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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

1

FC100

MUSICASTER

SR015

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

RE20

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.

GulLo

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

equipment hire services in this issue, we deliberately
overlook the fact that almost the entire sound recording industry offers
such a service. Virtually every commercial studio offers itself and its
equipment for hire by the hour. Many of the companies in our survey
provide back-up equipment to studios which in effect is rehired.
Preparing the survey, we looked into the little matter of prices and found
a decidedly complex situation. Two companies may offer similar equipment at widely differing prices. But investigate the concealed charges -for
delivery, installation, collection, and in particular for insurance -and the
basic prices become less meaningful. Further, certain companies demand
a very substantial deposit to discourage irresponsible customers. This is
understandable since more than its fair share of shady operators inhabit
the fringes of the recording industry.
One factor which may discourage hiring is the imminent prospect of
value -added tax on studio equipment. After 1972, the tax /no -tax
distinction between domestic and industrial audio equipment seems
almost certain to disappear. While many studios will be able to recover
at least part of this tax, there seems a strong case for re-equipping this
year rather than next -provided the option is open. The effect of vat on
the vtr market will be watched with particular interest. Helical scan
systems have hitherto been restricted to educational and industrial
consumers, despite a noticeable reluctance to consume. One lecturer
suggested to us that the educational use of videotape had been retarded
by the unfavourable comparison students made between school productions and the previous night's broadcast television.
In the absence of that prohibitive 30 per cent purchase tax, domestic
videotape has become a practical proposition. The last remaining obstacle
was contrived by vtr manufacturers themselves when they decided there
was room in the world for two helical videocassette standards.
A closing irrelevance. Have you checked your telephonist lately? We
contacted one London recording emporium, when preparing the hire
survey, and asked whether they supplied audio equipment for use off the
premises. `Audio equipment ?' replied a girl. We haven't any audio
equipment. This is a studio.'
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All STUDIO SOUND correspondence should

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 communications
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 potential authors
on matters of style. Payment is negotiated on acceptance.
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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
including postage.
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BEYER DYNAMIC
Dynamic Headphones

(11M
E

DT 900

*1-S

DT 100 V

Dynamic Stereo
Headset

)

[MM.
IIIIIIIIIIIII

Lightweight, gaily coloured and very comfortable to wear.

And

-of

course -high fidelity.
Specifications:

mW: 114 dB
Frequency Response: 30-18000 Hz. Output Level at 400 Hz and
over 2.l0'IJbar. Rated impedance: 600 $L per cartridge. Required voltage: appr.
400 mV /cartridge. Maximum Load: 200 mW or I I V /cartridge. Connection cables:
900.4---connector LS 7, 900.7 =jack plug, 900.10 =5 pin DIN connector.
1

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 I mW: 110 dD
Peak Power Load:
over 2. 10- 'µbar. Rated Input: appr. 600 mV per cartridge.
Impedance: 2 x 400 S.
I W or 20 V per cartridge.

BEYER DYNAMIC (GB) LTD.
1

Clair Road, Haywards Heath, Sussex

Telephone Haywards Heath

51003

SAIT
er>itonica

SAIT SOUND MIXERS
ALLOTROPE LIMITED

5B.Thame Industrial Estate,Thame Oxon. Sales OfficeTel.01 -229 4965

4

THE ONLY CURRENT PRODUCTION MODEL OF AN
ALL BRITISH MADE FULLY PROFESSIONAL
24 TRACK TAPE RECORDER, UTILISING 2" TAPE
Designed by British Technicians to compete favourably with any
other machine anywhere in the world.
Q.

W io are "AMITY"

A.

A division of the "AMITY SHROEDER GROUP ". A totally
owned British concern incorporating the Orange Group
and many other fine concerns in many countries.

Q.

Dces

it follow then that

spares and service

will

be

quick

and regular?
A.

Certainly.

Q.

How can we be sure this relatively new machine will not
let us down?

A.

A prototype machine has been working virtually non -stop
for the past 8 months in Orange Studios with excellent
results. The production model, which can be seen working
at the A.P.R.S. exhibition in June gives even more favourable

Q.

We have heard that this new machine has some excellent
features and that the price is extremely competitive?

A.

Yes.

results and

is

completely professional in every way.

Next month in this issue we shall enlarge on some of
the unique features that make this machine worth waiting
to see before considering any other purchase of a similar
type.

Q.

Will delivery

A.

Yes.

Q.

We heard that you can build a 32 track machine on 2" tape
with surprisingly good results.

A.

Yes. Also 16 track on I" tape, or if you prefer 16 tracks on
T' tape. Eight tracks on I" or }" tape. It is very simple to
change to your requirements.

be quick?

Thank you.

APRS

STAND
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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
FraserPeacock Associates Limited

fpa

94 High Street Wimbledon Village London SW19

01-9472233

sole UK distributors of Infonics

WOW and FLUTTER METERS

As used
in leading
German
Recording and

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.

Illustrated is the ME30I, a mains -operated silicon
transistorized active Wave Analyser with constant
"percentage" bandwidth, particularly suitable for
narrow (width) band noise and vibration investiga-330 c,'s range. Fuller details on
tions in the
application.

Hz.

I

One 5" mid -range speaker. One upper mid -range hemispheric dome
radiator. One ultra -high hemispheric dome radiator.
Recommended Retail Price £110.00
11I

MIN

Please send nie 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- 549347113 (3 lines)
6

LENNARD DEVELOPMENTS LTD.
LOCKFIELD AVE., BRIMSDOWN, ENFIELD,
Tel. 01 -804 8425
M I D D X.

audîx

SOUND SYSTEMS AND ELECTRONICS

RP,PHIC E

imams-7

MODEL 901
The eleven frequency audio equaliser illustrated is
representative of the expanding range of limiters,
distribution amplifiers, monitor amplifiers, disc
reproducers, etc. available from Audix for recording and
broadcast studio applications.
The equaliser provides ±12dó of control over an audio
bandwidth of either 37- 11,500Hz, 45- 14,000Hz, or
55- 17,000Hz on eleven logarithmically spaced frequency
centres. Selection of the required bandwidth is via a
control which allows the basic curve centre frequencies
to be shifted up or down the audio bandwidth by 0.3 of an
octave.
A choice of rack mounting or free standing (teak cased)
units suitable for 110-120/220 -250 volts, 50 /60Hz operation
are available.

audix
STUDIO SOUND, JUNE

1972

MANUFACTURERS OF
SOUND SYSTEMS AND
ELECTRONICS

AUDIX BB LIMITED
STANSTED ESSEX
TELEPHONE: STANSTED 3132/3437 (STD 027 -971)
7

A SIX WAY MINIATURE
STEREO MIXER OFFERING
ON EACH CHANNEL
Continuously variable input
sensitivity
Treble, mid and bass
equalisation
Foldback Monitor output
Echo send
Stereo panning
Slider fader

TWIN OUTPUTS,
EACH WITH

available ex -stock at £10000

ALLEN & HEATH LTD

PEMBROKE HOUSE CAMPSBOURNE ROAD
HORNSEY LONDON N 8 te1:01 -340 3291

"

Echo return equalisation
Vu metering
Slider fader

MIXERS CAN BE LINKED
TO INCREASE
AVAILABLE CHANNELS

PACK UP YOUR TROUBLES IN OUR NEW KIT BAG

"

GRADACRE
ELECTRONICS
LIMITED
AUDIO DIVISION

43

CHADACRE AVENUE

CLAYHALL

ILFORD

ESSEX

TELEPHONE NUMBER

01

550 7119

Chadacre Electronics Limited are pleased to announce that the following modules may now be purchased in KIT FORM *:
BUILT & TESTED

MODULE

...
4300 Phase Simulator ...
...
4310 Microphone Amp
...
4311 Equaliser ...
4312 Stereo. Output Amp
4315 Stereo. VU Driver Amp
4316 Mixing Amp
...
6301 I.C. Ring Modulator
4317 Stereo. Headphone Amp
4318 Stereo. Buffer /Bridging Amp

20% Discount on

quantities of

IO

or more mixed units

...
...

I

E

9.00

5-50
7-00
5-50
5-50
5-50
3.75
7.50

I

00

9.00
9.00
9.00
7.00

..
..
..

-

15.00

4.25
4.00

...
...
P

& P:

KIT

E

Allow

25

pence /module. Free on all orders of E20 or

more
*Kits are complete with all Capacitors, Resistors, Inductors, Transistors, Printed Circuit Board and Illustrated Data Sheet.
If you require further information on any of our Audio products, e.g. Quad, Pan -Pot, Compressor, etc, send only 25p for our fully illustrated
catalogue.
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TPA SERIES-'D
integrated circuit
power amplifiers

Over the past few years we have become
one of the foremost manufacturers of
professional power amplifiers.
We are now taking THE LEAD IN EUROPE
as the first company to use the most advanced power stage and driver stage integrated circuits.

For

TPA 50 -D Spe c.
Power Output 100 watts rms into 4ohms
65 watts rms intol5ohms
Freq Response ±OldB 20Hz to20KHz into
15ohms. -1 dB at 150 KHz
Less than 0.04 %atall levels
up to 50 watts rms into 15
distortion
ohms
Input sensitivity OdBm to 1OOmV
-1OOdB
Noise
2 p seconds
Rise time
Total harmonic

full technical information contact

H H ELECTRONIC
STUDIO SOUND, JUNE
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ROAD
CAMBRIDGE
MILTON
CAMBS

CAMBRIDGE
9

Take a QUAD 50E
installation)
Amplifier good start
for any

plug it into your monitor system and it bridges 600Q
lines to drive your speakers.
Take that same amplifier and, without changing it in any
way, plug it into another installation to deliver 50 watts
into 100 volt line ' from a 0.5 volt unbalanced source.
This versatility and its attendant easing of stocking and
maintenance problems is one reason why large organisations use the Quad 5OE.
`or indeed any other impedance from

Other advantages appropriate to users of all
saes include:
Excellent power and frequency response -1 of
Low distortion (0.1% at kHz at all power levels).
Low background (better than 83 dB referred to
full output).
Pre -set level control adjustable from front panel.
Unconditionally stable with any load.
Proof against misuse including open or short
circuited output.
Small size (41'' x 6. x 121")(120 rnm x 159 mm x 324 mm)
Low price (E47 0.0 each nett for off to the
professional user).
(

1

5 to

250 ohms.

QUAD
for the closest
approach to
the original sound

'

1

Send for details to Dept SSI

10

ACOUSTICAL MANUFACTURING CO. LTD., Huntingdon, Hunts. Tel: (0480)52561
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Adrian Hope parle avec le compositeur
Ron Geesin
31

KUDELSKI REVISITS.

John Shuttleworth rend visite aux fabricants suisses des magnétophones miniatures Nagra et discute les problèmes
soulevés au cours des récents essais du
Nagra 4S.
33

RAPPORT SUR LA CONVENTION DE MUNICH
DE L'AES

41

37

ETUDE: SERVICES DE LOCATION D'EQUIPMENT

Anthony Eden précède l'étude par une
discussion sur l'économie de la location
d'équipement acoustique. Les avantages
de la location sont évidents dans le cas de
petites enterprises à capital limité, mais
même le plus grand studio peut se rendre
compte qu'il vaut mieux louer, au lieu
d'acheter, un équipement d'essai de très
grande qualité.
41

MICROPHONES ELECTRET

John Fisher examine les progrès recemment développés dans la fabrication de
microphones électrostatiques chargés
définitivement et de blocs d'essai fait par
Sony et Eagle. Ce qu'il découvre n'est
pas tout à fait rassurant.
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KUDELSKI REVISITATA

4S.
33

RELAZIONE SULLA RIUNIONE AES A MUNICH
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SPEZIALARTIKEL
FLEISCH UND BLUT ELEKTRONIK

Adrian Hope unterhält sich mit dem
Komponisten Ron Geesin.
ZWEITER BESUCH BEI KUDELSKI

John Shuttleworth besucht den Schweizer
Hersteller des Nagra Miniaturtonband gerätes und diskutiert mit ihm über die
Probleme, die in seinem letzten Test über
die Nagra 4S auftauchten.
33

BERICHT ÜBER DIE MÜNCHNER AES TAGUNG

John Dwyer berichtet über die zweite
Tagung der Audio Engineering Society,
mitteleuropäischer Bezirk.
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RAPPORTO: SERVIZI DI NOLEGGIO ATTREZZATURA
Anthony Eden apre il rapporto con una

EXAMEN: SERVICIOS DE ALQUILER DE EQUIPO

Anthony Eden precede el examen con una
discusión sobre la economiá en alquilar
equipo auditivo. Para las firmas pequeñas
con poco capital, las ventajas son obvias,
pero mismo el más grande estudio puede
encontrar que vale la pena alquilar, más
bien que comprar, equipo de ensayo de
muy alta calidad.

composi-

John Shuttleworth visita i fabbricanti
svizzera dei registratori in miniatura
Nagra e discute con loro i problemi sorti
durante il suo recente collaudo del Nagra

TECHNIQUES D'ENREGISTREMENT EN STUDIO

INFORME SOBRE LA CONVENCION DE AES EN
MUNICH

John Dwyer informa sobre la segunda
convención de la Sección Europa de la
Audio Engineering Society.
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Adrian Hope a colloquio con
tore Ron Geesin.

KUDELSKI VISITADO DE NUEVO

John Shuttleworth hace una visita a los
fabricantes suizos de registradores de
cinta magnetofónica miniaturas y discute
los problemas que se presentaron durante
su reciente ensayo del Nagra 4S.

Von Keith Wicks
25

ELECTRÓNICOS DE CARNE Y HUESO

Adrian Hope habla al compositor Ron
Geesin
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GRIEFE
PATENTE
TAGEBUCH

41

MICRÓFONOS ELECTRET

John Fisher estudia el reciente progreso en
la producción de micrófonos electrostáticos e unidades de ensayo permanentenmente cargados y hechos por Sony y
Eagle. Lo que descubre no es del todo
favorable.

John Dwyer riferisce in merito alla
seconda rixunione della Sezione Europea
Centrale dell' Audio Engineering Society.

31
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Di Angus McKenzie
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ELEKTRET MIKROFONE

John Fisher untersucht den neuesten
Fortschritt in der Herstellung von ständig
geladenen elektrostatischen Mikrofonen
und testet solche von Sony und Eagle.
Seine Ergebnisse sind nicht sonderlich
zufriedenstellend.

John Dwyer fait le compte -rendu de la
seconde convention de la Section d'Europe
Centrale de l'Audio Engineering Society.

prova fabbricati dalla Sony e dalla Eagle.
Le conclusioni di John Fisher non sono
del tutti favorevoli.

RUNDSCHAU: GERATE -LEIHDIENSTE

Anthony Eden stellt der Rundschau eine
Diskussion über die Wirtschaftlichkeit des
Mietens von Tongeräten voraus. Die
Vorteile, die das Mieten von geräten
kleineren Unternehmen mit beschränktem
Kapital zu beiten hat, sind offensichtlich,
aber sogar das grösste Studio könnte es
rentabler finden knostspielige Testgeräte
zu mieten anstatt zu kaufen.

ELECTRONIQUES DE CHAIR ET DE SANG

discussione sulla economicità di noleggiare
attrezzatura audio. I vantaggi che il
noleggio offre sono lampanti, specie per
le piccole ditte con fondi limitati anche
gli studio più grandi, però, possono a
volte trovare più conveniente noleggiare
attrezzatura di prova ad alta resa, invece
che provvedere all' acquisto della stressa.

