 Tr.
Sony TC. 800 B
Telefunken 302

I

All leading
Pre -recorded 8 -track car-

all leading makes.

SME

Pickering

Cabinets, etc.

169 -173 STREATHAM HIGH ROAD, LONDON, S.W.I6
01 -769 0466: 01 -769 0192

Between St. Leonard's Church
and Streatham Station

Please note this is our only address. Free parking Prentis Road,

2 mins away
OPEN ALL DAY SATURDAY-CLOSED ALL DAY WEDNESDAY
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continued
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An Audio Noise Reduction System.

of the AES.
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New Electronic Instrument makes Organ of any
Piano. Radio Electronics. 23:32 (1952).

The Allen Electronic Organ. Audio. 38:20 (1954).
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Music Review, Trumansburg, NY, 14886, USA
(started 1967).
Fastenaekels, V. Electronic Music. Radio Electronics.
23:39 (1952).

Fisher, E. Electronic Organ for Recording and for
Organ Practice. Diapason. 39:14 (1948).
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A Digital Computer for the

Electronic Music Studio.

J.

of

the AES.

15:43

(1967).

A Method for Analysing Musical Tones. J. of the
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Gabura, J., and Ciamaga, C. Digital Computer
Control of Sound Generating Apparatus for the
Production of Electronic Music. Electron. Mus.
Rev. 1:56 (1967).

Computer Control of Sound Apparatus for
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4:630 (1968).

Greenlee, L. E. Electronic Music with the Fototone.
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Electronics. 34 No 2:25 (1971).
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Wireless. 46:368 and 455 (Sept and Oct 1970).
Lewer, S. K.
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Application of a Repetitive Function Synthesiser
to Generation of Very Low Frequency Signals and
Noise. Electronic Engineering. 1964:12.
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broadcast standard

cartridge units
from £220.00
Using the Telex NAB standard cartridge, and Telex
heavy duty transports, the Avcom Sonifex RI000 series
have been designed

to meet the rigorous demands of

continuous broadcast use.
five basic model configurations, from the RI000P

In

'play only' to the R1000RPC 'play, record, cue play

record' with IOOms stopstart time, flutter at 0.3%
maximum and built -in long term reliability, the RI000
series must be considered for all cartridge applications.
and

Avcom

Systems Limited

ri

Newton Works, Stanlake Mews,
London W 12 7HA

01

-749 2201

WE SPECIALISE IN BRAND NEW

QUALITY

TOP

CALR E C

BRITISH

P.V.C.

RECORDING TAPES WITH

MYLAR

&

POLYESTER

FITTED LEADERS, Etc., EX

3"

Thanks to bulk purchase we can offer tensilised HI -FI tapes, manufactured
by a British firm of world repute. All boxed individually (sealed if required) in
polythene. Our tapes are not to be confused with imported sub -standard or used
tapes. Full money refund if not delighted.

This month: - "DRY SPLICE" (19p) given FREE with every order.
Std.
Length
3°

4'

ea.

150' 10p

L.P.
3

for

29p
50p
874p

Length ea.
220' I2 4p
4' 450' 25p
5' 900' 40p
51 -1200' 524p
7' 1800' 65p

3'

300' 20p
600' 30p
Si" 900' 35p EI02#
7' 1200' 45p E127¡
All orders despatched by return.
5"

D.P.
3

for

Length
400'
4" 600'
5" 1200'
5} "1800'

ea.

22 ;p

Boxed
3

for empty spis

3' 3p
4' 8p
34p
97íp
5" 9p
62.}p EI85
85p
E250 5f" 9p
LI.92} 7' 2400' E1.05 E3-05 7" 10p
Postage and Packing 9p per order
35p
70p
El I74
El 521

3"

65p

STARMAN TAPES, 421 Staines Road, Bedfont, Middlesex

Rycote
Wi

n d g ag s

for

Sennheiser

are light weight POLYTHENE

almost indestructible
PORTABLE AND STATIC MIXER

805's
405's
and other

capacitor
microphones

DESKS IN MODULAR OR NON -MODULAR FORM

CALDER RECORDINGS LTD., REGENT ST., HEBDEN
BRIDGE, YORKS HX7 7DG. Phone 042 -284 2159

Write to RYCOTE, POOLHEAD LANE,
TANWORTH -IN- ARDEN, SOLIHULL, WARKS.

SOUTHERN AND SCOTTISH DISTRIBUTORS

DYNAMIC (G.B.) LTD., I CLAIR ROAD,
HAYWARDS HEATH, SUSSEX. Phone 51003.

BEYER

or leave your name and address on our recorder on 056 -46-339
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continued

made for several documentary films and commercials. Raymond Froggat and the New
World both recorded single material and
Curtis Mayfield laid down some backing tracks.
The Light Fantastic recorded two parodies of
Pop songs for an advertising promotion campaign, the session being produced by Geoff
Lynn of the Move for Aquarius Management.
A new group called Birmingham completed a
rock -jazz-blues album which has just been
released on the studio's Grosvenor label. In
Colchester, the Hollick & Taylor mobile unit
recorded the music of the Green Jackets and
Light Division who flew over from Ireland foi
the occasion.
Dave Stock, until recently an engineer at
DeLane Lea's Dean Street studios, has sent in
a report from Eastern Sound Studios, Toronto,
where he now works. Dave has just completed
engineering a blues album for the Canadian
group Whisky Howl, and is now producing an
album for a folk singer called Paul Ham. Toni
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Sounds too good
to lose

If anything is worth recording
it's worth recording well. And that
means getting a Grundig to do the job properly.
A precision -built reel -to -reel tape recorder with
moving -coil microphone designed and

a

that superb circuitry. Slider controls, like the ones you
see on big studio consoles, for extra precision in setting.
And for playback, a full -sized loudspeaker to make sure
you hear exactly what you recorded with nothing

made to hear as clearly as you do.
A machine with a recording head precision engineered to make sure every sound is
recorded exactly as it comes in. A machine
with a strong steel chassis to protect all

missing In short, a tape recorder
designed by perfectionists, built with
precision, rigorouslytested, rightforyot
for life. Worth while ?
Just lean back and listen.
!