45

MICROFONI ELECTRET

21

John Fisher prende in esame il recente
progresso nella produzione di microfoni
elettrostatici a carica continua ed unità di
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News

JBL seminar in London
and specialists in the audio
world attended morning and afternoon seminars at the Inn on the Park Hotel, Park Lane,
London on March 18. Organised by J. B.
Lansing Inc, they were held in conjunction
with the UK distributors, Feldon Audio Ltd.
The sessions fell broadly into the categories
'high fidelity' (domestic) and `professional' and
were primarily held to acquaint the European
distributors with the latest JBL philosophies
on current and future trends in addition to
discussing JBL products.
Larry Phillips (JBL sales manager, USA)
was the speaker at both of the sessions, the
first of which included an analysis of influences
on the state of the audio market. Following a
film which showed the manufacture of JBL
drive units and enclosures, the importance of
studying the audio market and buyers was
emphasised by the fact that 80 per cent of US
'high fidelity' audio sales were to people in the
18 to 25 group, although the income is only
five per cent of the US total. The influence of
opinion in this age group was therefore very
great, particularly regarding musical taste (only
three per cent of the USA market is for
`classical' music) and audio system format,
which is now predominantly packaged as
against the previous popularity of the integrated
console.
With the trend towards music of the close
microphone variety, it was essential that
singers' words and other subtleties were heard
very clearly on replay and this aspect was a
contributory factor regarding loudspeaker
design. A demonstration was given of the type
of `assembly' used with multi -mic recording,
with separation of the live instruments in
booths and their rebalance, blend and integration by electronic processing, this being heard
via two JBL Century L100, three -driver speaker
systems.
Regarding speaker requirements for multichannel sound, and with four channels in
particular, Mr Phillips suggested that the rear
channel speakers could be of relatively low
performance and acoustic output. In Europe
this viewpoint has been largely abandoned,
since rear speaker coloration can be obtrusive.
For recordings made in very reverberant surroundings without very close microphone
techniques, the rear channel levels may be
comparable with those needed at the front.
However, a detailed description of JBL views
on audio will be distributed shortly in a new
publication.
Incidentally, JBL are now designing a four
channel amplifier suitable for use with their
speakers.
In the afternoon, a session on industrial
DISTRIBUTORS, PRESS
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matters was held, in which the three principal
applications were covered. Concerning the
purposes of auditoria, in which satisfactory
sound should be the first requirement, Mr
Phillips said that often only 0.1 per cent of the
expenditure devoted to the building was availFor
able for pa and sound reinforcement.
example, the new Sydney Opera House had
cost around $100,000,000, whereas the JBL
sound equipment installed totalled $100,000.
The number of firms well established in the
field of efficient public address was very limited,
the USA market being mostly handled by JBL
and Altec. In the UK similar positions are held
by Tannoy and Vitavox.
Some discussion of drive unit design was
then given, including the concentric phase
correctors used in JBL horn throats, these
having to be machined to very close tolerances.
Acoustic lens theory was outlined and its
application to the hf section of line source
units (sometimes called `sound column')
explained. The efficiency of horn loaded and
directional units was emphasised by the JBL
model 2356, which gives 100 dB /W at 9m on
axis. JBL horns are treated with a damping
material having the name Lanzaplas.
The aluminium domed diaphragms used in
JBL speakers are manufactured by a process
using compressed air which allows their
formation from flat sheets without the local
stresses usually experienced with ordinary
pressings.
Special features of JBL drive units include
coils wound by hand with rectangular wire
(giving 24 per cent more metal in a given cross section), central magnet and low reluctance
outer path, resulting in extremely low external
leakage, and narrow air gaps, the pole surfaces
being plated with 1.5 mm silver. This minimises
coil inductance and gives 6 dB better drive at
10 kHz. Alnico magnets are employed, the
largest being equivalent in useful flux to 37 kg
of ceramic. Close tolerance crossover network
components are used to maintain uniformity
in production.

BBC order more EMI cameras
A REPEAT ORDER worth more than £50,000 has
been placed with EMI by the BBC. This is for
five 2001 four -tube colour broadcast cameras
which will join ten similar cameras currently
being delivered. The orders form part of a
re-equipping programme to give regional BBC
studios full colour broadcasting facilities. The
Corporation now have some 120 2001 cameras,
representing 80 per cent of the colour cameras
used for studio and outside productions.

Ampex mobiles for CSSR
recording units have been delivered
to Czechoslovakian Television by Ampex. The
blue and grey vehicles were custom -built by
Dell Coachbuilders of Southampton and each
contain a VR -2000B colour vtr plus test and
monitoring equipment. The mobiles were
dispatched five months after being ordered.
Dimensions are 6.9 x 3.2 x 2.4m. A further
two units have been ordered by CSSR.
TWO MOBILE

Pyral form UK subsidiary
Pyral SA, France, has
been formed with offices at Airport House,
Purley Way, Croydon, Surrey CRO OXZ (Tel.
01 -681 2833). The premises include warehouse
facilities for a complete range of studio audio
tapes up to 50 mm wide. Pyral also produce
25 and 12.5 mm helical videotapes and a range
of direct recording and process acetate discs
up to 355 mm diameter. Managing director of
Pyral (UK) Ltd is T. W. L. Perkins.
A BRITISH SUBSIDIARY Of

AES lecture on information conveyance
DR D. M. LEAKEY, remembered (together with
Hugh Brittain) for some fundamental investigations into binaural hearing processes in the late
'50s, and currently technical director of GECAEI Telecommunications Ltd, dealt with
techniques of signal transmission at the AES
lecture on March 14 at Imperial College. It
was entitled `Alternatives to frequency and
time in audio system design and analysis', and
covered the subject in an unconventional way.
The lecture commenced by emphasising that
sinewave analysis did not bring to light the
mechanisms of speech communication or even
continued 14
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STUDIO QUALITY MIXER FOR FIELD USE
TYPE TM61 MIXER

This studio quality mixer is available fitted with
an internal I2V battery and with a wooden
carrying case, giving you an easily portable mixer
of true studio quality for use in general field work.

All silicon six -way mixer.
12 dBm output on mains or I2v battery.
Adjustable for 30s2mic, 200í2mic or 600!1 lines.
Sensitivity -85 dBm to 20 dBm.
VU meter (PPM available).

Muting switch on each channel.
Bass and treble cut on each channel.
Master gain control.
XLR type input connectors.
Send

now for complete details.

CTH ELECTRONICS
Industrial Estate, Somersham Road, St Ives, Huntingdonshire, PEI7

4LS

Telephone: St Ives 64388 (0480 64388)

COMMUNICATION ACCESSORIES &
EQUIPMENT LIMITED
77

--

JACK PLUGS
JACK STRIPS
JACK SOCKETS
PATCH PANELS
LAMPS & LAMP

AKEMAN STREET, TRING, HERTS, U.K.
G.P.O. Type components on short delivery

201, 310, 316, 309, 404
310, 320, 510, 520, 810

-

300, 500, 800, B3 and B6 mountings

& RACKS

made to specifications

SWITCHBOARD No. 2 LAMP CAPS 10 way PO
HOLDER No. 12
CORDS, PATCHING & SWITCHBOARD
made to specifications
TERMINAL BLOCKS DISTRIBUTION
20 way up to 250 way
LOW PASS FILTERS
type 4B and PANELS, TELEGRAPH 71 (15 x 4B)
UNISELECTORS

STRIPS

--

- -

17

20 way PO 19 BALLAST PO No.

I I

various types and manufactures both PO and miniature
LINE TRANSFORMERS /RETARDATION COILS
type 48A, 48H, 49H, I49H, 3/16, 3/216, 3/48A, 3/43A, 48J, etc
FUSE & PROJECTOR MOUNTINGS
8064 A'B 4028, HI5B, H40 and individual I/2
COILS
39A, 40A and 40E, etc
PO TYPE KEYS
1000 and PLUNGER TYPES 228, 279, etc

-

-

-

-

Telephone: Tring 3476/8 STD: 0442 -82
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NEWS
continued

stereo perception, both of which are utilised to
extract information under conditions described
by the term `cocktail party effect'. The communication process effectively reduced to an
involvement of separable (or `orthogonal')
carriers, multiplexed in some suitable manner,
and which showed several advantages over
more familiar types of modulation, whether
amplitude, frequency or phase. The benefits
obtained included a smooth degradation of
channel performance with increase of overall
loading, adaption to instantaneous loading,
gradual overload characteristics and improved
fault and interference immunity and /or
distribution.
To illustrate how these advantages arose,
Dr Leakey first dealt with the cross -correlation
characteristics of various types of signal waveform, going on to the use of `matched' filters,
both in the frequency and time domains as
well as those showing selectivity to pulse coded
waveforms. The properties of a selection of
orthogonal functions were then described in
straightforward terms, starting with pulses and
progressing via Rademacher, Harr and Walsh
functions to pseudo- random sequences, both
digital and analogue. One interesting offshoot
of this was the 'discovery' that telephone
engineers in the late 19th century employed line
crossings at support posts to minimise mutual
crosstalk in precisely the manner demanded by
the Walsh functions, first described in 1926
Consideration of the pseudo-random sequences gave indications of how intelligibility was
maintained despite conversation mixing. It
involved pseudo- random `carriers', whose
modulations were selected by complex brain
processing, including memory and matched
detection.
During the discussion it was confirmed that,
with any type of transmission or recording
system, the effective sampling rate must be at
least twice the highest frequency of appreciable
signal energy. On the possibility of extracting
discrete source signals from a stereo pair, Dr
Leakey thought this should be possible in due
course, based on an understanding of the
human hearing system which exhibits a `time
constant' of around 1 ms.
!

may be adjusted up to 3s. Indication linearity
is ±1 dB, stability 0.06 dB per C, input
impedance 10 kit, and load impedance 2 kû
The module without meter
maximum.
measures 25 (plus 20 mm leads) x 30 x 17 mm
and costs £22. Other NTP items available from
Feldon include a stereo ppm module, the
177 -300, at £378. Agent: Feldon Audio Ltd,
126 Great Portland Street, London WIN 5PH.

Stolen Uher

1200

1200 battery tape recorder, serial
number 01101, was stolen recently from
German Television (ZDF), 50 Charles Street,
A

UHER

London WI. Any reader asked to service or
buy this machine is requested to contact either
the police or the German Television office
(Tel. 01 -499 1818).

BBC ordered to increase music royalties
THE BBC have been ordered to pay two per cent
of their income from television licences and
government grants to the Performing Right
The Performing Right Tribunal,
Society.
meeting in London on March 27, took the
decision by a three to one majority after the
BBC had resisted the society's claim for
£3,000,000. In the financial year 1970/1, the
society were paid £1,784,000 by the BBC. The
1971/2 payment will be £2,350,000, increasing
to £2,550,000 in 1972 /3. After that, the two
per cent rate will take full effect.

RCA develop miniature tv camera
television camera weighing
some 2 kg has been announced by RCA. The
unit is being developed for space research
though suggested applications include domestic
Future
vtr and commercial surveillance.
models could be as small as a wristwatch.
AN EXPERIMENTAL

Logarithmic amplifier
FELDON AUDIO are now importing a logarithmic
amplifier module manufactured by NTP,
Denmark. The M -900 operates from a 24V
dc supply, consuming 20 mA, and is designed
to work with a Müller & Weigert D48PL 0 to
1 mA meter (160 mS rise time). Fallback rate
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BKSTS forum on objective and
subjective acoustics

CYRIL Crowhurst as chairman, the
BKSTS held a forum on March 29 under the
title `Acoustics and Quality Judgement', the
speakers being acoustic consultants C. C.
Buckle and K. Shearer and BBC engineer
R. S. C. Gundry.
Mr Buckle started with a general history of
acoustic conditions for sound recording and
particularly dealt with those used for film sound
tracks. These were often highly damped at
middle and high frequencies but surprisingly
lively at If. This sort of characteristic can give
rise to an `oppressive' effect due to residual
rumble arising from outside noise, a phenomeWITH

non not experienced in truly quiet environments.
Mr Buckle then examined the traditional
ways of measuring acoustic conditions in
rooms and auditoria, such as the determination
of reverberation time at fixed frequencies and
also the steady state acoustic response. He
showed that for some sound aspects, such as
intelligibility of speech, the delay and magnitude of the reflected sound contributions
arriving at the listener after the direct signal
were of prime importance. Dealing with pulse
testing, he said that this was not always
relevant, since some auditoria or room modes
may take several seconds to build up to the
steady state condition. Pistol shots usually had
maximum energy during the first millisecond
and the measured reverberation characteristic
could be quite different from that found using
longer pulses, the `delay distortion' degrading
He also pointed out that
sound quality.
variations of loudspeaker polar responses with
frequency could affect speech reproduction
adversely under reverberant conditions.
Mr Gundry next spoke about problems of
obtaining the required acoustic conditions in
monitoring rooms. The average furnished
sitting room has a reverberation time of about
400 ms and BBC listening cubicles were around
350 ms, rising to between 400 and 450 ms at If,
which was considered desirable. The ideal
room size was quoted as about 6.1 x 4.9 x 3.4m
high to stagger if modes as evenly as possible.
In contrast with the presence of much absorb tion at ear height in the home, most studios at
this level housed reflective equipment. For
stereo reproduction, some damping near the
loudspeakers was said to be preferred, but the
glass window of control rooms rendered this
impossible except at the sides. Dealing with
subjective compensations, Mr Gundry said that
experienced operators could largely ignore
listening room reverberation, flutter echoes and
resonances, and so detect faults in the reproduced programme material. He maintained
that realistic stereo was not obtainable with
omni - directional loudspeakers and his preference was for concentric drive units with about
±45° polar distribution.
The last speaker, Mr K. Shearer (of Royal
Albert Hall `flying saucers' fame), confirmed
the optimum reverberation time figure of 400
ms for recording studio listening rooms but
thought it should not vary appreciably with
He dealt with the problems
frequency.
encountered in measuring room isolation from
outside noise, the effect of sound absorbents
within and their distribution. For instance,
absorbent material used in patches can give
an apparent absorption coefficient of up to
The
two due to edge diffraction effects.
employment of concrete floors and ceilings can
reduce If absorption but this is often offset by
On
flimsy construction of the remainder!
studio monitoring rooms, he preferred, if
possible, asymmetric surfaces and randomisation of absorption material. A small point
sometimes forgotten by designers was that
monitoring rooms often housed a number of
people, with their consequent lowering effect
on the reverberation time. He emphasised the
value of initial listening tests and simple
measurements to determine broad conditions,
before taking elaborate measurements, and that
even despite the latter being very favourable, it
was the user's ear that gave the final judgement.

The Quietest Revox

One of the most compelling
purposes the last major stumbling
reasons for buying a Revox is the
block to quality, noise -free
sounds it doesn't make.
recording has finally been
No spurious pops or clicks. No
eliminated.
wavering, fluttering tones. No
Listening to tapes on the new
distracting hum. And best of all,
Revox /Dolby B is a revelatory
virtually noise -free electronics.
experience. Tape hiss is virtually
Take our new A77 Mk III for
non -existent. The music seems to
example. We manufacture it to
emerge from a background of
such close tolerances and with
velvety silence. And at 3 -3/4 i.p.s.
such exacting attention to detail,
the absence of extraneous noise is
that it is generally regarded as one
truly startling.
of the quietest tape recorders ever
But no mere description of the
made.
The Revox /Dolby B
Revox /Dolby B can
Unfortunately, no
adequately convey
matter how quiet our
the experience
electronics are, there
awaiting you the
is still the inherent
first time you listen
problem of tape hiss.
to a tape made on
And that's where
this remarkable
our new Revox A77/
machine.
Dolby B recorder
Your nearest Revox
comes in.
dealer will be
By now, the
delighted to audition
virtues of the Dolby
the Quietest Revox
Noise Reduction system are too
for you. Once you've heard it,
well known to require any
you'll understand why we say...
elaboration on our part.
Revox delivers what all the rest
Suffice it to say, for all practical
only promise.
Revox at Lamb House, Church Street, Chiswick, London W4 2PB
Revox Corporation in USA; 155 Michael Drive, Syosset, N.Y
Revox Sales and Service in Canada; Montreal P.O
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and 3637 Cahuenga Blvd. West, Hollywood, California 90068
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[Leiters

Virtual earth mixers
Dear Sir, In his letter published in the March
issue of STUDIO SOUND, J. E. Marshall makes
the same point about Peter Levesley's virtual
earth mixer design as I did in my letter of
January 3. I also agree with the points he
makes regarding the BBC microphone amplifier but I should point out that silicon transistors can give noise figures of less than 1 dB
kf2 source resistance, provided the
with a
right type is chosen (e.g. Motorola 2N4401 or
2N4403). Flicker noise is a function of the
source impedance, so it does not follow that a
transistor with 200 ;LA collector current and a
source impedance of 1 kû produces more
excess noise than one running at 10 (IA with a
50 kit source.
In his reply, Peter Levesley merely reiterates
the proof that a virtual earth is created by
shunt feedback, a fact which nobody is disputing. The point Mr Marshall is making is
that the source impedance for noise figure
considerations is not that of the virtual earth.
If Mr Levesley is unconvinced, he should refer
to papers such as `The Design of Low -noise
Audio- Frequency Amplifiers' by E. A. Faulkner
(Radio & Electronic Engineer, Vol. 36 No. 1,
pp 17 to 30). The consequence of the source
1

impedance and also the effective input resistance being inversely proportional to the
number of channels is not that mixer noise
decreases with increasing number of channels,
since the virtual earth amplifier is current
sensing and Johnson noise current is inversely
proportional to the square root of the resistance. Hence mixer noise is proportional to
1/n. So who's up a gum tree?
Yours faithfully, Hugh Walker, 91 Atheling
Grove, South Queensferry, West Lothian,
Scotland.

Noise and impedance
Dear Sir, I was very interested to see the letters
in the March issue concerning transistor noise
versos input impedance.
Several weeks ago I wrote to Mr Levesley
because I was confused by the conflicting
design optima I had come across. Mr Levesley's
courteous reply convinced me to build some
mie amps using the virtual earth technique and
I found them rather quieter than the high
impedance ones (Mullard) I had been using
and I began to wonder why.
The first argument is that silicon transistors
produced less noise at 20 IIA than at 200.
Now, according to data published by Miniflux
Electronics, the noise power output of several
small signal transistors (e.g. BC109, BC114,
16

BC150) drops by around 3 dB at 100 Hz but
the current gain drops by nearly 6 dB so have
we gained much?
Secondly, it is said that the optimum Z in
is around 50 kf2 and again the Miniflux curves
seem to support this view but a silicon transistor
working at a normal Ic of say 0.5 mA has a Z in
of about 10 -25 kt2 and, if you drive it from
a comparable impedance, you worsen the
signal-to -noise ratios by 6 dB or so immediately. Therefore you have to reduce the collector
current by a factor of ten to increase the input
impedance to around 100 kû2 when signal loss
will be insignificant. It seems a case of the
Zanzibar Fallacy rearing its ugly head.
Finally Miniflux show that optimum head
inductance is between 70 and 200 mH and
noise is rather worse at 1 H, especially with an
`A' weighting.
Yours faithfully, D. H. Macready, 34 Trevor
Crescent, St. James, Northampton NN5 5PF.

The ARP 2500
Dear Sir, I regrettably feel it necessary to
comment on your field trial of the ARP 2500
Fynthesiser in the May edition of STUDIO
It is immediately obvious to anyone
who owns, has used, or has been present at
one of our lecture demonstrations, that the
reviewer has not only completely failed to
grasp the significance and practical importance
to the musician of many of its functions, but
has in addition totally ignored features peculiar
to the ARP 2500, possibly due to ignorance of
their purpose or application.
The review begins by stating that there is no
resemblance between the design of the ARP
2600 reviewed in the January 1972 edition and
the APP 2500. Except for difference in their
size, physical appearance and patching arrangements, the synthesisers are identical in their
basic electronics, which provide the high
standard of operational reliability for which
these synthesisers are known. The presentation
of the 2500 and 2600 is, as stated, different.
One has been designed for the studio or more
serious musician /composer; the other for more
general use, particularly in the fields of education and live performance. The presentation
of the 2600 is such that it enables sounds to be
produced and noted with a minimum of effort
necessity for educational or live performance work. The 2500 has unlimited flexibility
which provides the more adventurous musician
or studio with a system that can be arranged or
re- arranged to any format of operation desired.
There are three basic methods for providing
interconnections between the components of a
SOUND.

-a

synthesiser. These are patch cords, pin matrix
and switch matrix. After careful consideration
and investigation, the switch matrix was
selected for use on the ARP 2500. The patch
cord and pin matrix methods were eliminated
for many reasons, which include obscuration
of panels, poor contact, loss, damage, earth
loops, reliability of contact and the ingress of
dirt. The reasons for the reviewer's mathematical comparisons between switch and pin
matrix are puzzling. Does he wish to connect
outputs to outputs simultaneously with inputs
to inputs and, say, up to 89 components in
series? Although it is possible to make a
greater number of simultaneous connections
with a pin matrix, the number of feasible
connections during operation is similar for
both systems. Operators of the many ARP
systems in use have highly praised the patching
system and we have no recollection of complaints relating to parallax confusion as
suggested. The system is of a technically high
standard and provided the equipment is used
in the manner intended, problems such as
cross -talk between matrix bus-bars are of no
consequence.
Keyboards for ARP systems are available in
many variations. The keyboard fitted to the
test system consisted of a two octave single
voice left -hand section and a three octave two
voice right-hand section. The two voice keyboard enables any two notes to be played
simultaneously, providing the musician with a
keyboard of great flexibility. The reviewer has
failed to appreciate the reasons for the three
primary outputs of the keyboard. By separating the gate and trigger functions, it is not
necessary (as on systems not using this
principle) to release all keys to determine an
operational cycle before operating the next key.
This is obviously of tremendous importance to
the keyboard musician and applies to all ARP
keyboards whether single or two voiced.
The ARP vc voice 1045 was understandably
skipped over in the review, due to its malfunction at that time. (Our apologies.) It
contains a standard voltage controlled oscillator, voltage controller filter and voltage controlled amplifier complete with two envelope
generators in one modular unit. These components are those most commonly used in the
formation of a basic sound. As they are
internally connected it is only necessary to
connect the keyboard and output via the switch
matrix to create a large variety of musical
sounds. In this way eight connections on the
switch matrix are saved as well as the setting
up time.
It is general practice in ARP 2500 modules
to package together and internally connect
functions which, in normal usage, would be
continued 18

ALICE

IS

A BIG GIRL NOW

We started to build Mixers in 1968 -small
units specially built for customers and individually designed to specification. At first it
was a part -time business -just a group of
enthusiastic young men putting together
equipment. By diligence, hard work and
taking notice of the ever growing requirements for medium price mixers, the enthusiastic amateurs evolved from garden shed
engineers to an efficient business machine.
An early stage in the evolution was the
realisation that to build Mixers efficiently
and to high standards, then a certain amount
of standardisation in basic design is necessary. We spent considerable time developing
a small range of original amplifier designs and
immediately found that we had a particularly

efficient microphone amplifier with consistently excellent noise performance. Hence
"ALICE makes quiet Mixers" -our first
advertisement heading.
this time, our mixers were technically
good and adequately reliable and. because of
low manufacturing costs, excellent value for
money. But the little Company was becoming
successful, success breeds orders, and we
were not equipped to build more than one
mixer at a time. It was time for serious self analysis. We decided that the answer was to
take time out to design an entirely new mixer
that was adaptable to different specifications
and yet quick and efficient to build. The
result of the development was the SM2
series with a complete complement of
By

tooling. special printed circuit cards and
production techniques. During this period
we were also experimenting with modular
techniques, building limited runs of channel
amplifiers, mixer and line amplifiers. limiters
and compressors. Production started to
move, we took on more staff, moved
premises and produced a product which is
still the most efficient and reliable mixer of
its type.

sole represents new thinking in every detail.
Modular, multi -track with in -built recorder.

it is a complete recording machine new from
microphone input to record head and monitor amplifier. Further details of these desks
will be covered in editorials and later
advertisements.

Developed in co- operation with Freehurst
Ltd. of Wardour Street, WI, the ALICE/
TRACKPLAN desk is the result of a design
study into the probable requirements of
future recording studios, engineers, musicians and producers.
And so, the Company grows. Already we
have equipped a large number of West End
theatres with 'quiet mixers' that never go

wrong. including Her Majesty's Theatre, the
Adelphi Theatre, the New Theatre, the
National Theatre Touring Company, and
latest, a 30 channel outfit at the Theatre

Royal. Drury Lane. Our modules are in use
at ORTF in France and at Pinewood Studios
here. Equipment is installed from Reykjavik
to Johannesburg. Westinghouse Broadcasting Corporation equalise with Alice and
the heart of the telephone link -up system at
Reuters, London, is an ALICE mixer. Jethro
Tull feeds 17 microphones and effects tracks
to Crown /JBL stacks via a 20 channel SM2
in Stereo, and 'Music for Pleasure' record all
their classical material on an ALICE desk.

-

For the future, we are instituting a programme of research into new fields
electronic routing systems, audio delay lines,
low -loss signal mixing, high speed amalogne
to digital converters, and other projects.

Meanwhile, we continue to produce SM2
mixers in ever increasing numbers and variants, and send our modules all over the
world.

We look back fondly to our beginnings in
the garden shed
seems so long ago.

-it

Why ALICE?
The introduction of standard tooling and
electronics left the development staff free
for other projects and soon a flood of ideas
was aroused. We decided to fully develop S
modular units -an equaliser, a limiter, a
noise reduction system, a compressor and a
power supply module. These are now in
production.

She was the little girl who followed the
white rabbit, met the caterpillar, the Hatter,
and held the baby that turned into a pig.
My choice of the name was part whimsical.
part in admiration for the shy, stuttering
mathematician whose mind conjured those
incredible pictures.

And so to the present. Shortly to be
delivered and installed is the first in a new
line of sound mixing consoles. Bred from
experience, study and hard work, this con-

The idea of the little girl seems a far cry
from the real world of commerce, but
doesn't the world of electronics get curiouser
and curiouser?
Ted Fletcher

Alice (Stancoil Ltd)

15

Sheet Street, Windsor, Berks.

Tel: Windsor 61308
Alice Trackplan
Modular Channel
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LETTERS
continued

connected by external means anyway. Naturally
all individual components of `package groups'
such as the vc voice may be used separately
and as with all other ARP 2500 modules input
attenuators are available for each component.
The ARP 1047 vc filter /resonator is an
extremely complex filter providing all the
functions possible from one package. The
resonant circuits are capable of attaining very
high Q values (maximum 512). This facility
can be utilised to produce oscillations and even
percussive sounds derived from a single short
pulse. To aid the practical use of this effect,
the panel area to the top right -hand corner is
devoted to `keyboard percussion'. This enables
maximum use to be made of the trigger pulse
from the keyboard. Because of the high Q
values obtainable, care has to be exercised
during the use of this module. If during operation the Q control is advanced too much, the
filter will veer towards self oscillation as one
would expect, which will, under normal
circumstances, cause an overload condition to
result. A red light indicator is fitted to warn
the operator of this condition, which is quickly
rectified by a slight adjustment of the selfcontained input level attenuator.
In addition to the facilities of the 1046 quad
envelope generator described in the review, two
of the envelope generators are fitted with delay
controls, which enable the commencement of
the envelope function to be delayed with
respect to the command signal. This facility
can, for instance, be particularly useful in
synthesising double and triple string instruments.
The two slow random noise outputs of the
1016 noise generator are provided, for instance,
to enable the musician to deviate from the
normal `mechanical' sound of synthesisers. By
injecting a small amount of slow random low
frequency noise into the control function of
oscillators, a more `human' texture is given to
the sound. When a conventional instrument,
such as a trumpet or cello, is played, the
fundamental frequency is not absolutely stable,
but varies slightly about the frequency of note
pitched for. The insertion of slow random
noise enables this human characteristic to be
synthesised.
In conclusion I would refer to the point
made about value for money. The system
made available for the review was one compiled
to demonstrate all aspects of music synthesisers
and was not necessarily intended to be the ideal
package for any particular individual requirement. A prospective purchaser must decide for
himself if he will be content with a portable
ARP 2600, or start a 2500 system equipped
only with those units which he understands or
needs, to which he can add piece by piece as
To
his expertise or application demands.
combine smaller systems, as suggested, could
indeed be effective, but not only is one then
confronted with a rather awkward total system
to operate, but an expense proportional only
to amount of equipment and not to amount of
required or necessary equipment.
Above are some of the points I feel should
have been mentioned in a serious review of the
18

ARP 2500 synthesiser. Maybe the reviewer
was suffering from a severe attack of `synthesiseritus' at the time. I know what it's like
l've suffered myself.
Yours faithfully, John Bauch, F. W. O. Bauch
Ltd, 49 Theobald Street, Boreham Wood.

-

Herts.

David Kirk comments:
Not having been supplied with circuits of either
the ARP 2600 or 2500, I was in no position to
know that `the synthesisers are identical in their
basic electronics' beyond the functional similarity
of certain modules.
While I concur that there are many reasons
for eliminating patch cords in synthesisers, I
dispute the implication that pin matrices suffer
more than switch matrices from obscuration of
panels, poor contact, loss, damage, reliability of
contact or the ingress of dirt. Even the largest
pin matrix I have tried (602) was perfectly
logical, though a left- handed operator might
obscure the labelling if he really tried. As for
poor contact, very occasionally a pin may break
and become intermittent but this is hardly a
criticism of the system since a pin may be
repaired or replaced more easily and cheaply
than a noisy fader or a faulty switch.
Regarding loss, at least one of the detachable
coloured switch caps was missing from the 2500
-equally likely to suffer from light -fingered
visitors. Dirt ingress might conceivably be a
problem; i suggest using a separate ash tray.
The main advantage of pin matrices is that they
offer a simple, inexpensive, compact and rapidly
programmed method of obtaining maximum
flexibility from a given number of outputs and
inputs. Perhaps Tonus are admitting partial
defeat in choosing to prewire `commonly used'
facilities in the shape of the 1045 module.
I am aware that random noise may be used in
vc synthesisers to reduce the `mechanical' quality
of these instruments in so far as human performers contribute unconscious variations in pitch,
tonal complexity, loudness and tempo. This
point was not mentioned since it applies more to
vc techniques in general than ARP units in

particular.
`Synthesiseritus' is indeed an occupational

hazard for anyone using electronic musical
instruments. I hope my continuing enthusiasm
for vc techniques is proof enough that I was not
suffering from musical indigestion when writing
my report.

at middle and low frequencies ma) be obtained
by operating at a lower current, a further
increase in the inductance seen by the transistor
then being necessary. However, if the first
stage of the amplifier uses several transistors
connected in parallel, it behaves as if each
transistor `sees' a higher inductance than the
actual head inductance. It is not nowadays
expensive to use several transistors, and the
Vbe consistency of modern transistors is such
that it is not necessary to bias each one separately. It would be reasonable to feed a 100 mH
head into ten BC214LC transistors passing a
total of 100 µA. This will give the same signalto -noise ratio as a 1 H head feeding a single
but the output (curtransistor passing 10
rent) will be 10 dB higher so the second stage
will contribute less noise.
In practice though, ease of manufacture and
the possibility of using longer cables with low
impedance heads will probably weigh more
heavily than mere arguments about noise!
Adrian Hope's article on the videotape to
film process described an effect whereby the
television line structure becomes visible in fastmoving sequences. This would indicate that
the videotape is being made with the normal
broadcast scanning system using interlace,
which scans all the odd numbered lines in the
picture before the even ones. Effectively, the
odd numbered lines are exposed a fiftieth of a
second before adjacent even numbered ones.
Since the distinction between odd and even
lines is lost in the transfer to film, it is not
appropriate to use such a system for producing
videotapes destined for this process. A simple
non -interlace system (in which the lines are
scanned sequentially from top to bottom)
should produce better results.
Yours faithfully, Peter G. Craven, 100 Abingdon Road, Oxford OX1 4PX.

Microphone balance
Dear Sir, For a book that I am writing on
microphone balance, I would be grateful for
the fruits of your readers' practical experience
in three fields:
(1) Microsound. The classical examples are the

Dear Sir, Mr Marshall's letter (March issue)
makes a number of valid points, but I would
like to counter his proposal that the inductance
of tape replay heads be increased. At low tape
speeds, the amplifier hiss is worst at high
frequencies. A 100 mH head has a reactance
of 10 kû at 16 kHz and so matches well with a
transistor passing about 50 1.1A.

caterpillar eating lettuce, or the footsteps of a
locust.
(2) The use of contact microphones for sounds
that would be difficult to record by normal
balance.
(3) Directional underwater microphones (omnidirectional types pick up a lot of noise, which
wat,.r transmits all too well).
Note that the quality and signal-to -noise
Would the
ratio achieved are important.
results be usable in sync film, say, or only as a
curiosity?
A certain amount has been written about
these topics but they are fields in which
individual ingenuity in design and experiment
are at a premium.
Yours faithfully, Alec Nisbett, 2 Oval Road,
London N W 1.