The difference is

incredible
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Equipment Reviews
Allison Gain -Brain
ACCORDING to the publicity material,
the Gain -Brain is an unconventional
limiter which 'knows what you want to hear'.
Certainly it is an unconventional unit, but it is
equipped with four knob controls and a toggle
switch on the front panel, and they do not
exactly twiddle themselves.
The top knob is labelled 'function' and controls the unconventional part of the unit which
enables the compressor to operate on the peak
incoming signal, the ruts incoming signal or,
when the knob is in an intermediate position,
a compromise between peak and rms. The
rotation of the 'function' control from the peak
position to the `rms' position also has the
effect of separating the limiting thresholds by
raising the peak threshold by 6 dB and lowering
the rms threshold by 6 dB, thus allowing a
separation of thresholds which is variable up
to 12 dB.
Adjacent to the 'function' control are two
indicator lights, in the form of red light emitting diodes. These are illuminated when limiting is taking place and are arranged to indicate
if the peak signal, rms signal, or both, are the
cause of limiting.
Underneath these indicators is the second
knob which controls the release time of the
limiter, calibrated in seconds from 0.05 to 5
with two intermediate calibration points. The
remaining controls are an output attenuator
calibrated from -35 to -15 dBm, an input
attenuator calibrated from +30 to -20 dBm,
and a toggle switch arranged to bypass the
limiter section of the unit.
The remaining area of the front panel is
occupied by the gain reduction meter which
comprises a further seven red light emitting
diodes which are identified by the numbers 2,

MANUFACTURERS' SPECIFICATION
Gain Reduction Range: 30 dB
Noise Level (20 Hz to 20 kHz) : At least 83 dB below
threshold of peak limiting.

Distortion : Total harmonic distortion

is less than
to 15 kHz,
Attack time (peak section): Less than 1.5 dB
overshoot one microsecond after application of
50 kHz tone burst exceeding the threshold of
0.3

;'ó

from

limiting by

40 Hz

15 dB.

Attack time (rms section): 7

mS to 40 mS form 90%;
of ultimate gain reduction. Dependent on waveform complexity, amount of limiting and position
of function control.
Release Time (peak section for transients of less
than 50 µS duration): Less than 1 LS.
(for other peak signals) : Variable by release
control from 50 mS to 5s.
Release time (rms section): Variable from 250 mS
to 5s.

STUDIO SOUND, MAY

4. 6, 9. 12, 18 and 24 which represent the existing gain reduction in decibels.

The general appearance of the front panel
clean and the identification of the controls
is clear; however the calibration of all the controls is very crude, there being only four calibration points associated with each knob.
Furthermore only the heads of the knobs,
which are colour coded for easy identification,
bear any position indicator. It is therefore
quite impossible to reset the knobs to any predetermined position with adequate accuracy.
All the components of the unit are mounted
on a single high quality printed circuit board
equipped with a standard printed plug which
is intended to be inserted into the manufacturers' standard modules. All components on
the circuit board are clearly identified and the
board layout is very clean, all electrical connections being made by means of the printed
plug.
Similarly, the manufacturers' standard module is of substantial construction, and is equipped with a clearly labelled printed circuit
connector into which the `Gain -Brain' is inserted.
is

G
A
N
R
E

a
U

T
1

Ñ

Inputs and outputs

The power requirements of the unit are
specified as 24 to 28V dc negative earth at
70 mA, however the specified current consumption is probably rather misleading as the sample
unit only required 40 mA under no- signal conditions. When the output was terminated into
600 Q, the unit required 75 mA when delivering +12 dBm sinewave, or 80 mA when
delivering the rated output of +18 dBm. These
power requirements will of course be much
reduced under practical conditions where the
continued over

Limiting ratio (peak section): Approximately 50 to 1.
Limiting ratio (rms section): Approximately 40 to 1,
Limiting thresholds: With function control in peak
position all thresholds are at -20 dBm with input
level control fully clockwise.

Separation between thresholds: Rotating the
function control from peak to rms raises peak
thresholds by 6 dB, while lowering rms thresholds
by 6 dB. This allows a separation of thresholds
which is continuously variable from 0 dB (peak
position) to 12 dB (rms position).
Frequency response: -1 dB from 25 Hz to 80 kHz.
Output Level: Up to 18 dBm into 15012 or higher
( 24 dBm may be obtained by using a 150 to
6000 output transformer).
Multiple Limited Coupling : Connection provided
for tandem limiting functions.
Front Panel Controls (Five): Input level, output
level, release time, function (peak rms), in /out
switch.

1972

Power requirements: Regulated 24V dc to 28V
dc negative ground at 70 mA.
Gain Reduction Meter: Seven increment sequential light emitting diode array indicates gain
reduction from 2 to 24 dB.
Meter accuracy:
dB (2 dB to 12 dB gain reduction); f 2 dB (18 dB to 24 dB gain reduction).
Meter speed: Virtually instantaneous. Permits
accurate reading of short term fast release limiting.
Peak limiting indicator: Light emitting diode
indicates when peak limiting is taking place.
Rms limiting indicator: Light emitting diode indicates when rms limiting is taking place.
Structure: Card form with high impact plastic
panel, controls and metering 25.4 wide, 177.8 high,
-

1

139.7 mm deep.

Price: £153.
Manufacturers: Allison Research Inc, 7120 Sunset
Boulevard, Hollywood, California 90046.

Agent:

F. W. O. Bauch Ltd,
Boreham Wood, Herts.
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the limiter with pink noise and analysing the
output with a third octave filter. Very similar
results were obtained, so it can only be concluded that the frequency response of the
limiter goes crazy at very high limiting levels.
Investigation of the distortion introduced by
the complete unit demonstrated that there was
negligible variation in distortion with the output level varied up to + 18 dBm, and also
that loading the output had negligible effect.
There is a rapid increase in distortion above
+18 dBm output, but this is more than adequate for any normal use of the limiter.
Detailed investigation into the distortion at
1 kHz and its relation to limiting produced
the following table.

ALLISON GAIN -BRAIN

continued

unit is used to deliver speech or music.
Audio signal input requirements are very
flexible, being specified as between 20 and

+30 dBm for peak limiting. While the sample
unit substantially agreed with the specification,
it was found that the input impedance (which
is not specified) varied from 3.41 kû at maximum input gain, to 4.74 k52 at minimum input
gain. Not only is this impedance variation
undesirable, but even the maximum input
impedance is inconveniently low for use with
60052 lines and leads to approximately 1 dB
loss when bridged across a 60052 line.
The signal output level into 6O0û could be
raised to +19 dBm before the onset of clipping
and could be varied over a 50 dB range by
means of the output level control which did
not have any effect upon the output impedance
measured as 1.90 at 1.59 kHz.
In addition to the audio output, a further
output is provided for coupling the limiting
level of two limiters for use in stereo. As only
one sample unit was at hand, this facility was
not tried; it is assumed that it may be extended
to two or more channels.

Function
set to rms
0.17%
0.16%

Indicated
limiting

From the above it is to be seen that distortion in the rms limiting function is satisfactorily low, as it is with the smaller degrees of
limiting in the peak limiting function. However, with heavy limiting in the peak limiting
function, the distortion was found to be unstable
between 0.3 per cent and 0.6 per cent total
harmonic content. The photograph (fig. 2)
shows that a large part of the distortion under
these conditions is in the form of pulses coinciding with the peaks of the input waveform.
Spot checks on distortion at other audio
frequencies did not show any excessive distortion and low frequencies were noticeably
clean, even under adverse control settings.
Similarly, intermodulation distortion measured
by the SMPTE method was found to be less
than 0.2 per cent at all rms limiting indications.
However, a peculiar effect was observed
when the input voltage was set so that the
indicator was on the verge of changing from
an indication of 2 dB to an indication of 4 dB.

FIG.

6dB
12

0.15%
0.12%

dB

24 dB

The frequency response of the limiter was
investigated at an output level of 10 dBm into
6000 with the input level adjusted to four
different degrees of limiting (0 dB, 6 dB, 12 dB
and 24 dB). It is to be seen from fig. 1 that the
frequency response is within specification at
the three lower input levels but, at 24 dB limiting, the bass response rises outside specification below 80 Hz. This effect was found to
exist with either peak or rms limiting and to be
little affected by the release time setting.
Because it was thought that sinewave testing
of the frequency response might have accounted for the rise in bass at high limiting levels, the
frequency response was checked by feeding

(

Function
set to peak
0.3%
0.3%
0.3% to 0.6%

Attack and release times
The attack and release times of the various
functions were investigated by applying 10 dB
steps to the input signal and examining the
output by means of a high speed ultra violet
recorder.
Using this technique, the attack time of the
rms section was found to be 50 mS for 90 per
cent reduction in gain, and that of the peak
section was too fast to be observed -the limit
of observation being 50 mS. In neither case was
there any detected overshoot in either direction.
Similar investigation into the release time of
both sections provided identical results which
varied from 50 mS to 3.5s according to the setting of the front panel release time control.
The release characteristic of the rms section,
when set for the longest release time, showed a
0.5 dB overshoot which is of little practical
significance.
While the above figures do not exactly align
with the published specification, it is likely
that the difference in measurement techniques

0 dB

Frequency response distortion and noise

GAIN BRAIN FREQUENCY RESPONSE

kHz total harmonic distortion

1

0.3% to 0.6%

LIMITING)

451

0dB

l0
6dB
35

30

,.-

12dB

25
dB

20

15

10

24dB
5

0

20

50

100

200

Listening to this effect with high frequency
inputs produced a `tweeting' effect. Further
investigation at 10 kHz produced fig. 3 which
shows the input signal together with the total
harmonic content of the output signal under
the conditions mentioned above. From the
photograph it is to be seen that the limiter has
introduced a series of sharp spikes into the
output waveform.
While this defect is dependent upon a constant input signal which is probably unusual in
speech or music, it is not frequency dependent,
and could lead to unpleasant distortion.
The noise output of the limiter was measured
as 81 dB(A) with the output control set for
0 dBm into 60052 or 88.5 dB(A) with the
output control set to minimum, both of which
indicate a satisfactory performance.

500
FREQUENCY IN

1000

2K

5K

100

Hz
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Heco P.6000.

FraserPeaeoek
the professional
Associates
ltd
one.
are the tape and
cassette
copying people
We specialize in small and large

runs, write today for a rate card
Fraser. Peacock Associates Limited

fpa

94 High Street Wimbledon Village London SW19

o1.947 2233

l

sole UK distributors of Infonics

CHIL

We can rightly claim to be one of the leading British Companies
in Tape Recorder Technology.

DAVID KIRK. STUDIO SOUND, JULY 1970:
Wow at 19 cm/s, listening to the replay of al kHz tone at various
points along the reel, was practically inaudible. This either
,Weans the 100S transport is quite exceptional for its price or
simply that I am deaf. I should therefore qualify the comment that
three very much dearer recorders currently in my possession can
all be heard wowing at 38 cm /s.

As used
in leading

F. C. JUDD.

HI -FI SOUND, OCTOBER 1971:
is all British made and that
it provides facilities and performance rarely found on even the
most expensive foreign-made recorders.

German
Recording and

I must also stress the point that it

Broadcasting Studios
SPECIFICATION
Frequency Response: 20- 25.000 Hz.
Power Handling: 60 watts RMS.
Impedance: 8 ohms.
Cross -over Frequency: 250/800 /3,000
Speaker Assembly: One 12" woofer.

Standard models from £146.64.
or 4 channel or á track
speeds 4.75/19cm/s or 9.5/38 cm /s
Spool size 18 cros (27 cms soon)
10k Bridging balanced inputs
Floating low Z output for 6005
2
3

Hz.

One 5" mid -range speaker. One upper mid -range hemispheric dome
radiator. One ultra -high hemispheric dome radiator.

Recommended Retail Price £110.00
Please send me full colour literature and test reports on Heco
Speakers, also name and address of my nearest stockist.

NAME
ADDRESS
S.S.

Dept. SS, Acoustico Enterprises Ltd, 6 -8 Union Street,
Kingston- upon-Thames, Surrey Tel 01-549 3471/3 (3 lines)

Demonstrations of tape recorders or mixers at our show -room
and factory: write or phone:

MAGNETIC TAPES LTD.
Chilton Works, Garden Road, Richmond,
Surrey. Telephone 01 -876 7957

:
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GAIN -BRAIN REVIEW
continued

can account for the relatively small variations.

Metering

The inbuilt display of light emitting diodes
for monitoring the degree of limiting was found
to be very easy to read, even in high levels of
room illumination, and the inbuilt time constant of the system was sufficient to permit
the reading of fast transient overloads which
cause short term limiting.
The accuracy of the display was investigated by applying an overload such that the
appropriate indicator was just illuminated,
both with the function control in the peak
position and rms position.
It will be seen from Table 1 that the indicator system is within its strict specification up
to 18 dB limiting, but does under-read at an
indicated 24 dB limiting.
At this juncture, a word of warning is appropriate about the method of monitoring compressor /limiter outputs when they are to be
recorded on to magnetic tape. As a fundamental

Miniflux Meg

it is obvious that any signal that is subjected
to limiting or compression will have the rela-

tion between peak and rms power disturbed.
Similarly it will have the relation between mid
frequency power and power at high and low
frequencies disturbed such that the power at
the extremes of the audible spectrum will be
increased in relation to mid frequency power.
In these circumstances, monitoring the signal output with a VU meter will lead to extreme
errors in recorded level because the standard
VU meter was designed by means of subjective
tests so that an indication of zero VU corresponded to between 8 dB and IO db below the
peak level of norma! speech or music.