At high tape speeds, the high frequency noise
important, so one might wish
to increase head inductance in order to obtain
the best match at a lower frequency. It is true
also that an improvement in the noise factor

Alec Nisbett is the author of `The technique of
the Sound Studio' which has just been republished
in its third edition-Ed.

Tape head inductance

is relatively less

Patents

AMICROPHONE for direct conversion of
sound signal into pulse-coded electric
signals. The title of Patent 1267632, filed by
Patrice Bernard of Avenue Montaigne, Paris.
His invention relates to a telephone handset
microphone which employs optical and
electronic techniques, in addition to a mechanical diaphragm, to produce a pulse -coded output. The diaphragm is coated on its underside
with a mirror which forms part of an optical
interferometer. This is energised by a light
source propagated along two paths, one of
which is fixed and the other varying in accordance with diaphragm motion. The light wave
trains interfere to produce at least one sequence
of images whose luminosity varies with changes
in the variable path length. These images are
received by at least one photo- diode. In fig. 1,
microphone diaphragm 25 is secured to casing
20, mirrors 20 and 21 being seen on its bottom
surface. The light source is shown simply by
dot 4. These co- operate with the cube formed
by two prisms and with photodiodes 31 and 32.
FIG.

1

100.

100,

J6

LOGIQUE

CCT
1003

The diodes deliver signals of varying amplitude
which are applied to the logic circuit 100. A
clock pulse feeds a time integration arrangement adapted to deliver a current to oppose the
diaphragm movement. The microphone is
claimed to lend itself to multiplex telephone
switching systems using delta modulation and
time distribution of channels, such as described
in BP 1230927/8.
BP 1267142 describes a combined demagnetiser and cleaner developed for cartridges and
cassettes by the Ampex Corporation. Cleaning
and degaussing present particular difficulties
with cassette equipment, where great ingenuity
has been employed to conceal the heads and
transport. Fig. 2 shows the proposed Ampex
compact cassette, loaded with a reel of cleaning
tape. Degaussing is effected by a barium oxide
magnet, 14, with diametrically opposed pole
centres. A sprung arm, 53, is tensioned onto
the periphery of the cleaning tape supply reel,
43, pulling the rotating magnet away from the
replay head as the supply spool empties. The
magnet diameter is 8 mm while its width is
described in the imperial manner as `about
1.125 inch', which would be a tight fit in
compact cassettes. This is evidently 0.125 inch,
or about 3 mm.
An arrangement for processing music is the
subject of BP 1268820. Prepared by Matsushita
Electrical. it details improved methods of
obtaining vibrato and tremolo effects in
electronic musical instruments. It is usual in
electronic organs to produce vibrato by simple
frequency modulation and tremolo by amplitude modulation. In a pipe organ, a tremulant
effect is obtained by fluctuating the air pressure
applied to the pipes. This produces both
amplitude and frequency variation. The celeste
or ensemble effect is achieved by causing beats
between slightly detuned pipes. Fig. 3 is a

THE FOLLOWING list of Complete

Nippon Gakki Seizo KK
Specifications Accepted is quoted Loudspeaker
from the March issues of the Official 1270064
Journal (Patents). Copies of specifica- Mitsubishi Denki KK
tions may be purchased at 25p each Magnetically operable semiconductor
from The Patent Office, Orpington, device
Kent BR5 3RD.
1270113
English Electric Co Ltd
Phase- responsive circuits

block diagram of the Matsushita processing
system. Loudspeakers 141 to 144 are ideally
arranged to surround the listener `or in such a
way that they produce reflections of the
sounds'. Units 122 and 123 are phase modulators in which the modulation depth or frequency increase with any increase in the input

audio frequency.
FIG. 2
2.7

FIG. 3

Varian Associates
Camera tube having a target formed by
an array of phototransistors

Compagnie Generale D'Electricite
Television camera device in which
scanning is effected by a laser beam

1270181

1270369

Westinghouse Electric Corporation
Tuning device for integrated circuits

Columbia Broadcasting System Inc
Record reproducers

1270210

1270431

1270128

Tavis Corporation
Magnetic core for variable- reluctance
transducer

GABR, S Z M
Electro- acoustic transducer apparatus

Pitney -Bowes Inc

1270243

Acoustical sensing system

Dunlop Holdings Ltd
Acoustic elements

Philips
Electronic &
Associated
Industries Ltd
Magnetic beam -focusing system

International
Business
Corporation
Transistor delay circuit

1270264

1270519

Marconi Co Ltd
Telecine equipment

1270167

1270282

Tyco Instrument Division Inc
Analog to digital converter

Philips Electronic á Associated
Industries Ltd
Television picture display arrangements

Amp Inc
Apparatus for exposing the core of an
insulated wire

Pioneer Electronic Corporation
Magnetic recording and reproducing

1270528
EMI Ltd

1270032/33

head

Modulated oscillators

1270178

1270293

March

1, 1972

1269968

Siemens AG
Microphone preamplifiers
1269981

Plessey Co Ltd
Protection circuit arrangements
1270004
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1270145

1270512

Machines

continued over
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alloy surface

PATENTS

1271495

Defence, Secretary of State for
Application of acousto -electric oscillators

c:ont

1271509
1270564

Electronic

&

Associated

Philips
Industries Ltd
Controllable electric oscillator

Imperial Chemical Industries Ltd
Polymeric compositions
1271517

EMI Ltd

Differential amplifiers

1270686

1271528

Time/Data Corporation
Digital to log- analog converter
March 8, 1972

Compagnie Industrielle Des Telecommunications
Digital frequency receiving device

1270849

1271539

Philips Electronic & Associated
Industries Ltd
Playback of recorded video signals

Foster Electric Co Ltd
Diaphragm for loudspeakers
method of making the same

1270940

1271591

Marconi Co Ltd

Memorex Corporation
Epoxy binder for magnetic coating
composition

Switching circuit arrangements for
switching video or radio frequency
signals
1271042

King Instrument Corporation
Tape winding machine

and

1271604

Canadian Patents & Developments Ltd
Anti -clutter signal processing
1271618

1271049

Motorola Inc
Frequency discriminator circuit including piezolelectric resonator providing
coupled resonant circuit

RCA Corporation
High resolution electron gun
1271641

EMI Ltd

Electrical signal amplifiers

1271058

Business
International
Corporation
circuit
Noise rejecting

Machines

March 15, 1972
1271667

1271088

Sony Corporation
Phonograph pickup cartridges

Mullard Ltd
Magneto -optic body

1271673
Dines, J E, and Jines, J W

Lucas (Industries) Ltd, Joseph
Electric storage batteries

Means for shielding and unshielding
permanent magnets and magnetic
motors utilising same

1271109

1271693

1271089

Siemens AG
Synchronisation of oscillators
telecommunications systems

in

Jarvis, W H, and Garton G
Musical tuning aids
1271730

1271154

Fuji Photo Film Co Ltd

Philips Electronic & Associated
Industries Ltd
Integrated capacitor memories

1271751

1271243

Magnetic recording medium
Telefunken Patenverwertungs GmbH
Logic circuit with one pair of transistors

Texas Instruments Inc
Integrated circuit arrays utilizing discretionary wiring and method of
fabricating same

1271789

1271286

Ever Ready Co (Great Britain) Ltd and

Alexander, R C
Rerecording aid

Knight

1272149

G P

Rechargeable electric cells and sealing
devices therefor
1271297

Kunststoffwerk GEB Anger GmbH & Co
Sleeve for joining electric cables
1271933

Machines
Business
International
Corporation
Manufacture of magnetic record devices

Solartron Electronic Group Ltd
Mark -space analogue to digital converters

1272216

1271307

1272224

Electronic & Associated
Philips
Industries Ltd
Phase discriminator for synchronising
a local oscillator

Marconi Co Ltd
Discriminator circuits

Crow Hamilton & Co Ltd
Personal listening apparatus

1272345

March 22, 1972

Bobb L J and Pond C C
Electrostatic loudspeaker

1272594

1273536

Communications Patents Ltd
Wired broadcasting systems

Smiths Industries Ltd
Frequency dividing circuits

1272603

1273549

Machines
Business
International
Corporation
Time division multiplex communication

Girling Ltd
Frequency sensitive circuits

system

Hell Dr -Ing Rudolf

1272637

Method for obtaining electronic colour
correction signals

Matsushita Electrical Industrial Co Ltd
Multichannel magnetic head
1272655

Matsushita Electric Industrial Co Ltd
Turntable apparatus for phonograph
records

1272701

1273749

Mohawk Data Sciences Corporation
Tape handler with anti -hunt control
1272760

European Atomic Energy Community
Circular calculator for the solution of
problems connected with electromagnetic radiation penetration
1272924

Tsugami, T
Cooling device for film-projector light source units
1272926

International Computers Ltd
Magnetic recording systems
1273816

1273051

Matsushita Electric Industrial Co Ltd
Semiconductor resonant circuit oscillator devices
1273057

Business
of

a

video

1273829

Marconi Co Ltd
Colour television cameras

International
Corporation
Manufacture
assembly

for

RCA Corporation
Sequence switching circuit

1272970

Machines

magnetic

head

1273062

Mitsubishi Denki KK
Stereoscopic television system
1273171

Matsushita Electric Industrial Co Ltd
Magnetic tape recording and reproducing device
1273220

Fuji Photo Film Co Ltd
Magnetic recording medium

Nippon Columbia KK
Disc record injection moulding
machines
1273870

Mullard Ltd
Signal averaging systems
1273888

Raytheon Co
Frequency deviation modifier
1273891

Suwa Seikosha, KK

Driving circuit for

a

brushless motor

1273904

BTR Industries Ltd
Printed circuits
1273917

Autocue Ltd
Prompting devices
1273928

National Cash Register Co
Protective circuit for a field effect

transistor
1273934

March 29, 1972
1273310

Moog Inc
Control mechanisms
1273331

Baldwin Co D H
Plastics piano action
1273338

Philips Electronic & Associated
Industries Ltd
Single-tube colour television camera

Prosser Scientific Instruments Ltd
Linear voltage controlled phase shifter

AMP Inc

1273360

for triangular waves

1272415

Commissariat A L'Energie Atomique
Compagnie Internationale Pour
L'Informatique
Method and device for obtaining a
contact between reading heads and
circulating magnetic memory systems

and

1273981/2

Robertson -Aikman, A J
Pickup arms
1274056

Institut Kibernetiki An Ukrainskoi SSR

1273341

Magnetic storage arrangements
1274080

Matsushita Electric Industrial Co Ltd
Colour reproduction system

Matsushita Electric Industrial Co Ltd
Tape machine

Electronic & Associated
Philips
Industries Ltd
Element supporting a record medium

1271441

1272447

Siemens AG
Arrangements for reproducing holograms

Telefunken Patentverwertungs GmbH
Band pass filters

RCA Corporation

1273442

Automatic frequency control

1271465

1272482

Muller, J
Collapsible stands for musical instruments
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1273794

1273821

RCA Corporation
Audio processing equipment

1272347

General Cable Corporation
Electrical cables

Solartron Electronic Group Ltd
to
digital
Mark-space
analogue
converters

1272962

1271383

Fuji Photo Film Co Ltd
Magnetic recording material with nickel

1273790

Akai Electric Co Ltd
Head block assembly
magnetic tape recorder

Compagnie Generale De Telegraphie
Sans Fil
Sound wave radiator devices

1271422

Sanyo Electric Co Ltd
Slow motion picture reproduction in
video tape recorders

Siemens AG
Electrodes for fuel cells

RCA Corporation
Transistor variable gain circuits

Lossy radio frequency ferrite filter

1273630

RCA Corporation
Wideband amplifier

Hammond Corporation
Musical instrument rhythm system
having provision for introducing automatically selected chord components

1271355

1273613

1273410

1273476

Boliden AB
Method of agglomerating
iron oxide

fine -grain

1274101

Matsushita Electric Industrial Co Ltd
Dry cells
1274123

Xerox Corporation
Frequency modulation signal demodulator
1274145

Mobay Chemical Co
Polyurethanes which have been stabilised against microbial deterioration

FOR many of the medium and small -sized
studios, business was rather slack around

April, when this diary went to press. However,
most of the larger studios appear to be doing
as well as ever and George Pastell claims that
his Nova Sound Studio near Marble Arch are
the busiest studio in London. A new group,
Ro -Ro, have been completing an album for
Carlin Music with John Alcock producing.
Neil Reid and Jade Warrior also completed
albums, and Unit Four Plus Two made a single
with German producer Tommy Moeller. Jackie
Rae produced a Kim Jones single for GL
Productions and Mike Leander has been in
with Marianne Faithful, dubbing and mixing
album material. Neil Reid, whose Nova recorded Decca album Neil Reid reached the
top of the British charts, has completed another
album with producer Dick Rowe. Neil is soon
to record a single follow -up to his current
release Mother of Mine.
Nova have had such heavy bookings that
they are installing more equipment and have
recruited extra staff. In June, the reduction
room will be equipped with a 16 track machine
and the Neve desk modified accordingly.
Twenty more Dolby units have been purchased
and, when the installation work has been
completed, the reduction room will offer
virtually the same facilities as the control room.
Studio engineer Adrian Ibbetson and
maintenance engineer Mick Glossop both
joined Nova in early April. They are two of
the four people who recently left Wessex Sound
Studios.
The remaining engineers at Wessex Sound
Studios have been busy with Flying Machine,
Wooden Horse and also the Fantastics, who
have been in several times with producer Tony
Macauley. The band of the Royal Life Guards
have made another Ip, and several Chapter
One artists have used the studio recently.
Piccadilly's Command Studios have been
losing directors. After a period of strife,
managing director John Mosely resigned in
February, though he remains connected with
Command in a consulting capacity. At the
end of March, Dennis Comper announced his
own resignation: `I have resigned from the
board and left the Company in order to devote
full -time effort to my record production, music
publishing and videocassette interests'. Dennis
states that his connections with Command
were `severed quite amicably'.
A number of technical changes are being
carried out at Command under the direction
of Jack Davis. I understand that at vast
expense, all the monitoring speakers are being
replaced and that alterations are being made
in the disc cutting room.
At IBC Studios, Andy Bown, John Baldry,
STUDIO SOUND, JUNE 1972

Tony Cole and Leslie Duncan have all been
working on album material. Mike Leander has
been in with Marianne Faithful adding instruments to some Ip tracks and carrying out
reductions. Other work has included the
recording of theme music for Budgie and disc
cutting for Festival Records and York Records.
The Bee Gees have just started another album
with producer Robert Stigwood, and Atomic
Rooster are just starting work for Gass Masters.
Towards the end of the year, IBC will have
installed a new mixer in studio A, and transferred the existing one to studio B. The studio
engineers have specified their requirements for
the new desk and the IBC technical team are
building it.
If all goes according to plan, Mayfair
Studios will be opening their new control room
at about the same time as this issue is published
(mid -May). The new control room is about
4.5 m square, and has an adjacent vocal booth
measuring 4.5 x 3 m. The studio is above the
control room and visually linked to it by cctv.
While the finishing touches are being
applied, work continues using the studio and
old control room. Lionel Bart has been producing some more songs he has written, and
Gary Glitter recorded a single, Rock and Roll,
which has now been released.
Air Fiesta, recent BBC award winners,
recorded an album at Pan Sound Studios for
the Pearl Connor Agency. Studio manager
Vic Hawley was favourably impressed by the
exciting sounds produced by this Kenyan
group. Cliff Bennett has made a single at the
studio and Cat Stevens has been in for many
sessions. How the theme from Exodus could
acquire an Ink Spots flavour is hard to imagine
but I am told it did when recorded by a steel
band called the Carribean, who come all the
way from sunny Grimsby. Pan are still searching for new talent and potential superstars
should telephone Vic Hawley on 01 -328 7222.
At Maximum Sound, the Equals have been
recording an album produced by Eddie Grant,
a member of the group. Manfred Mann has
completed an album for release on Philips in
England and Polydor in the States. Manfred
has also been co - producer with John
McGuinness on an album featuring Dennis
Coulson singing previously unrecorded Dylan
songs for Dick James's DJM label. After about
a year, Mike Rugg has finished writing and
recording material for an album. In total,
about 18 titles were recorded, and from these
the final album tracks were chosen. Brewers
Droop and Middle of the Road have been in,
and McGuinness Flint, having made a single,
are about to start work on another.