TABLE

1

INDICATED
LIMITING
2 06

ACTUAL LIMITING
Function
Function
Peak
rms
2

dB

406
6dB

3dB

dB
dB
dB
dB

8dB

9

12
18

24

5

11

18
28

dB
dB
dB
dB

1.5

dB

3dB
5.5
8.5
11.5
19

30

dB
dB
dB
dB
dB

It therefore follows that the ppm is a better
instrument for monitoring compressed or
limited outputs, because it indicates a level
that is much nearer the true peak.
However, the problem of tape equalisation
characteristics will still have a very significant
effect upon the distortion in the recorded signal, with the result that the only satisfactory
method of monitoring greatly compressed or
limited signals is off tape. Any attempts to
monitor before tape may lead to totally deceptive results, even if a ppm is used.
Summary

The Allison Research Gain -Brain is a very
versatile device which should find applications
in both the broadcasting and recording industries in view of its very rapid attack time on
peak signals and its versatility in limiting
functions.
Broadly it meets its published specification
but it does have a number of limitations where
extreme degrees of limiting are involved. However, such degrees of limiting are only required
where extreme degrees of distortion are intended, and the added distortion introduced by
the Gain -Brain will probably pass unnoticed.
As with any form of compresssor/limiter,
great caution is essential if the output is to
be recorded on magnetic tape.
Hugh Ford

7

MINIFLUX Electronics Ltd have been
actively interested in tape recording for
many years, and their products are already well
known.
The item actually submitted for review was
a versatile four channel tape replay amplifier.
While it is intended to work with any four
channel head having about 80 mH inductance,
they also submitted one of their four channel
(6.25 mm) type FCN3 heads, rightly surmising
that the reviewer may not yet own such hardware.
The preamplifier was supplied in a neat
diecast box 120 x 95 x 80 mm which carries a
five position switch giving five different playback corrections -hence the description 'versatile' and the title `Universal'. These cover the
standard time constant requirements of
35, 50, 70, 90 and 120 las as well as the 3180 us
bass cut and therefore covers all the tape speeds
(except 76 cm /s), and most of the current
standards.
The Meg 7 is the production version of the
original Meg 3 and the complete assembly uses
four identical printed circuit boards.
The first transistor pair is stabilised with dc
negative feedback, while the third transistor,
acting as an emitter follower, provides switched
selective feedback to produce the desired
equalisation characteristics. The high frequency
boost, not part of any tape standard, is strictly
peculiar to each head and depends on various
`losses' due to gap length, filler, head core
material and even tape surface and playing
tension. However, these losses are now very
STUDIO SOUND, MAY 1972

MANUFACTURERS' SPECIFICATION
Basic module uses five low -noise transistors in a
circuit incorporating full equalisation for DIN and
CCIR 38 cm /s; NAB 38 cm /s, DIN 19h and 19s, NAB
7, DIN 9 and 9 (old), all selected by a single switch.
Input: 80 to 150 mH inductance magnetic head.
Output: 1V rms from 86 pWb /mm total recorded
flux (i -track on 6.25 mm tape). 2.7V rms maximum,
Supply: Normally 12 or 50V dc.
Source impedance: About 200.
Price: £7.50 per channel.

Manufacturer: Miniflux Electronics Ltd.
Lane, London NW7.

8

Hale

similar for a wide variety of heads and much
less than they were a few years ago, so a second
bank of each switch brings in a suitable
tuning capacitor in parallel with the playback
head. In the Meg 7 the values have been chosen
to suit heads with gaps between two and four

microns and inductance between 80 and 150
mH. This similarity of performance is a normal
phenomena.
Different engineers working
independently on a product to do a certain job
nearly always finish up with very similar
designs. They are all bounded by the same
laws of nature, and it generally means they have
all found the best way to do that particular job.
The circuit has been carefully designed to
avoid sending a switching on pulse through the
head winding by arranging that the base bias of
the first transistor is applied via a long time
constant. This avoids the possibility of magnetising the head with consequent damage to
recorded tapes.
The last pair of transistors are fed from a
preset gain control and form a stable, low
distortion, low output impedance pair (Zo=
200). The output voltage obviously depends
on track width, amongst other things, but the
Meg 7 will give well over IV rms from quarter
track, fully modulated tape.
Power requirements are 12V (negative live)
at about 110 mA for all four channels. Though
it will work with 9V (say a PP9 battery) and
still give well over 1V output before clipping,
distortion is rather higher.
Other versions using 50 volts, either polarity
(48V is a continental standard) and less current,
are also available. Input and output sockets
are miniature coaxial type.
Workmanship and components appear to be
beyond reproach, and the pc boards are the
fibreglass type, noted for mechanical stability.
continued over
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MINIFLUX MEG

in turn to the level recorder for each frequency.
As the test tape was to DIN 38 specification, it
had no 3180 µs bass boost, so the output
appears to fall below 125 Hz and the corrected

7

continued

All resistors are five per cent tolerance for the
amplifier proper and two per cent for the time
constant feedback networks.
The preamplifier response was obtained by
injecting a very small constant voltage into the
head circuit by feeding a constant current
through a non -inductive 252 resistor placed in
the 'earthy' head lead. The curves produced
show the design to be essentially correct. The
five turnover frequencies 4.55, 3.18, 2.27, 1.77
and 1.33 kHz come about 1 -2 dB before the
lowest dip in each curve. Theoretically they
should be 3 dB above the lowest part of the
time constant curve. In the complete playback
circuit, however, the head loss top boost starts
coming in before the basic curve has levelled
bass
out. It can be seen that the 3180
attenuation is permanently in circuit. The lower
bass also shows a slight falloff. This is deliberate as no one is likely to record anything as low
as 20 Hz (and the Meg 7 is only 2 dB down at
30 Hz). It is foolish to design flat too far down
as unnecessary 'If' noise will get through.
While infrasonic signals will not be 'heard' by
decent loudspeakers, they may cause momentary amplifier overloading and will lead to a
slight but audible roughening of all sounds.
After carefully demagnetising the FCN3
head, the machine was loaded with the test
tape. Azimuth is best adjusted first by reading
a maximum signal (10 kHz) and then to greater
accuracy by comparing the phase of different
tracks on a double beam oscilloscope. This
also automatically tests the test tape for
freedom from stretch and warping. It is always
a relief to see a nice steady pair of sinewaves on
the screen, as reliable test tapes cost around
£15.