The rehearsal room at Maximum has proved
very worthwhile.
For about £1 per hour,
groups can make as much noise as they like in
this soundproof room.
At Majestic Recording Studios, Mike Morton
continued work for his successful series of
Non Stop Hits albums. Mixing was completed
on Phil Trainer's album tracks. Songwriter
Larry Stott, whose Chirpy Chirpy Cheep Cheep
sold so well, recorded his Doggy. It is said that
Larry Stott was much influenced by Bach when
composing this number.
Viking Sound Studios, formerly the Tooting
Music Centre, recorded a performance by the
Manfred Mann group at the Round House.
The material will probably be used on one side
of an Ip.
A production company is being formed by
Viking in conjunction with Gordon Smith, and
one of its first projects is an album featuring
engineer Steve Vaughan, who has already
recorded some of the numbers. He sings, plays
guitar, and has also added drums and bass on
some of the numbers. Steve is soon returning
to Canada where he hopes to continue working
in the recording industry, as engineer or artist.
Up in the AIR Studios overlooking Oxford
Circus, many well known artists have been
laying down tracks.
Cilla Black, Procol
Harum, Tom Paxton, Alan Clarke, Mary
Hopkin, the Fortunes, and Osibisa have all
been in. George Martin's group Parrish &
Gurvitz are recording an album, and Spike
Milligan is recording a Serious song.
AIR are now beginning to experiment with
quadraphonic equipment and techniques in
anticipation of future demand. One of the
control rooms has been enlarged, loudspeakers
are going to be built into the walls and Neve
pan pots into the desk.
Sann have been doing freelance engineering
for Rescue Company Number One, Eddison
Lighthouse, Butterscotch, Irma Routen,
Beggar's Opera, and Sands. In the cutting
rooms, the Sarm partners Gary Lyons and
Barry Ainsworth have cut masters for Dave
Cassidy, Fifth Dimension, Roger Greenaway,
Joe Brown, Garry Glitter and the Bay City
Rollers. Sarm have also made up promotional
cassettes for Jam Records and Bell Records,
and have continued their tape duplicating work
for various companies.
Members of the
Nationwide Singers Variety Club were recorded
at the Horseshoe Hotel. Bob Antony, who runs
the club, once held the record for the longest
duration of non -stop singing. His record was
recently broken so now he plans to regain his
title and have Sarm record his achievement.
Although Sarm have not been in existence
for very long, their achievements have been so
continued 23
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An example of the Midas
modular system mixers.
Medium scale chassis, with space for sixteen inputs. The input modules
shown include, sensitivity control and fader, pan and
output group switch, fold back with pre- fade /post -fade
switch, bass, treble, presence equalisation and reverb/
echo mix.
The top level has four output modules with PPM
calibrated Vu Meters and compressors.

The middle level accommodates the fold back output,
talk back and headphone facilities, acoustic compensation
filters and triple range crossover network. The lower level
also includes a send and return panel.

Specifications
Inputs 0.2 mV into 200 ohms, 10 mV into 50K ohms.
Outputs normally OdbM into 600 ohms.
Overload range 60 db, low and high Z, channel outputs 16 db above Odb,
Vu indication.
Line outputs Max level i- 16 dbM
Signal to noise Ratio At maximum channel gain 66db, Typically 80db at normal
gain settings

Distortion

Less than 0.1%

THD

Midas Professional Amplication. 87, North Grove, London, N.15. Telephone 01-444 7707

DATE YOUR DIARY

PROFESSIONAL
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are you overloaded with time consuming tape copying
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We
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offer you

a

first

class one

to one "

mono or two track stereo re- recording service at very
sensible rates. Straight one to one at £4 per hour.

Dolby A at £4.25 per hour. Free delivery and collection
in the London area on minimum of 2 hours and over.
For further details call Desmond Bone on
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DIARY

for five years before that, will take up
this post on June I.
Gooseberry had planned to go eight track in
February but were still waiting for their
Brenell-Richardson machine in April. Jimmy
Olin, a freelance engineer at the studio,
explained there had been a series of production
problems. Meanwhile, four track demo work
has continued and a music backing track was
recorded for a play called The Collector.
At Intersound, regular clients Avenue
Recordings and Pickwick International have
been recording more cover versions of hit
records.
Crown International Productions
worked on an Emerson, Lake & Palmer film
track. Ian Cuthbertson, who was in the Budgie
series, recorded album tracks for Standard
Music. Carlin Music made some demo tapes
of a group called Hate.
Orange Recording Studios are concentrating
on completing a 24 -track recorder which they
plan to exhibit at the APRS exhibition. Following this, they intend to produce a 32 -track
model.
Manchester's recently opened Indigo Sound
Studios have been heavily booked by Radio
70's, whose engineer used the studio to lay
down four track masters of ads and jingles for
a new commercial radio project. Actor Peter
Adamson has joined the studio and plans close
ties with the Northern Theatre. Peter is also
enthusiastic about using the studio's VCS3
synthesiser in the theatre. The experimental
drama company Loophole Productions used
this device for all 'noises off' in their recent
University Theatre series.
business

continued

good that they have been able to obtain financial backing to take over a London Studio.
Negotiations are still in progress but they hope
to have, within a few months, a fully equipped
16 track London studio with Dolby and

quadraphonic facilities.
Sales of the Sarm Stop Smoking record by
hypnotist Edwin Heath have ceased as a result
of action by an EMI publishing company called
Ardmore & Beechwood.
This company

objected to the Beechwood label used by Sarm
on the grounds that people might think it is
associated with EMI.
The name Beechwood was chosen by Sarm
because their offices are located in Beechwood
Avenue. Sarm's solicitor advised that it would
be unwise to enter legal battle with EMI
because of the possibility of having to pay
extremely high costs. Hence the Beechwood
label has vanished and records have been

withdrawn.
1 have received
a letter from a person who
wishes to remain anonymous concerning the

Richard Harris tour in February for which
Sarm engineer Barry Ainsworth did the sound
balancing. It has been pointed out that the
equipment was supplied by Granada Recordings, apart from the loudspeakers which were
supplied by David Martin. Bob Auger was the
official sound supervisor at three of the venues.
Granada equipment supervisor was Chris
Hollebone and transport of equipment was by
Churton Services. The writer of the letter
acknowledged that Barry and Gary did their
job well but did not consider it 'humanly
decent' that no one else was given credit.
However, Sarm were simply reporting the
events in which they had been involved and
did not claim credit for anything but the sound
balancing.
The Roger Squire Studio had its busiest
period ever with disc jockeys from all over the

country making demonstration tapes and
programmes. I dropped into the studio recently
to see the new remote start facilities that have
been installed and was most impressed by the
ease of operation of the equipment. Any turntable can be started by pressing a pushbutton
situated in front of the dj, and the record attains
full speed almost immediately. For a fast start,
these turntable units by Russco of California
are the best I have seen. am told that the fast
start is achieved simply by virtue of very large
motors. The BBC, on the other hand, use
mechanically- operated fast start mechanism. A
heavy turntable rotates continually and a lighter
plate carrying the record is brought into contact
with it. This system provides a reliable fast
start if the disc is set up about a quarter turn
from the start of the modulation. However,
the Russco turntables at Squire Sound are, I
estimate, at least twice as fast in getting up to
speed. Dj Johnny Walker who used both BBC
and Squire equipment has found the latter
much easier to operate.

Indigo have replaced the control desk built

Pictured below,

Kolinor Studios

in Tel -Aviv have a vacancy
studio engineer experienced in eight
and 16 -track recording and mixing.
He should have at least five years experience
in studios. Engineers who wish to apply for
this post should write to: The Studio Manager,
Kolinor Recording Studios Ltd,
18 Ha'arba'a Str, Tel -Aviv, Israel.

for

a

by their own engineers with an I8- channel four group Sound Techniques desk, built and installed in only two weeks. I am told that the
original desk will be reserved for location work.
The rate for editing, reducing or copying stereo
tapes is £6 per hour, not £3 as they quoted in
error last month.
Rickmansworth now has an eight track
studio. The Jackson Recording Company have
acquired an eight track 3M machine, an EMT
stereo reverberation plate, and an engineer
called Chris Williamson who used to be at
Advision. The charge for eight track recording
is only£12.50 per hour. Pickwick have recorded
tracks for a Clockwork Orange album featuring
Nick Condron on synthesiser and produced by
Bruce Baxter.
Country and western star
Charley Pride recorded an album, and Guy
Fletcher, Alan Hawkshaw and Equity did demo
work. Presentation material was prepared for
Glaxo and Smiths Industries.
A Jackson recording of organist Keith
Beckingham playing a reggae version of Women
in Love is currently in the Italian charts. An
organ album has now been made for release in
Italy on the Adrhythm label.
Trident's many recent customers have
included Elton John, Byzantian, Thirty Days
Out, Gilbert Montagne, Marty Wilde, Nazareth, Atomic Rooster, David Bowie and Nilsson.
Theatre Projects recorded music to picture
for a Buster Keaton film to be shown in the
BBC Golden Silents series. The Settlers recorded material for a show, and the Polka Puppets
recorded voices and effects.
Other work
included music recording for Richard II at the
National Theatre, and a number of demos for
various artists.
Peter Self is a recording engineer who used
to work for Angus McKenzie. At the moment,
Peter is doing mobile recordings, transporting
the equipment in his car. A Peter Belamy folk
album he recorded received many good reviews
and resulted in his obtaining more work from
folk companies. A Jacqui and Bridle album
for Galliard has just been completed, and a lot
of work has been carried out for various music
publishers. Peter is now recording documentary albums, one on motor racing and the other
on British canals. His main task, however, is
the building of a mobile 16 track studio based
on a large truck. Details to follow.

1

Business is now so good that Roger Squire
has found it necessary to appoint a studio
manager. Bill Foster, who has been an engineer
with CBS for the last four years and was in the
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How much would you expect
to pay for a condenser

microphone?

Our C096 is just £15"
It's that inexpensive because of what you

don't get.
It uses a lightweight diaphragm of polymerized film powered by a single dry cell and built in
low noise FET pre -amplifier.
This dispenses with the costly and bulky

power supplies usually associated with ordinary

condenser microphones.
What you do get is a cardioid response of
better than 20 dB.
You get equally good value from our MP12
Stereo Mike Mixer at £26.40.*
It offers an advanced transistorized circuit
incorporating the latest type of silicon transistors for low noise performance from internal
batteries.

-

These batteries will give you well over a
month's normal daily use.
Slider controls operate all four inputs independently and the MP12 is switchable Stereo or

Mono.
If you would like more details of other Eagle

units, send for our catalogue.
That won't cost you anything.
C096 Specification
Frequency Range: 3u - 16000 hz

Sensitivity. - 70 dB
Output Impedance:

600 ohms.

Power Source: IHF7 Dry Cell or equivalent mercury
Overall Consumption: 800 micro amps
Dimensions: 22 108 mm.

MP12 Specification

Inputs: Microphone
Phono -

1

-

4

switched inputs (high or low impedance)

stereo input (magnetic)

Input Impedance: Microphones
Phono

.

47

- 600 ohm (low) 50 Kohm (high)

Kohm RIAA

Input Level: Low Impedance -72 dBV
H,in Impedance - 55 dBV at1000hz
Phono Stereo

-

Phono Stereo

- 30

55

at 1000 hz

dBV at 1000 hz

Freq. Response: Microphone - High or low Impedance 30 to 20,000 hzf2 dB

Eagle em...,w,ion.ts..

S

N

Ratio: Microphone

volume)
Phono Stereo better than

-

f

dB (RIAA)
High or low impedance better than

to 20,000 hz

1

48 dB (max.

52

dB (max. volume)

Output Level: 500 mV at 47 Kohm
PP3 or equivalent
Batteries: 2
Current Consumption: 2.6 mA
Semiconductors: 12 Low Noise Silicon Transistors
Dimensions: 050 mm. wide 190 mm. deep :< 45 mm. high
Net Weight: Approx 1.7 kg.
* Reci. r -ended retail price

SOLID STATE STEREO MIKE

MIXE-

0Eaglc I »terntit halal

Dept. P.4., Eagle International, Precision Centre, Heather Park Drive,
Wembley HAO ISN Telephone 01 -903 0144
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Recording Studio Techniques

BY ANGUS MCKENZIE

CBS

between the American sound and a concert
recording for the subsequent stereo reduction.
hall sound is more popular. Here he aimed at
I listened very carefully to the CBS system
this halfway stage although I felt the result
to decide how effective the quadraphonic sound
was more American than European. I once
was. While I found that the back speakers
compared the different approaches to balance contributed additional realism, I noted a lack
with the difference between a colour photo- of information from the two side walls
of the
graph and a painting. It would perhaps be fair room because the quadraphonic sound was not
to suggest that American recording technique obtained from coincident or near -coincident
be compared with an oil painting, which
microphones. I cart see, though, that the
WAS very pleased to be asked by Paul
reproduces the artist's interpretation, in this
method of working was justified, for it is
Myers and Bill Newman of CBS Records
case the artists being jointly the conductor, the
important on sessions such as this that a good
to attend a recording session at Walthamstow
music producer and the balancer.
balance be obtained quickly and reliably.
Town Hall late last year. The session,
The microphones used were all Neumanns,
Vus were used throughout the system. The
recorded quadraphonically, was of Khatcha- an SM2 stereo capacitor being used for overall
meters were set such that 0 vu equalled +4 dBm
turian's Piano Concerto with the New sound pickup, with many other microphones out of the control desk, and equivalent
to
Philharmonia Orchestra conducted by Ozawa, on different sections of the orchestra pan Dolby level on both the Dolby units
and the
and with Philippe Entremont as soloist.
potted into various positions. Three M49 tapes. I was also informed that 0 vu on the
Bob Auger, the recording engineer, and his
faced the back of the hall and supplied Scully recorders was equivalent to the same
colleagues had filled the control room with a ambience for the rear quadraphonic channels.
level. My colleague and I were interested to
superb array of equipment and a number of A single U87 (1.5m up and thus fairly close) note that the vus were frequently allowed to
chairs had been arranged so that guests could was used for the piano, but since an appreciable
run fairly high on climaxes. Since it is reasonlisten to the session. In the centre of the control amount of piano tone was also picked up from able to assume that all the vu
meters acted
room was Granada Recordings' Neve desk. the SM2 at a height of 3.3m the piano spread a normally, this would indicate quite
a high
The inputs were mixed down to eight tracks,
little, giving extra depth to the tone and making
recording level. Bob Auger explained to me that
which were recorded via A301 Dolbys to an
it rather more realistic. However, the close
he was primarily interested in achieving the higheight track 25 mm Scully. At the same time, a microphone did introduce a little hammer est possible signal -to -noise ratio on the tapes,
four track reduction for quadraphonics was noise.
and although I would work at an appreciably
recorded without Dolbys on a four track 12.5
In the hall itself the orchestra was laid out lower recording level, nevertheless it is a fact
mm Scully. For most of the session, we listened more or less conventionally with the first that any distortion theoretically present
on the
to the Dolby playback of the eight track violins on the left, the violas and second violins tapes sounded considerably less noticeable than
machine and almost all the monitoring was central, and cellos and basses on the right, the one might imagine. Since a NAB recording
done on the front two loudspeakers only, the piano being centrally in front. The percussion curve was used, treble and transient squashing
ambience on the back two speakers normally
and horns were behind the first violins at the was no more noticeable than middle frequency
taking care of itself. Bob Auger prefers the back and the woodwind section was at the compression. The Scully recorders used are
sound of the older 15n Tannoy Red monitors back with the brass on the right. The timpani
capable of low tape distortion at high recording
and four of these were positioned round the were placed behind the cellos. The first violins
levels because of their use of predistortion
room. They were in Lockwood cabinets and
were covered by two U87 approximately 3.3m
techniques; at middle frequencies these in
were driven from Quad 303 stereo amplifiers
up on booms. The percussion mic was an M49
theory allow a third harmonic distortion of
capable of delivering approximately 40W per 2.4m up. Two U87 at a height of 3m picked
three per cent to be achieved at 2 or 3 dB higher
channel to the speakers. The tape machines up the horns, woodwind and brass, while level than would be possible without predistorwere loaded with Ampex 434 tape and NAB another two 3.3m up picked up cellos, violas
tion circuits operating. The sound produced
recording equalisation was used.
and second violins. The double brasses and
in the control room was in fact very exciting
Paul Myers, CBS producer, explained to me timpani were picked up by another U87 and
but I found it a little difficult to compare the
before the session that his intention when an M49 respectively, both 2.4m up. The
balance with reproduced sounds as played
making recordings was to translate the musical producer specifically requested that the orchesback under normal monitoring conditions. It
score directly into reproduced sound and he tra be seated at the opposite end of the hall to
is perhaps a little daring to monitor at such a
felt that it was partly his responsibility to the stage. Although not normally used, this very high level, since a false impression
of
decide the nature of the sound that would positioning was chosen here with quadraphonic balance can be obtained as there is a tendency
ultimately be heard in the home. Paul Myers sound in mind.
to put insufficient bass on the tape. Although
regards a simple concert hall sound as outthe acoustics of the Walthamstow control room
moded and does not like to try to reproduce Overall sound picture
are not too bad, the room is a little overthe orchestra in such a way as to place the
The balance was obtained by listening to the reverberant. I have found in practice that
listener back in the concert hall. He prefers output from each microphone separately and,
when balancing under such circumstances
to take the listener directly to the musical score after equalising and panpotting, an overall engineer is liable to add too much extreme an
top,
and interpret the score to give the most sound picture was obtained. A proportion of particularly from percussion and brass, in order
exciting or appropriate effect.
SM2 was then added to the general sound to to make the sound clearer in the control room.
All engineers have different ways of working give the required amount of ambience on the
I have been guilty in this respect on a number
and all competent engineers and producers
front channels. The ambience tracks were of occasions, and have sometimes regretted a
whose records sell are obviously catering for a mixed down from the three M49 backward
slight excess of top on a master tape, or
demand. In the United States, the demand facing microphones to give the two rear possibly too close a sound. One should
appears to be very much for this type of sound, channels, the outputs of which were also used fore not criticise a balance engineer too theremuch
but it seems that in Europe a sound halfway to feed two of the channels on the eight track
continued 27
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STANTON
CARTRIDGES:

APOLLO

ELECTRONICS

We proudly present our complete range of eleven Plug -in
Units for Professional Sound Mixing Consoles.
A great deal of research has gone into the development of this
range, to bring you equipment of the highest quality and flexibility
at a very reasonable cost.

Electronics
housed in
specially
designed.

very rigid
castings.

Not just a
pretty face!

MA80 Microphone Amplifier
PE16 Presence Equaliser
CL36 Compressor -Limiter
M112

12in /I

EPF4

Echo /Pan - pot/Fold back

Output Mixer

PAIO Monitor Amplifier
TB90 Talkback Amplifier
MP62 Magnetic P -U Amplifie
SG56
PS24

LA26 Line -out Amplifier

96

MILL LANE, LONDON N.W.6
Telephone:

the starting point of 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.

-

Test Oscillator
Stabiliser Power Supply
And they are all quiet'

01

-794 8326

For professional

recording facilities
in the Midlands

Hollick & Taylor

Recording Co Ltd
8 -track

4-track

2 -track

Stereo -Mono Recording
Leevers -Rich

- Studer - Stereo

Nagra

Neumann and AKG Microphones

Comprehensive Mobile Unit
Independent Production
Demos and Pressings

Producers of Grosvenor Records

WILMEX LTD
Stanton Division, 24/26 Ensign Street,
London El Telephone: 01 -949 2545

HOLLICK & TAYLOR
16 Grosvenor Road, Handsworth,
BIRMINGHAM B20 3NP
021 -356 4246
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Àesh and Blood Electronics
By Adrian Hope

IT is rather hard to know

how to start writing
an article on what Basil Kirchin is doing with
tape. One could kick off with the rhetorical
question Why is Basil Kirchin out on Hampstead Heath every morning at dawn with Nagra
4D and Sennheiser "telephoto" mic ?'. But
that smacks of gimmicky journalism which is a
bit out of place in the present context. Probably
the best way out of the problem is to give a very
brief run -down on Kirchin's recent history and
follow on from there.
Basil Kirchin is best known as a writer of
music for tv and films. The name crops up all
over the place -like on the composer credits for
the films Negatives, I Start Counting, Assignment K and, most recently, The Abominable Dr
Phibes. Soon to be released is The Freelance
and the list goes on and on. His musical writing
for tv includes moneyspinners like the theme
music from the Ronnie Barker series. Really
all this should be irrelevant to what Kirchin is
doing today but, by the very nature of the
business he's in, a well established musical
pedigree is obligatory for anyone to be taken
seriously.

In mid 1971, EMI released an 1p credited to
Basil Kirchin under the title Worlds within
Worlds. The disc carries the first two movements
of a four movement work that Kirchin is producing. Kirchin is working with a heavily
edited mass of live animal recordings. Over the
years, there have been all kinds of trick methods
of persuading dogs to sing Auld Lang Syne.
Kirchin differs from this in that he goes out at
dawn on Hampstead Heath and tapes reel after
reel of live, natural sounds.
Birds, land

RECORDING STUDIO TECHNIQUES
continued

for producing a certain sound on an occasion
since this sound may be balanced exactly as
the music producer requires. Furthermore, it
may be regarded by the majority of listeners as
highly commercial. This is, after all, a most
important aspect in determining a balance.
Some music producers restrict themselves
almost entirely to the general running of the
session and to points of musical interpretation
whereas others, like Paul Myers, take an active
part in deciding not only finer points of balance
but also frequently instruct the engineer in
STUDIO SOUND, JUNE 1972

animals, amplified insect noises, all go down on
tape. When I saw him, he had just returned
from Switzerland recording sounds which he
prefers for the time being to keep secret. But
he did admit to extending his subject not only to
simple animal environments but also to mixed
environments like the docks at Hull, where he
has picked up the sound of everything from
seagulls to rattling anchor chains.
The editing work for his first Ip was done at
Denham where old friends in the film recording
world, Ken Cameron and Eric Tomlinson, gave
him all the studio facilities he needed.
Who paid for all this?' I asked, being
inquisitive about the economics of doing something at least initially uncommercial.
`We did,' said Kirchin, gesturing to his
Swiss wife, Esther. We had help from friends
and quite often Cameron and Tomlinson would
let us have time in the studio free when they
could manage it.
Another reason for using a film studio was
that Kirchin next wanted to mix the animal
sounds with his conventionally orchestrated
music. In all this, his experience of film writing
was invaluable. To obtain the split -second
timing necessary, Kirchin resorted to the film
technique of transferring his animal sounds to
film and rerecording with the use of click
tracks. From then on, the musicians came into
the studio and played exactly what was written
for them in just the way they would record for
an ordinary carefully timed and synchronised
film track. Kirchin now believes he can save
time and money by recording in an ordinary
sound studio without the use of film and with
more straightforward use of tape. He also

quite an experience. Coincidentally, or characteristically, he had the speakers positioned with
a stereo image spread across a picture window
opening out on a garden. Squirrels ran up
occasionally to poke their heads through the
bushes and blink. I rather like to think they
could hear what was going on. It's not often a
squirrel hears the sound of a lion anda marimba
on the edge of Hampstead Heath.
A lot of animal tracks were recorded at
London Zoo. Some sounds are clearly recognisable, like the lion that duets with the marimba. Others are less easily recognisable like the
ominous rumble that turns out to have been
produced by a cello reduced an octave and
mixed with the mating calls of two hornbills
dropped by three octaves. At the end of one
track, Evan Parker (well known as an avant garde sax player) duets with a canary, blackbird and robin. But the canary has been dropped two octaves to bring into saxophone range
the 'figaro, figaro, figaro' phrase it sings all day
above a leather shop in Hampstead.
At the time of writing, Kirchin is composing
a score of this type ('flesh and blood electronics'
seems for the time being the best way of
describing it) for a modern production of
Richard III to be put on at Nottingham by
Peter McEnery, and starring Leonard Rossiter.

the amount of equalisation and microphone
placing required. I observed this in particular on this session.
I have explained previously that the quadraphonic tape was made from an overall stereo
balance on Tracks One and Two and mainly
ambience on Tracks Three and Four. The
eight track machine was fed with the outputs
of channels such that it could later be balanced
to achieve both satisfactory stereo and quadraphony. Track One contained the outputs from
the left section of strings, Tracks Two and
Three the left and right ambience, Track Four
the right group of strings including violas,
cellos and basses and the timpani, Track Five
the left -hand section of the woodwinds, French
horns and some brass, Track Six percussion,
Track Seven piano, and Track Eight wind

section and brass. Tracks One and Four also
had some output added from the stereo microphone, thus adding a contribution from the
entire orchestra and soloist.
Some readers who prefer the use of a basic
coincident mic technique may be surprised at
the large number of microphones employed,
but there are considerable difficulties in the use
of a coincident technique in some halls.
Walthamstow may well be an example of a hall
that gives disappointing results with such a
technique. However, the acoustics are such
that many fine recordings have been made
there. It would be most interesting to record
quadraphonics independently in this hall,
using a pure four microphone technique, at
the same time as making a normal multi -mic
commercial balance.

believes there may be room for live spontaneous exchanges between the musicians and the
animal sounds, rather in the manner of jazz
musicians swopping fours, eights and twos.
Sitting in Kirchin's work room at his Hampstead home and listening to the finished results
(you can hear these on EMI SCX 6463) was
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3M announce a double -sided
in the quality of
professional recording
New Scotch 206.

A new oxide coating that gives
a 3 db increase in signal -to -noise
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3M have been at the forefront of recording
tape development for many years. Now they
offer a new dimension in recording perfection
with their new Scotch 206 professional tape.
This remarkable product is the result of
technological breakthroughs in the coatings
on the recording and backing surfaces.
1. A new oxide recording surface
After several years of laboratory research
3M have developed a proprietary oxide which
makes possible a 3 db increase in signal -to -noise
ratio. This means you have the latitude to
capture the extremes of frequency and output
without sacrificing any pure sound quality.
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Scotch 206 tape also considerably reduces
accumulated noise on multitrack recordings a major problem up to now.
It is also very tough, resists scratching and
prevents drop outs caused by tape debris.
2. A new matt back coating
The new back coating improves the tape's
handling characteristics, prevents slipping and
ensures more uniform winding.
It also helps to guide the tape more
accurately across the recording heads, reducing
expensive head wear.
The backing is tougher, more scratch resistant than its rivals. And since it is
electrically conductive, dust and dirt are not
attracted and held to it.
Scotch 206 tape is compatible with any
professional recording system and is available
in 1 ", ", 1" and 2 " widths.
For further details fill in the coupon below.
'l'o: Mr. R. Haworth, Magnetic Products, SS/6/72
:;AI inited Kingdom Limited,
:; \I House, Wig more Street, London, w1A lET.
Please send me further details about Scotch 206
professional recording tape.
I

l'he unique back coating gives
Scotch 206 tape a more even wind.
Compare it yourself with the
ordinary tape on the right, above.
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The Shure SM53 professional unidirectional microphone is seen with increasing frequency in the best of company because it affords eight distinct performance advantages: (1) a wider front working angle with uniform tonal quality;
(2) effective noise rejection through a true cardioid pickup characteristic; (3)
a built -in shock mount for effective mechanical noise isolation; (4) extraordinary ruggedness for performance consistency after severe shocks; (5) a
superior hum rejection system; (6) an integral breath "pop" filter; (7) a minimized proximity effect for constant tonal quality; and (8) full field serviceability.

Interested?

Shure Electronics Limited
84 Blackfriars Road
London SE1 8HA, England
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John Shuttleworth

AFTER recently reviewing the Nagra 4S, I
was invited to visit the Kudelski factory in
Lausanne to discuss some of the points raised.
The factory is a newish building, pleasant and
modern, a large percentage of the space being
given over to design and research, with what
appeared to be Mr Kudelski's own private
research lab next door to the boardroom. This
lab is equipped with all the test equipment needed to evaluate a recording chain and must be
one of the best in existence.
The factory is currently producing various
versions of Nagra recorder and new products on
the way are a mixer of modular construction
and high quality turntables and pick up arms
for studio use.
The points (arising from the Nagra 4S review)
were the widely differing amounts of flutter
detected on unweighted rms measurements
using different brands of tape, the rather
restricted range of bias adjustment, and the
higher 40 Hz distortion figures than those
obtained from the 4D.
Kudelski recently investigated the characteristics of various currently available tapes.
These have been found to divide into three
distinct groups within which the bias requirement of each tape is almost identical. Because
of this, it was felt adequate to supply a five
position bias adjustment switch assuming the
customer would use the Nagra with tapes from
the recommended group.
Bias control

Unfortunately this philosophy does not take
into account some users' favourite brands of
tape. Many users prefer sufficient control of
bias to be able to set up the machine in the way
they like. Finally, of course, the extreme likelihood that there will be considerable advances in
tape production long before the Nagra has completed its useful life: it would be useful to be
able to take advantage of future improved
tapes without having to return the recorder to
the factory for further adjustments.
These points were taken by Kudelski and all
is recorders will from now on have modified
bias controls to give the customer complete
control. It should be noted, however, that
alteration of bias affects the adjustment of the
anti -distortion circuit and that any change in
bias must be followed by an adjustment there.
Some time was spent in discussing how best
to provide bias control as some users will
obviously prefer fully accessible controls while
others would rather have them inside the
machine to discourage knob twiddlers. The
likely solution which seemed to meet both
requirements is a three-position switch on the
STUDIO SOUND, JUNE 1972

deck for quick adjustments to suit tapes from
one of the three groups, plus a variable control
inside the machine for accurate setting up in
the lab.
With regard to the flutter measured (rms
unweighted), it must be remembered that other
factors than fast variation in tape speed will
affect the readings. While the figures obtained
are perfectly meaningful in comparing the performance of different recorders used with
different brands of tape, they do not give the
complete answer, particularly when they are as
low as those obtained on the Nagra. Kudelski
research into tape characteristics has shown
that different brands of tape have widely different levels of modulation noise. A tape with
a higher modulation noise will give a higher
reading of unweighted rms wow and flutter.
Modulation noise depends on the intimacy of
contact with the recording head as well as on
the properties of the tape. As the head geometry
can only be made optimum for a particular type
of tape running at a given tension, this can
cause some of the differences.
Cleanlinessandevenness of oxide coating play
a big part in reducing modulation noise. I was
shown a `tape cleaner' which produced a dramatic improvement when introduced before the
erase head. Measurements of wow and flutter
using the Kudelski meter, which has been
designed to eliminate the effect of modulation
noise as far as possible, showed that readings
with different types of tape were very similar
and that further alterations to the tape path or
guides would not be justified on these grounds.
The final point discussed was the rather high
(for a Nagra) distortion figure at 40 Hz. Distortion at this end is closely linked with the
recovery time of the limiter. As the Nagra was
designed with the film boys in mind, a very
short recovery time was arranged so that rifle
and pistol shots would not upset the recordings.
In practice, however, people are so used to
the sound of a shot which has overloaded a tape
that they find the undistorted signal dull and
inadequate. For this reason the `record without
limiter' position has been provided on the 4S
and a larger recovery time on the limiter might
now be acceptable.
While we were discussing this possibility, one
of the Kudelski engineers modified a 4S in the
way suggested and distortion measurements on
the modified machine gave results as remarkable at 40 Hz as at other frequencies. Kudelski
want to investigate the change in recovery time
further but it is certain that a modification will
be introduced later. Hayden Laboratories will,
of course, be able to modify existing machines
to the new standard when this has been decided.

Readers may wonder how machines like the
4S can give distortion readings lower than the
theoretical tape distortion.
The principle
behind the anti -distortion circuit is ingenious
and simple. The idea is to predistort the signal
in a manner directly opposed to the distortion
that will be produced by the tape. The two
distortions should thus cancel, leaving less
residual distortion than would otherwise be
possible.
It has been found that a pair of diodes used
back to back give almost the opposite curve to
the hysteresis curve of the tape and a circuit
based on this is used in the Stellavox. A slightly
more elaborate one is found in the Nagra.
Since the hysteresis curve of the tape changes
with any variation in bias, it follows as stated
earlier that any change in bias must be followed
by an adjustment of the anti -distortion circuit.
I was interested to note that my opinion of
the rough relationship between weighted and
unweighted figure was confirmed yet again. In
my review of the 4S, the unweighted s/n ratio
was measured as 64 dB. Measurements of the
weighted figure at Kudelski gave 74 dB, exactly
the 10 dB I always subtract mentally from the
weighted figures given in specifications. It is
interesting to note that these quite remarkable
figures are obtained on a stereo machine using
a very wide guard band.
Cassette problem
I asked if Kudelski had any plans to produce
a cassette machine either for interview or
domestic use but was told that the problem of
azimuth with cassettes precluded their use for
compatible mono and stereo recordings, as the
two channels keep going in and out of phase. A
machine was developed at the factory which
maintained azimuth automatically by a signal
recorded on the tape, but tapes made on this
recorder would not be compatible with other
cassette machines. The project was abandoned
in favour of the higher quality and reliability
associated with the various Nagra recorders
now in production and under development.
I was most impressed during my visit to
Kudelski by the amount of research done before
a new product is launched and the care taken
in every stage of manufacture.
The modern spacious and well equipped factory is ideally situated and seems to have an
unusually large staff of highly qualified engineers. Led by Mr Kudelski, this team still search
after perfection and it is little wonder that the
Nagra is such a superb recorder. I would like
to thank Kudelski and Hayden Laboratories
for their kindness and hospitality and for what
proved to be a most instructive visit.
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Background
Annihilation
with KEPEX

TELEFUNKEN

M28A f633

The new electronic sensor :: the wide
range gain expander, absorbing any
background or low -level noise :: soaking
up all tape hiss, instrument hum and
amplifier noise :: separates tracks,
eliminates studio noise, removes
unwanted sourds. In short, the simple
way to obtain perfect tracks without
impairing the criginal.
Fitted with range, release and threshold
con :rots to gjye a wide range of
controlled application, plus simple visual
gain display in digital form.
The instrument for the professional
recordist, the multi -track studio engineer
and the broadcasting technician. Supplied
in modular form for ready integration
into existing coisoles, or as racked and
mounted units for up to 16 channels.
Write now for details.
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MAGNETOPHON M28A
professional tape recorder by
Telefunken, the company who
made the world's first tape

recorder.

Three -motor tape transat 3,'- and 7; ips ensuring

port

maximum speed constancy.
Fully comprehensive

r
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Interchangeable head
assembly comprising half track, stereo, erase, record
and playback heads, is mounted
on 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.

mixing

facilities.

Solid state electronics
are used throughout. Modular
construction ensures trouble -

free maintenance and replacement of parts.

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

Broadcast studio versions. Models
28B and 28C are provided with
tape speeds of 15 and 7; 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.

Two -channel monitoring
VU -meter amplifier

and

can be switched to two modes.
In the 'before -tape' mode the

F.WO.BAUCH
LIMITED
49 Theobald Street,
Boreham Wood, Herts.
Tel: 01 -953 0091 Telex: 27502

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 nationalstandardsare provided.

A.E.G. Telefunken
A.E.G. House
Chichester Rents,
Chancery Lane,
London WC2

Tel:

01

-242 9944
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John Dwyer

ARCHITECTS are a race apart, it would
seem. The opening address of the second
convention of the Central European section of
the AES, held at the Holiday Inn on Munich's
Leopoldstrasse, was brilliantly lit from the
large windows on each side of the conference
hall. The early morning sun filled your eyes
from a tall rectangular window behind the
chairman.
So when the first lecturer called for the first
slide there was a great deal of shuffling about
to pull curtains shut. The window at the front
remained; architecturally right, perhaps, but
without curtain or blind. On subsequent days,
and with the doubtful benefit of many litres of
Bavarian beer still saying their goodbyes from
the night before that window could become a
problem.
More whispering, more shuffling, much
coloured paper, much sticky tape, and the
offending window ceased to offend. All this
while the first lecturer delivered what was
probably the most nerve- racking lecture of the
session.
The lecture programme began at 9.00 on
Tuesday March 14 and the closing address was
held at 17.30 on the following Tuesday. Forty one papers were presented by speakers from 14
countries and for this reason it was necessary
to arrange the lectures in two concurrent
sessions per day. Each of the six sessions
considered various aspects of a theme.
As well as lectures, there was an exhibition
at which 25 firms were represented. Visits to
studios and factories in the Munich area were
also arranged.
The convention was well organised apart
from one or two things; one lecturer I spoke to
complained about the audio visual facilities.
The overhead projector used in the larger hall,
he said, was too small. The slide projector at
the back of the hall was too near head height so
that, as people entered or left (as they did
constantly), the screen was obscured. In the
smaller lecture hall, the ventilation noise was
irritating and the mild sunny weather seemed
to have taken the heating engineers by surprise,
for the heat was stifling the whole time. Going
round the exhibition you often got a shock
when you touched equipment.
The first session was about sound recording.
In the opening lecture of the session, J. W.
Remouit told of some of the problems encountered in relating sound television pictures to
sound. Cinema films seem particularly difficult
in this respect. Mr Remouit said that, in
reducing the size of the screen and the room
in which the film is presented, the relationship
between sound and picture became unbalanced. The position of the loudspeaker in a television affected the intelligibility of the signal.
`The main criterion for judging the position
STUDIO SOUND, JUNE 1972

for the speaker seems to be the space available
when everything else has been fitted.'
The second, third and fourth lectures in this
first session were in German. 'The use of
support microphones in head-related stereo phony' discussed the possibility of using a third
microphone to simulate direction and distance
in binaural stereo. Some of the equipment
relating to this lecture was on show on the
Neumann stand at the exhibition.
In the third lecture, research was outlined
into the connection between musical style and
acoustic ambience.
The fourth lecture, 'Sound recording and
acoustics in the new dance-music studio of the
Hessische Rundfunk,' concerned the use of
short reverberation times, the avoidance of
first reflections, and the reduction of sound
levels with increasing distance to produce a
certain acoustic. This was connected with the
previous lecture in that there was some
discussion of the effect of acoustics upon the
playing of musicians. It would seem that the
idea that musicians are affected by the sound
of their own instruments is belatedly coming
home to some producers and engineers.
The fifth lecture in the first session concerned
the use of stereo with television pictures and
discussed the problems raised by the use of
zoom lenses, switching between cameras, studio
acoustics, control board design, microphone
placement, and the use of 'Off Camera' sounds.
While these lectures were going on in the
main hall, the smaller room (which holds about
150) was the scene of six lectures concerned
with instrumentation and measurements. The
first two were concerned with designing a high
power cutting amplifier and with circuit design
for the reduction of transient intermodulation
distortion in amplifiers. In the third, N. V.
Franssen of Philips Research Laboratories
delivered a lecture on 'Tempered tone scale
generation from a single oscillator'.
His circuit uses digital techniques to obtain
an output frequency related to that of the
input by the twelfth root of two, which relates
adjacent notes of the equal temperament
scale. Twelve notes are obtained in this way
and octaves are derived by frequency doubling.

Predistortion
Following this, Michael Gerzon gave a
lecture on predistortion techniques. Signals are
distorted by transmission systems and, to avoid
this, a compensating distortion is added to the
signal before it is transmitted. Gerzon suggested using a feedforward loop instead of the
more usual feedback loop. He gave examples
with reference to the multiplexing of FM

transmissions.
The following lecture of the session, in
German, was a report of tests to find the best

transmission frequencies for radio microphones
under given conditions. Following this came
one of the most memorable performances of
the convention. The public relations officer for
the convention, Hermann Wilms, gave a talk
entitled 'Stop using the ambiguous dBm'. Herr
Wilms is a lecturer in electro-acoustics at the
National Radio & Filmtechnical Institute in
Belgium.
His 22 -page paper began with a short
historical survey of the development of the dB
to remind us that the dB, unlike its neighbour
the neper, is defined only as a power ratio.
Thus, if we are comparing two powers, it is
only legitimate to use voltage ratios if the two
impedances across which these voltages
dissipate power are equal. His point is that,
since the two impedances are very rarely equal,
we have no right to go on using the dBm as we
have been doing unless we are prepared to
compensate for the change in impedance. If
the dBm can be used to define either a power or
a voltage output level, then the statement
'Output level equals 12 dBm into 30 ohms'
could refer to either an output power of 12 dBm
or an output voltage of 12 dBm and these are
two different things.
Herr Wilms points out that the IEC recommendation 268 -2 of April 1971 suggests that the
dBm be discarded in favour of the dB(V), for
which voltage ratios are defined as dB with
reference to 1V. If engineers were prepared to
drop the 0.775V reference in favour of I V, or
if the 600 ohm impedance could be abandoned
in favour of one of 1 kû, then all would be
well.

As Herr Wilms points out in his paper, these
are somewhat Utopian dreams and we must
adopt a new proposal for the dBm. What he
suggests is to annotate the 0.775V reference as
follows: 0 dB ref 0.775V =0 dB (V.7).
Members of the audience reacted swiftly to
these proposals. John Mosely, late of Command Studios, remarked that, if these proposals were adopted, then he feared the vu
meter would become obsolete (Not before its
time -Ed).
Another gentleman stood up and informed
those present that the IEC recommendation
which had been referred to (268) was in fact
published in a different form to that agreed
upon by the international committee nominally
responsible for the document. Doubtless you
have your own views on the subject. We shall
see what becomes of Herr Wilms proposal
for the dB (V.7).
The first three lectures of the third session
were conducted in German or Dutch. They
were: A studio cassette system for a tape speed
device for distributing
of 9.5 cm /s; a Unipot
sound sources into the four channels of a
continued 35
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Once you decide what
you want from a good receiver,
choose the Sansui to match.
If you just want a good all- around receiver that
puts out 34 watts, has top FM reception capabilities
(MOS FET in frontend), holds down distortion and
connects all the necessary source components and
a pair of speaker systems, the Sansui 210 certainly
fits the bill.
But if you're looking for something more in a
receiver, say more power, and even better FM reception capabilities (MOS FET & IC), and provisions
for driving up to two pairs of speaker systems, then
the 44 watt Sansui 310 is your kind of receiver.
Obviously, the 310 costs more than 210 and
could be a factor in your decision, but you get a
good receiver no matter which way you choose.
At your nearest Sansui dealer.

310

Music Power (IHF)
THD (at rated output)
Power Bandwidth (IHF)

44W at 4Q
less than 1%
25

to 25,003Hz

210

34W at

452

less than 1`'.
30

to 25,000Hz

Channel Separation (AUX)

better than 55dB

better than 45dB

Hum and Noise AUX (IHF)

better than 75dó

better than 70dB

2.8pV

5.5pV

better than 60dB

better than 50dB

FM Sensitivity (IHF)

5/N Ratio

England: VERNITRON LTD. Thornhill Southampton S09 5QF Tel: Southampton 44811 / Ireland: INTERNATIONAL TRADING GROUP LTD. 5 Cope Street. Dame
Street. Dublin 2 Nest Germany: COMPO HI -FI G.M.B.H. 6 Frankfurt am Main, Reuterweg 65 / France: HENRI COTTE & CIE 77, Rue J. -R. Thorelle, 77, 92- Bourg -laReine - Luxembourg: LUX Hi-fi 3, rue Glesener, Luxembourg / Austria: THE VIENNA HIGH FIDELITY & STEREO CO. A 1070 Wien 7, Burggasse 114 / Belgium:
MATELECTRIC S. P.R.L. Boulevard Léopold II, 199, 1080 Brussels / Netherlands: TEMPOFOON N.V. Tilburg, Kapitein Hatterasstraat 8, Postbus 540 / Switzerland:
SONOVOX 4G Wallstrasse 11, 4051 Basel / Greece: ELINA LTD. 59 & 59A Tritis Septemvriou Street, Athens 103 / Italy: GILBERTO GAUDI S.A.S. Corso Di Porta
Nuova 48. \Ulano 20121 / Cyprus: ELECTROACOUSTIC SUPPLY CO., LTD., P.O. Box 625, Limassol / Spain: COMERICA S.L. General Cabrera, 21 Madrid 20 Portugal:
CENTELEC LDA. Avenida Fontes Pereira de Melo, 47, 4.odto., Lisboa -1 / Malta: R. BRIZZI 293, Kingsway, Valletta / Canary Islands: R. HASSARAM Calle la Naval, 87,
Las Palmas South Africa: GLENS (PTY) LTD. P.O. Box 6406 Johannesburg / SANSUI AUDIO EUROPE S.A. Diacem Bldg., Vestingstraat 53 -55, 2000 Antwerp, Belgium /
SANSUI AUDIO EUROPE S.A. FRANKFURT OFFICE 6 Frankfurt am Main, Reuterweg 93, ',Vest Germany / SANSUI riECTRIC CO., LTD. 14 -1, 2- chome, Izumi,
Sugmami-k u, Tokyo 168, Japan
'
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quadraphonic console -and a metal foil reverberation unit with extremely small dimensions.
The fourth lecture was called 'Voltage controlled gain in the audio channel'. In this, J.
Mellis gave details of a circuit arrangement
which can be used in mixing consoles and
synthesiser amplifiers. The design uses a long tailed pair at the input which functions as a
variable gain differential amplifier. The control
voltage which determines the gain is applied
to the constant current generator connected to
the two emitters. There is a variable law switch
in the emitter of the constant current transistor.
The control voltage is supplied from an
amplifier with a linear fader at the input. This
fader controls the audio output and eight or 16
channels can be ganged to it if necessary.
The third session concluded with two papers
entitled 'Long term programme attenuator',
and 'Volume control equipment with discrete
display, variable dynamic properties and signal
processing output'. The first describes a level
controller which does not compress or expand
the input but affects the overall programme
level. In theory, a constant or nearly constant
output level is obtained for use in broadcasting.
The other lecture, unfortunately in German,
advanced a new form of level control meter
which will give information about the amplitude distribution or pulse distribution of the
signal.
Session four, the first on transducers, started
with a paper on unidirectionally radiating
loudspeakers. This involved presenting various
approaches to the design of loudspeaker
enclosures. Following this, H. D. Harwood of
the BBC presented two papers on Doppler
distortion in loudspeakers. Unless the crossovers are correctly arranged, a high pitch
signal in a loudspeaker may be frequency
modulated by low frequency movement of the
cone. Mr Harwood outlined the basis on which
he had conducted his tests and indicated that
the subjective effect of Doppler distortion was
nothing like as serious as measurements
suggested. This is qualified by Mr Harwood's
initial premise that he was only interested in
tests made on programme which, according to
his definition, excludes any form of pure tone.
The next lecture was given by A. V. Siniscal
of Spectra Sonics. In it he described his
company's latest high power public address
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Schlumberger stand

equipment, which will supply up to 3 kW. As
Mr Siniscal said, the sound 'will kill anyone
within the first 50 rows'. This output, it was
claimed, is made possible by cascading a
number of amplifier modules and supplying
the loudspeaker units separately. Thus the low
frequency, mid range, and high frequency units
will each have one or more amplifiers connected
to them, the crossover networks being at the
input to the amplifiers. The claimed power
output only applies, therefore, if the sound
produced is apportioned equally among all
four units.
There was some dispute about the mathematics by which the power output figures were
obtained. The voltages across the loudspeaker
units were added in series but for some
reason the impedances of the units were not
though a correct figure was arrived at.
The fifth session was entitled 'Music, Speech
and Hearing' and most of the lectures, conducted in German, concerned acoustic physics.
The first two lectures of the sixth session, in
German, concerned electret microphone capsules and couplers used in headphone measurements. In the third lecture, a comparison was
made between line sources and discrete sound
source arrays. It was concluded that continuous radiators have higher frequency range
and better directivity. A horn design was
shown for use as a continuous radiator and a
method was given for improving the directivity
by using an acoustic lens.
The fourth lecture of the session featured
methods of calculating the directivity of these
continuous arrays by using what the authors
called an abacus. The three lectures of the
first forum were in German. The first concerned
the impulse testing of loudspeakers and equipment. The second was about non -linearities in
the interconnection of transmission elements.
The last asked whether the distortion factor
measurement was relevant. It was pointed out
that there was a discrepancy between perceptihie distortion and measured total harmonic

distortion. Suitable weighting networks were
proposed.
The second forum, held on Wednesday afternoon, concerned digital techniques in audio.
The first paper explained a method of encoding
and decoding audio signals digitally.
A
demonstration of the results obtainable with
the equipment followed. The second paper of
this forum covered digital delay apparatus.
The final lecture was entitled 'A fader with
digital control'. The fader consists of a chain
of matched resistive T attenuators with
attenuations in a binary sequence in dB, starting from 0.75 dB. The attenuators are switched
by fets. Circuit details were shown and the
effect of future developments of this kind on
console design was discussed.
The third forum was concerned with the
reproduction of four channel stereo. In the
first paper, Duane Cooper of the University of
Illinois advanced the theory that three channels
were really quite sufficient. The fourth channel
makes little or no difference, but the addition
of a third channel to the basic stereo pair
radically alters the perspective or depth sense
afforded to an off centre listener. Further, Mr
Cooper contends that this third channel can
have a bandwidth as low as 2 kHz. 'The
listener cannot tell the difference between a
top- boosted 2 kHz and a full width third
channel.'
Following Mr Cooper's discourse, Michael
Gerzon leapt to the microphone to advance
his own theories on periphony. What he had
to say complemented Mr Cooper's work and
was a natural extension of it, said Mr Gerzon.
He was good enough to mention that certain
problems might be encountered using the
tetrahedral arrangement in the home, not least
that of arranging the furniture. He made the
point that the periphonic setup was inclined to
show up the smallest fault in loudspeakers and
should have high fidelity, good channel separation, should be compatible, economic and
standardised.
Following this, T. Inoue presented a paper
through an interpreter explaining improvements that have been made in the JVC carrier
system, which include improvements in the
disc cutting equipment, the pickup stylus itself
(a newly developed device called the Shibata
stylus) and the use of a newly developed noise
reduction system. Each groove wall of a JVC
record, which cannot be played with an
ordinary stylus, has two signals impressed
upon it. One groove wall has the sum plus the
continued over

The NTP stand. NTP are currently
represented in the UK by Feldon.