This test also checks the head geometry of a
multitrack head (assuming the amplifiers are
identical). The azimuth, when set using any
pair of tracks, should still appear correct on all
other combinations of pairs of tracks. In this
case no combination of tracks ever showed
more than a few degrees difference, so it
speaks very well for both head geometry and
component tolerance in the preamplifier.
This done, the frequency response section of
the tape was run and the four channels switched

(FIG.

values have been sketched in by hand. The
slight rise at 125 Hz (and most probably the
dips at 250 Hz and 40 Hz) are normal 'wavelength wobbles' common to all tape heads.
These depend on the total width of the magnetic
parts of the head, the head profile, the degree of
wrap -round and sometimes the shape of the
magnetic screen round the head as well These
wobbles are very small and no more than on
any good professional head.
The similarity between the four channels is
very good and, being consistent throughout the
frequency range, could obviously be corrected
by slight adjustment of the preset gain controls.
These were not accessible without taking the
preamplifier module out of its screening box.
While perfectly satisfactory for high quality
domestic use, the amplifier is so good as to be
really in the professional class, so it would be
worth while to consider a modified layout so
as to make these four presets more readily
accessible.
Looking again at the frequency response,
the wiggles in between the blocks of tone are
voice announcements, and the wiggles at the
high frequency end are minor (inaudible)
dropouts and only show up because a high
writing speed was used.
The output from the 1 kHz reference level
section of the DIN 38 test tape was 0.7V,
fractionally under 0 dBm.
Noise on all channels, heads still connected
of course, was -64 dB unweighted and is very
good indeed, especially when one remembers
that each channel is only quarter track. The
noise character was 'respectable', i.e. no
visible 1/f noise could be seen on the oscilloscope
trace. It was more or less white noise that had
been passed through an integrating filter
('brown noise'?).
Amplifier distortion was measured by feeding in a signal, as in the first set of measurements, and adjusting its level to give an output
of 1.0V across a 60052 load. Distortion measured was around 0.1 per cent at all frequencies
and several determinations spread over several
days gave very similar results. The measured
line voltage was 12.2V.
Examination of the distortion products waveform of both system and source showed that
!

Highest

Lowest

Measured

Measured

30 Hz 0.12 per cent
100 Hz 0.1
1 kHz 0.14
10 kHz 0.07

0.1

Source
Distortion

per cent

0.07
0.12
0.05

0.045 per cent
0.045
0.045
0.05

there was no accidental cancellation of source
distortion by the preamplifier distortion, so the
true distortion values are if anything very
slightly less than the quoted figures. With a
supply of only 10.0V distortion was increased
about four times for the same level of output
signal.
Lastly, the whole quadraphonic system was
set up and a borrowed Vanguard tape played
through four identical high grade speakers. (It
is a fantastic experience and I must hear
more!) This is a necessary test as steady state
signals do not always show up all the faults in
an amplifier design. While not all of this early
quadraphonic was top quality, the parts that
were good showed there were no hidden faults
in the design.
The Meg 7 is thus a first class design, really
in the professional class, and the only criticisms
one could make are from a professional
standpoint. These would be accessibility of the
four channel gain presets and a means to
switch the 3180 µs correction in and out.
Ralph West
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Classified Advertisements
Advertisements for this section must be pre -paid. The rate is 6p per word, minimum 60p. Box Nos. 20p
extra. Semi-display £3.00 per inch. Copy and remittance for advertisements in June 1972 issue
must reach these offices by 14th April 1972 addressed to: The Advertisement Manager, Studio
Sound, Link House, Dingwall Avenue, Croydon CR9 2TA.
NOTE: Advertisement copy must be clearly printed in block capitals or typewritten.
Replies to Box Nos. should be addressed to the Advertisement Manager, Studio Sound, Link House, Dingwall
Avenue, Croydon CR9 2TA, and the Box No. quoted on the outside of the envelope. The district after Box
No. indicates its locality.

SITUATIONS VACANT
Audio Developments

have an interesting

opportunity for someone wishing to join a
team producing professional audio equipment
and who is able to supervise assembly and
undertake commissioning of complex systems.
Contact: Peter Levesley or David Rivett at
Hall Lane, Walsall Wood, Staffs.

Young enthusiastic service engineer to build up
serviceinstallation facility in rapidly expanding
company engaged in manufacture and distribution
f audio visual equipment.
Evidence of academic and practical experience
required, but more important, initiative, energy and
i ntaginatton.
Vehicle provided -must be prepared for UK and
Foreign travel. Salary by arrangement.
BOX 630.

Junior tape copying engineer required for major
London recording studio. Tel 01 -229 2345.

NEVE

require

An Electronic Design Engineer
to work on advanced circuits for professional audio systems, of which previous
experience is essential. A thorough background in the design of linear systems is
necessary, and a familiarity with analogue/
digital data processing techniques desirable.
A good ear and an appreciation of music
would be an advantage. The successful
applicant must be able to act on his own
iniative. Good salary -negotiable at interview.
"The Sound of Neve

is

world -wide"

Apply to: Personnel Manager,

Neve Electronic Laboratories Ltd.,
Melbourn, Royston, Herts.

FOR SALE -TRADE

BBA 2AF. Tel. 59595/6.
Tame those dB's
Plug in professional
quality FET compressor module £15.50. For
the `slick operator'
`Voice over' module
£15.50. S.A.E. details. Cathedral Sound SS,
"Fourways ", Morris Lane, Halsall, Lanes.
L39 8SX.
Copyright Free Sound Effects Discs. 7" E.P.s

...
...

and

12"

L.P's. Catalogue from Rapid Record-

ing Services, 21 Bishops Close, London, E.17.
Complete 805 Outfit including case. Normal
price £250. Special offer £180. Sennheiser
MD112 Microphone, new and boxed. Normal
price £44, special offer £32.
AKG D109
Microphone, special offer £9. AKG D19C
Microphone, special offer £12. J. J. Francis
(Wood Green) Ltd., 123 Alexandra Road,
Hornsey, London, N.8. Tel. 01 -888 1662.
EMI JA Recorders. Can now be powered by
AA-Penlight cells, with a Dry Battery Unit.
Details: K. J. Grinsell Productions, 180 Burbury Street, Lozells, Birmingham B19 ITR.
Tel. 021 -523 7472.

Professional tape only 45p. 1200ft. Agfa on
hubs, no joins (p. & p. one box 25p, each
additional box 10p). We handle 99% of all
s/h professional recording equipment. Send for
list. Jackson Studios, Rickmansworth, Herts.

UNIMIXER

4S

Mixing unit for professionals in studio and on
location. (I stereo pair and 2 pan controlled mies.)
Any input imp. 25 -600 ohms. S/n ratio greater
than 55 dB with an input signal of 180 15V at
200 ohms or 70 1.5v at 30 ohms. Individual test certificate. Price £52, Power Pack £8.75. Recent reviews
from leading hi -fi magazines available on request from:
18

SOUNDEX LTD
Blenheim Road, London, W4.

Tel. 01 -995 1661

STUDIO FACILITIES
Audio Engineer, 25, requires additional work
in Kent area, sub -contract basis, recording
work, design and construction, installation and
maintenance of equipment. M. Keeler (T.V.
Masts). Thanet 25868.

Danish Radio and T.V. engineer requires an
appointment in the U.K., to start July /August
1972. Contact: Bent T. Jensen, Tondervej
225a, 6200 Aabenraa, Denmark.
STUDIO SOUND, MAY 1972

County Recording Service. Demodiscs, mono
and stereo pressings. 7" vinyl discs pressed on
our own plant. Delivery approx. 14-21 days.
S.A.E. for leaflet and price list. Tel. Bracknell
4935. London Road, Binfield, Berks.
Sole Agency can be offered to an Established
Company for the services of a well equipped
Liverpool Recording Company. Some of the
finest facilities outside London include: modern
8- track, double track, stereo /mono 8 channel
mixer with stereo and 8 -track and 2 -track
modes. Investment partnership could be considered. Enquiries: c/o Managing Director,
Wilmington Agency, 60 Bold Street, Liverpool
Ll 4EA.
Graham Clark Records. Tape to disc pressings. 124A Station Road, Addlestone, Weybridge, Surrey. Tel. Weybridge 43367.

Lancashire. Tandberg, Ferrograph Tape
Recorders, etc. Plus over 10,000 high fidelity
systems. After -sales service. Holdings, Photo Audio Centre, 39 -41 Mincing Lane, Blackburn

Tel. Royston 60776

SITUATIONS WANTED

STUDIO FACILITIES(contd.)

J & B Recordings. Tape to disc -latest high
level disc cutting, all speeds. Mastering pressings, studio, mobile. 14 Willows Avenue,
Morden, Surrey. MlTcham 9952.
Fanfare Records. Tape - disc pressings,

demo's, masters, any quantity. Studio /mobile.
Neumann disc cutter. S.A.E. brochure. 1
Broomfield Close, Rydes Hill, Guildford.
Telephone 0483 61684.
Renfrewshire Sound Services. Your wedding
or function recorded for posterity High quality
results (Dolby 'B' available). RSS, 28 Woodlands Road, Glasgow G46 7SY.
!

ROGER SQUIRE
DJ

STUDIOS

Our specialist studio is available for recording DJ programmes, audition tapes, sound
commercials, and jingles. Can we help you?
OI -722 8111

FOR SALE -PRIVATE
Uher 4200 Stereo Tape recorder with carrying case, £95. Also AKG D19C mie., £10.
Mint condition, little used. Shaftesbury 2750.
Philips 4307 4TK recorder in excellent condition. Regularly maintained, as new £30
o.n.o. Phone 041 -638 6197 (Glasgow).

TAPE EXCHANGE
What makes Tapetalkers tick? Send 8p for
sample magazine from Worldwide Tapetalk,
Britain's largest Tape -X- change, 35 The Gardens, Harrow.

WANTED
Lee Electronics. The Tape Recorder and
Hi -Fi Specialists wish to purchase good quality
Tape and Hi -Fi equipment for cash. 400
Edgware Road, W.2. Phone PAD 5521.
Highest possible cash prices for Revox, Ferro graph, Brenell, Vortexion, Tandberg, Akai,
B. & O., Sanyo, Sony, Uher. 9.30 -5.00. Tel.
01 -242 7401.
Complete Recording Studios purchased for
cash. Also all types of Professional Recorders
and associated equipment. J. J. Francis (Wood

Green) Ltd., 123 Alexandra Road, Hornsey,
London, N.8. Tel. 01 -888 1662.

MISCELLANEOUS
Ladders. 241ft. £9.80, carr. 80p. Leaflet.
Callers welcome (Dept. SOS), Home Sales,
Baldwin Road, Stourport, Worcs. Phone 02993 2574 5222. Order c.o.d. Ansafone installed 5222.

Synthesiser modules for voltage -controlled
synthesiser construction. Send S.A.E. or 15p
for full musical catalogue. D.E.W. Ltd., 254
Ringwood Road, Ferndown, Dorset.
Tape and Cassette Recorder Repairs by
Specialists. The Tape Recorder Centre, 82
High Holborn, London, W.C.1.
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MISCELLANEOUS

INDEX TO ADVERTISERS

(Contd.

SOWTER TRANSFORMERS

for all purposes in
SOUND RECORDING AND REPRODUCING EQUIPMENT

Transformer Manufacturers and Designers

7
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Acoustico Enterprises
A.E.G. Telefunken Ltd...
Alice (Stancoil) Ltd.

We are suppliers to many well -known companies,
studios and broadcasting authorities and were established in 1941. Early deliveries. Competitive prices.
Large or small quantities. Let us quote.
E. A. SOWTER LTD.

Dedham Place, Fore Street, Ipswich IP4 LIP
Telephone 0473 52794

Repairs. Our modern service departmen
equipped with the latest test equipment includ
ing a wow and flutter meter and multiplex
stereo signal generator is able to repair hi -fi
and tape recording equipment to manufacturer's standards. Telesconic Ltd., 92 Tottenham Court Road, London, W.I. Tel. 01 -636

4
4

7
Allotrope Ltd. ..
28
Apollo Electronics
Association of Professional Recording
.. 24, 44
..
Studios
24
.
Audio Advertising
26
Ltd.
Audio Developments
.

8177.

Audionics..

58

Professional -offers freelance tape recording,
editing and dubbing services. Initial inquiries
to Box No. 628 (London).

Avcom

..

48

AV Distributors (London) Lt d.

..
Bauch, F.W.O., Ltd.
..
Beyer Dynamic Ltd.
Calder Recordings Ltd.

Can we tape you?
We seek to acquire a Company with
educational and other data which could
be tape recorded and marketed.
We are a leading European manufacturer of cassettes and cartridges
who wish to extend our interests into
a wider field.
Write to Box No. 627 (London)
c/o Advertisement Manager, Studio
Sound, Link House, Dingwall Avenue,
Croydon CR9 2TA.

NEW -SUITABLE

FOR

RECORDING TAPES

EPS

Francis, J. J. (Wood Green) Ltd.
Francis of Streatham ..
Fraser -Peacock Associates Ltd.
Future Film Developments Ltd.

44
46

ALL MACHINES

& CASSETTES

POLYESTER and PVC

EXTRAS -NO CHARGE -FITTED LEADERS EX 3"
FREE ROLL OF LEADER WITH ALL TAPE ORDERS
24 HOUR DESPATCH SERVICE

St'rd Play

Long Play

3"

150'

10p

4"
5"

300'
600'

210'
420'

7"

1200'

24p
550' 30p
20p
900' 40p 1200' 56p
30p
37p 1200' 49p 1800' 78p
44p 1800' 64p 2400' 95p
3" and 4" APPROX LENGTHS

5r

900'

59

17

ALL TOP QUALITY 100% TESTED
AND BRITISH MANUFACTURERS
GENEROUS QUANTITY DISCOUNTS

IIp

48

42

BY SUPERIOR AMERICAN

BASE -TENSILISED

Double Play
320' 20p

Empty Spools
4p

9p
10p

8

32

6, 54
7

Macinnes Labs Ltd.
Magnetic Tapes.
Minnesota Mining & Mfg. Co. Ltd.

24
50
15

28
10
6

44
54

.

Neve & Co. Ltd., R.
Penny & Giles Ltd.
Philips Electronic
Revox
Richardson Electronics Ltd., J.

30, 31
13
6

18, 19

Rola Celestion Ltd.
Rycote ..
..
Shibaden ..
Sound Techniques
Spendor Audio Ltd.
Starman Tapes ..
TB. Technical Ltd.
Turner, Ernest
Walker, N.
Wilmex Ltd.

9

46
5

48
28
38

26
48
58

36
58
17

High speed, high

quality cassette and
reel to reel duplicating
AUDIONICS
160 Ewell Rd Surbiton
Surrey Te1:01.390 0291

lip

12p

CASSETTES MANUFACTURED by EMI MASTERTAPE
ALL IN PLASTIC LIBRARY CASES
10p
34p 3 for EI
C60 EMI PLAYRITE
P/P
50p 3 for CI 45
C90 MASTERTAPE
on all orders
65p 3 for E1 90
CI20 MASTERTAPE
If any goods are found at fault in any way money refunded in full.

SPECIAL OFFER -EMI AFONIC LOW NOISE REEL TAPES
and PRE -RECORDED CASSETTES AT LESS THAN HALF PRICE

STUDIO INSTALLATIONS
T. B. Technical, Audio Systems Consultants, can provide engineers for planning, installation, and maintenance of all professional audio equipment.
Also

Audio Test Equipment Hire

CALLERS WELCOME

WALKERS
16

17, 36

Chadacre Electronics Ltd.
Electrocraft Instruments Ltd.
..
EMS Ltd...

EST. 12 YEARS

BRAND

60

8

..

Cave, F.

..
..

Grampian Reproducers Ltd. ..
..
Grundig ..
Gulton Europe Ltd.
Hampstead Hi -Fi
KJ Leisuresound
Leevers -Rich Equipment Ltd.. .
Lennard Developments Ltd. ..

WOODTHORPE ROAD, ASHFORD, MIDDLESEX

T. B. TECHNICAL LTD.
90 Wardour Street, WI V 3LE
01

ASHFORD 52136
Published by the Proprietors, Link House Publications Ltd.,

10-12

-437 1892 /3

South Crescent, Store Street, London, W.C.1 and Printed by Arthurs Press Limited, Woodchester
Stroud, Glos. GL5 5PB.
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REMARKABLE iil SCOUNTS!

CAVE'S SUPER
POST BUDGET
New Adjusted Prices!

DEMONSTRATIONS rooms

SEND FOR LATEST LISTS
BEFORE YOU BUY NYTHING anYW
CONVENIENCE

RICHMOND STORE
y
Surrey.
5 Bridge St., Richmond,
Tel. 01-948 1441/3
NEARBY
EASY PARKING
I

G

TONSTORE

Surrey.
27, Eden St., Kingston.
Tel. 01 -546 7845
IOOyds BIG MUNICIPAL
CAR PARK

Old

DEP OSIT
CREDIT TERMS
PAYBONDS CREDIT.
BARCLAY
CARD &
DINERS
CARDS.

Tel

.

í-35606

PARKING IN STREETS
and NCP

ROMFORD STORE
Romlord.
84 -86, South St.,
Tel. Romford 20218/9
R
MUNICIPAL
LARGE

PARKBEHINDSTORE

UGO...

AI(AÌ

plifier,
Bargains-

d Alpha F200
d Alpha FA300
d Alpha FA400

£23.50
£31.50
E35.50
E47.25
E27.95
E16.95

c

d
d
d

PHILIPS

FANTASTIC

ÁNÑEL

HIFI

200 &300

Ask for details and prices
of this superb range of
AM /FM Receivers.

TO THE
SUPERIOR
150 & 250 having
UNITS
EXTRA HF

Rogers R /book 2 C
Rogers R /book 2 Ch
Rogers R /bourne C
Rogers R /bourne Ch
Rota 2200
Rota 1500
Rotel RA210A

E44.5
£40.6
£55.6
E51.6

Rotel RA310

£35.
£55.5

RA610
Sansui Amplifiers
Paces on application
SAVASNG!
dS inclair 2000 Mkt
LOOK
E
AREC
dS inclair 3000
£20.50
.E30.16
dSugden A21
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E26-90
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SPV`.

125p
145p
5-LP
110p
5% "LP 135p
7 "LP
190p
5'DP
145p
5 %"OP 215p
7 "SP

ROTEL amplifiers. tuners 8
tuner amplifiers are building a
big name for top value and
quality in Hi Fi today. Many
have features normally found
only on very expensive models
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f24.95

£25.95
E32.95
£55.25
£19.95
£44.9

Tandberg
PRICES!

cut off levels for each. Tape
monitor switch, 6 inputs and
host of other features and lac
dities in this highly attractive
unit Suggested price (124 50
3

£79.50 "aa

113p
142p
111p
5%"LP 140p
7'LP
190p

WEST END
STORE S MIN

MAIL

TOTTENHAM CT.RD.
& PICCADILLY CIR.

5, BRIDGE ST.
RICHMOND SY.

from LEICESTER SQS.
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C60

C90

C120

44p
509
44p
44p

64p
70p
64p
64p

94p
100p
94p
94p

TANDBERG6000X Packing & Carriage

Superior AM /FM Receiver of
outstanding quality in design
and performance. Fullest con
trot facilities etc. Ask for full
Petal's

Cassettes 3p each, over 6 Free
Reels 10p each, over 3 Free.

Ar

strong

Ensure early delivery
ORDER FROM US!
NEC

Send for

CASH

REC. E75 96

521..159.00 £44.25
523...f54.22 £41.95

CASH (58.95

524...£42.17

12p d
50p g....125p
b.... 25p e
75p h....175p
40p 1....100p a... 250p
c

E32.95

525..192.77 £72.50
526.1105.72 £82.50

CARRIAGE CHARGES
a

All prices are subject to alter
ation without notice. E.60.E.

F CAVE
RICHMOND
WEST END
KINGSTON
ROMFORD

250p
203p
250p
310p

CASSETTES
BASF
AG FA
EMI
SCOTCH

TV

special list

142p
204p

AGFA
5%"LP 150p
7"DP 210p
8%"LP 273p 5%"DP 210p
10W"LP 411p
7'DP 265p
3"DP
63p 8%"DP 350p
4"OP
96p 5%"TP 265p
5"DP
156p
7"TP 375p
5%"DP 206
10h"TP 435
EMI LOW NOISE HI FI
90p 7 "SP
5%"SP
1-10p
5 % "LP 120p
7 "LP
150p
5 % "DP 135p
7 "DP
190p

Teleton1F550

CAVE'S

5"DP
5 % "DP
7 "DP
5"TP
5 % "TP
7 "TP

300p

7"SP

COMPARE OUR

& Colour

268p

10 "LP 365p
10'5 "LP 452p

514"SP

RMS of smooth
pure sound from this super
quality. high performing unit
Separate bass and treble con
trots for each channel with

World famous
Hi
Fi &Audio
£24.95
£17.95 equipment

8Y. "LP

5"LP

100 Watts

CASE

"DP

124p

5%"LP 143p
T' LP
204p

DVNARANGE
5"SP
84p

OFFICIAL STOCKISTS

1

LEAK

BASF
5 "LP

5'." SP

VALUE!

AKAI

ere:

tables, to compare both budget and higher priced more
sophisticated systems.
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Alpha Dolby 1385
Amstrad 1C2000
Amstrad 8000 Mk 2
ARD 2000 Wood
f39.95
ORIGINAL SOUND
ARD 2000 Metal
f33 00
d
33/303 Sugg- Price 106 00 d Cambridge P50
At Special
£89.95
Prices
P100.
Cambridge
PRICE
d
OUR
E16.50
TO PERSONAL SHOPPERS d Duette SA 616
d Duette SA400
£26.50
f32.95
d Duette SA500
e Grundig SV85
£112.50
d Leak Delta 30
E49.95
Akai's one Micron gap head
d Leak Delta 70
£62.95
is responsible for an amazing
d Leak Stereo 70 Wood.. (59.25
advance in tape recording quad Lux S077T
£54.00
lity. Its the difference bet
f Lux 501220
£79.50
ween ordinary quality and the
d Metrosound ST2OE
£27.95
highest possible quality perfd Metrosound ST60
E52.50
ection.
d F /graph F307 Mk.2.C E47.95
F307
Mk.2.ChE45.95
dF /graph
Excellent frequency response
N ivico Amplifiers
Prices on application.
even at lose tape speed.
dPeaksound 840A
E38.95
Clear high pitched sound can
dPeaksound 870A
£47.50
be regenerated as a frequency
Pioneer
SA500
d
E39.90
tone and recorded smoothly FULL SURROUND
dP ioneer SA600
E67.00
with a minimum of distortion SOUND
ioneer SA700
SOME MODELS NOW WITH from stereo or four channel dP
ioneer SA800
87.35
FERRITE CRYSTAL HEADS discs and AM /FM radio in this
Pioneer SA900...
/107.05
elegant console model com- eP ioneer SA1000.
(110.05
plete with four loudspeakers.
dP ioneer SR202 Rverb f37
Quad 303/33
189.9
Revox Amplifiers
Prices on application
FOR THE CLOSEST
APPROACH TO THE

i

Tuner amplifiers with Turn-

ROTE

EASY IOW

LOCATED FOR YOUR
AND EASY SWESPENND STORE

ARE
OU R STORES

In our demonstration
you can listen to over 40 different Speakers, and a wide
range of Amplifiers, Tuners

HIGH

FIDELITY

5 BRIDGE ST. SY.
01.948 1441/3
21 OLD COMPTON ST. W.1.01.4379369
01.546 7845
27 EDEN ST. SY.
84 -86 SOUTH ST. ESSEX ROMFORD 20218/9

The new Stellavox SP7 is one of the most
versatile and all- embracing systems for
magnetic recording. Weighing less than 81b
the machine is of a revolutionary design
supported by a system of unique
accessories. This Swiss -made precision
tool is used throughout the world by the
leading sound recordists and scientists, a
record of technical excellence stretching
back to 20 years, with service to match.
1.

Recorder

Weighing less than 81b, measuring
3 x 8; x 102in, tape speeds 3f to 30 ips,
or fully variable, 20 Hz to 20 kHz (f) 2 dB
at 71 ips, wow and flutter ( ±) 0.12% DIN
weighted. automatic record mode, starting
time 0.1 seconds, rechargeable Ni -Cads
or AA size dry cells, built -in condenser
mike powering, built -in monitor speaker.
Available with optional quartz crystal pilot
tone generator and pilot amplifier.
2. Interchangeable heads
The sound head assembly is easily
interchangeable. As the heads are

Quality and Reliability
for the
Professional Sound

Recordist
changed the machine becomes mono or
stereo. Heads can be supplied for any
operating mode, e.g.:
Mono
or full track. Mono -full track
with neo- pilot. Stereo -4 or } track.
Stereo-4 track with synchrotone pilot or
cue track. Stereo -0.75 mm guard band
with flutter filter. Special heads to order.
3. The heart of the Stellavox SP7 is its
unique and versatile servo motor, strobe
lines on the motor are coupled to photo
electric sensing elements which are
integrated with the motor. All amplifiers
are plug -in, pre -set encapsulations for
easy servicing.

-}
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Reel Attachment
This accessory allows for the use of 10f"
NAB or 12" plastic reels; this is particularly
useful for studio work at high recording
speeds. The attachment can be fitted
in a matter of seconds.
4.

5.

Mixer

The Stellavox AMI Mixer is the same size
as the recorder and weighs 71b. The
AMI has five channels with symmetrical
inputs 0.1 mV to 200 mV/200 ohms for
condenser or dynamic microphones, line
input up to 8V /10K ohms, bass cut,
presence lift, bass and treble controls and
pan pots. Stereo outputs 1.55V/200 ohms
optional 4.4V/600 ohms balance.

A.V. Distributors
(London) Ltd
26 Park Rd., Baker

Street
London, NW1 4SH
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