Ortoton displayed
disc -cutting equipment and a
light -beam vu meter.
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difference of channels one and two, the other
has the sum plus difference of channels three
and four. The difference signals are modulated
on a 30 kHz carrier. A combination of phase
and frequency modulation is used, the former
for frequencies between 80 Hz and 6 kHz and
the latter for frequencies to either side. The
noise reduction system is applied to the
difference signals only, low level signals being
emphasised above 700 Hz in the record mode
and de-emphasised in playback. High level
signals are recorded and played back flat. The
high point of the lecture was the covering of a
JVC disc in french chalk. It appeared to make
little difference.
The last lecture of the session was a paper
presented by John Mosely for R. Itoh of
Sansui. It was described in the programme as
an introduction to the quadraphonic QS
system.
During the convention there were opportunities to hear some of the systems working
in domestic listening conditions. The JVC
demonstration, held in a room on the hotel's
fifth floor, was impressive apart from the rather
intrusive surface noise. Part of the demonstration was a cathode ray display in front of the
listener which indicated the instantaneous
amplitudes at each of the four speakers; it told
you, in fact, where the sound was coming from.
I thought the sound convincing enough without
the aid of this device, which seemed an
unnecessary admission of defeat.

The exhibition was held in what is normally
the ballroom. Two exhibitors had to show
their wares on the stage, accessible only from
behind a curtain. I was told that there were
more applications for space than could be
accommodated. Names familiar in Britain
included AEG, Beyer, Helios, Sansui, Spectra sound, AKG, Staar SA, NTP, Klein and
Hummel, Neumann, Ortofen, EMT, Philips,
Neve, Studer, Dolby, Nortronic, and Spectra
Sonics.
Schalltechnik of Karlsruhe were showing,
with the aid of a large mechanical model, their
CMT36 capacitor microphone. The model
showed how the microphone can be switched
to any of three polar diagrams. Only one
diaphragm is used and the switching is done
mechanically. A French firm, Schlumberger,
were demonstrating their range of programmable equipment. Elements include comparison matrices, addressable memories, remote
control modules, switching grids, and automatic fader logic units. The latter can blend
two programmes in any of eight ways, selectable
by switch. All the units use modular construction. The firm manufactures a wide range of
sound and vision equipment and has installed
many of ORTF's studios in France. Their
products should find a supplier in this country
before long.
There were a number of firms demonstrating
light beam signal level meters. Typical of these
was one manufactured by Hans Weissert of
Berlin. This has two separate channels operating on the same scale and is very expensive,
particularly if you are thinking of installing one
in each channel of a mixer. Peter W. Wolfert.

a Hamburg firm, were also showing a twin
beam peak level meter. The price is 620 DM,

about £78. They also had on show a number
of amplifiers, some items of test equipmert
and correlation measuring instruments.
A Munich firm, Echolette, displayed a portable mixer. This had ten inputs (two per fader),
two outputs, echo send and return, and bass
and treble equalisation on each channel. The
mixing circuits were constructed using operational amplifier ics. A built -in spring reverberation unit gave a maximum reverberation time
of two seconds. They were also showing a tape
reverberation unit which is not yet in full
production. You could listen to this by putting
on headphones and speaking into a microphone. It was good, so good that I expressed
disbelief. I asked how it worked and began to
receive a potted course in tape recording and
reproduction. I said I didn't mean that
just
didn't sound like a tape delay system.
`Ah, that's because we have put a spring
under the table, ja ?'
Ja.
Nearly 350 delegates attended the convention
and one of the most impressive features was
the enthusiasm with which the various lecture
topics were discussed during the coffee periods.
Especially memorable and by no means
uncommon was the sight of groups of people,
wrestling with Europe's many languages, trying
to express points of view about some aspect of
audio engineering. Had the convention had
nothing to do with audio this would have been
impressive. As it was, what took place in
Munich this year can do the recording industry
nothing but good.

-it

MODULAR STUDIO PII \FR.
A new studio performance modular
mixer desk introduced by Electrosonic
and competitively priced to meet all
the normal recording and mixing
requirements of the smaller studio.

The desk is of extremely compact
design and the special requirements
of individual users are met by
custom -building to incorporate any
combination of input and output
modules with patching; control and
talkback facilities.

Please ask us for more details or send
us your specification to quote
against: our response might be
interesting!

ELECTROSONIC
Electronic Control & Audio Systems
47 Old Woolwich Road London SE10
Phone 01 -858 4784/5/6 Cables: Multiplex London SE10

sElectrosonic Limited
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r `HERE are three basic reasons for hiring
1 equipment. First, because it may be
considered economically justifiable. Second, to
overcome a temporary shortage of equipment,
whether due to a peak in the work load or
failure in the main equipment. Third, to
evaluate a specific type of equipment prior to
possible purchase or where longer term capital
requirements are uncertain.
The second and third instances occur quite
frequently in recording studios but the first
reason is not often considered by engineers as
meriting serious consideration. Most engineers
like owning equipment because it is always
available when required. Furthermore it is
usually considered that hired equipment is not
as well looked after or maintained as if they
owned it themselves. This may well account
for the relatively undeveloped state of the
electronics hire business.
There are few
organisations specialising in the hire of electronic and recording equipment, the majority
consider hire equipment as a subsidiary part
The recording industry is,
of their business.
of course, a hire business in itself, hiring out
studio space and equipment for the duration of
a recording.
Most artists would not consider owning their
own studio since it would be hard to justify
economically. How does one therefore set
about deciding which equipment to own and
which to hire? The higher the initial cost of
the equipment, the more difficult it is to justify
purchasing. Hence ownership should normally
be restricted to good 'value for money' items,
the remaining items being hired unless in
continuous use. Contract hire of equipment is
particularly advantageous where equipment has
a fast depreciation or requires frequent
maintenance. Hiring is attractive here since
agreements normally place the onus for
maintenance on the owner. For example, many
companies have taken advantage of contract
hire facilities to obtain all their cars and vans.
This is made even more attractive since rental
charges are eligible for tax allowances in the
UK.
It is unfortunate to see firms run into liquidity problems, not because of poor sales or
inferior products, but because far too many of
their assets are tied up in capital equipment.
A firm may appear to have ample assets on its
balance sheet and yet be unable to pay its
creditors. It was traditionally regarded as a
sign of strength to have only very limited cash
reserves available at any one time. This thinking was based on the concept that money in the
bank (`current assets' or 'near cash') was not
earning its keep. While this may be true, a firm
with only very limited cash reserves is in a very
vulnerable position when it comes to an
STUDIO SOUND, JUNE 1972

AIR
(Associated Independent Recordings,
Oxford Street, London WI)
Moog synthesiser.

GRANADA RECORDINGS
214

BAILEY
(F. D. Bailey, 131 The Parade, High Street,
Watford WD1 INA)
Dolby A361 noise reduction units. Revox
HS77 tape recorders.

BAUCH
(F. W. O. Bauch Ltd, 49 Theobald Street,
Boreham Wood, Hertfordshire)
ARP 2600 synthesiser.

EMS
(Electronic Music Studios London Ltd, 49
Deodar Road, London SW15)
EMS synthesisers.

(Granada Recordings, Brixton Estate, 1/3
Brixton Road, London SW9)
Scully one, two, four and eight track tape
recorders. Mixing desks. Noise reduction
units. Loudspeakers. Microphones.

HANSEN
(Griffiths Hansen Recordings, 12 Balderton
Street, London WI Y ITF)
Vortexion WVA and WVB, Ferrograph 6,
Revox G36, Reps, Tandberg and Uher
Universal tape recorders. Uher 4000, Philips
EL3301 and Tandberg battery.
Vortexion 10 /15W, 20/20W, Super 50W,
CP50 W and 50/70W mixing amplifiers. Microphones, loudspeakers, record players, headphones, pa and telephone equipment. Pradovit
projector and screens.

JACKSON
(Jackson Recording Co Ltd, The Studios,
Rickmansworth, Hertfordshire)
Wide range of studio equipment. Full details
on request.

ELECTROSONIC
(Electrosonic Ltd, 47 Old Woolwich Road,
London SE10)
Tape replay equipment for spool or continuous
cartridge use. Revox A77, either standard or
with four channel facilities. Large and small
format slide projection equipment, multiplex
programming units (up to 120 function
decoder).
Projection screens and stands,
lighting control equipment and loudspeakers.

FRASER PEACOCK
(Fraser Peacock Associates Ltd, 94 High Street,
Wimbledon Village, London SW19)
High speed tape copying equipment, vtrs, film
strip and multiple sequence projection equipment.

JONES
(R. G. Jones Recording Studios, 14 Mostyn
Road, Merton Park, London SWI9)
Tannoy Monitor Gold loudspeakers. Quad 50
amplifiers. AKG D190 microphones.

LEICESTER RECORDING
(Leicester Recording Co Ltd, 5a Thurcaston
Road, Leicester LE4 5PG)
EMS VCS3 synthesiser. TRD, Revox, Ferro graph and Fi -Cord tape recorders. Valradio
dc/ac converter. STC 4038, Beyer, Shure and
Calrec microphones and suspensions.

LIVINGSTON HIRE
(Livingston Hire Ltd, 2 Bonny Street, London
FELDON
(Feldon Audio Ltd, 126 Great Portland Street,
London WIN 5PH)
Moog Mini and 3C synthesisers. Scully two,
four and eight track portable tape recorders.
JBL monitor loudspeakers.

NW1)
Nagra 3 and 4 tape recorders. B & K test
equipment. Instrumentation recorders (dc to
5 kHz), sound level meters, tripods, voltage
amplifiers, variable filters, multimeters, spectrum analysers.
continued 39
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Higflspeed

tape duplicators
EQUIPMENT
ALWAYS
AVAILABLE
Cassettes Reel /Reel
3 toll

4 to 20 cassettes
every 4-5 minutes

COMPLETE RANGE
OF RECORDERS
FROM MONO 4 " TO
16 TRACK 2"

duplicates
every 9 minutes

Fraser-Peacock Associates Limited
94 High Street Wimbledon Village London SW19

fpa

01.9472233

sole UK distributors of Infonics

GRIFFITHS HANSEN (Recordings) LTD.
SYNTHESISERS

MODEL
C and
MINI MODEL D
I

I

I

Specialists in sound and vision equipment hire
Full range of recorders, mixers, amplifiers, mikes, speakers,
projectors and screens available for hire.

Public Address and Recording Systems for Conferences and
Exhibitions, Tape Duplicating and Specialists in recording
Language courses are all part of our complete studio service.

For further details contact:

Griffiths Hansen (Recordings) Ltd., 12 Balderton Street,
London WIY ITF

NOISE REDUCTION r.
UNITS MODEL 361A I

Tel:
[

01

-499 1231

DOLBY SYSTEM

[jrampianJ
LOUDSPEAKERS
STUDIO MONITOR
4320

CONTROL MONITOR
4310

FELDON AUDIO LTD
126

GREAT PORTLAND STREET

LONDON, W.

I

01

-580 4314

'SERIES 7 AMPLIFIERS'

for ultimate reliability and coolest running

-

GRAMPIAN REPRODUCERS
LIMITED

Hanworth Trading Estate,Feftham, Middlesex,
Telephone: 01- 884 8141.

JACW'X/154
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expansion programme or meeting increased
sales. The only solution is to borrow cash
(usually at high interest rates) or increase
liabilities (a sure way to bankruptcy).
The simple solution, particularly for a small
or medium -sized firm, is to keep its fixed assets
to an absolute minimum. This is where the hire
business merits serious consideration.
By
hiring as much equipment as possible, it is
possible to minimise fixed costs. Take for
example the case where one is attempting to
determine a policy for the ownership of microphones. The type of conclusion that one might
come to is that it is cheaper to hire a top
quality capacitor microphone than to buy one.
One would then evaluate the number of
occasions when only a first -rate capacitor
microphone is adequate for the job. For 80
per cent of the time, a high quality moving coil
microphone of one -fifth the cost of a capacitor
might prove sufficient. Therefore a sensible
policy would be to purchase the moving coil
microphone and hire the capacitor microphone
on the one in five occasions for which it is
required. Hence the capital outlay has been
reduced by four fifths. For the other occasions,
the hiring cost can be directly attributed and
charged to the individual occasion. Thus the
really expensive items of equipment only appear
as a cost when they are actually earning
revenue. This should be the aim of every firm

LOCATION SOUND FACILITIES
(Location Sound Facilities, 57 Ramsay Road,
London W3 8AZ)
Nagra 3, 4 and 4S tape recorders (complete
kits available). Nagra, EMT, Perfectone and
Vortexion mixers. AKG D19, D190, D24,
D224E, D109 and C29 microphones. Senn heiser MKH405, MKH804 and MKH805.
RCA 10001, 10002, BK6B and BK12A.
Electrovoice 642, 666, 668 and 649B. ITT
4037, 4021 and 4104. Neumann 2.54e. Beyer
M160, M67 and M130. Audio RMS7 (radio)
and RMS9 (radio). Fisher and LSF booms,
microphones poles and favouring poles. Radio
communications, pa, power supply and inductive loop systems.

LOCKWOOD
(Lockwood & Co Woodworkers Ltd, Lowlands
Road, Harrow, Middlesex)
Lockwood loudspeakers.
MAGNEGRAPH
(Magnegraph Recording Co Ltd, Hanway
Place, London WI)
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ensure that all its equipment is earning
revenue for as much time as possible.
The above arrangement also holds true for
development work. Precise measurements on
equipment are usually only required in the
final stages of development. Therefore a policy
for a small company would be to buy good
low -price equipment and hire very accurate
instruments when the occasion arises. This
method is particularly attractive since it is
possible to purchase good quality oscillators,
millivoltmeters, distortion meters, and oscilloscopes at very reasonable prices. Then there
are very reasonable hire facilities for hiring top
quality test equipment. By adopting such a
policy for test equipment, development programmes can be undertaken at reasonable cost
and one can avoid tying up valuable capital
which could probably be better used in other
directions.
The other side

On the other side of the counter, a firm
specialising in hire equipment has to contend
with a number of problems. Maintenance costs
on hired equipment are inevitably high.
Damage to connection plugs and sockets and
the frequent recalibration necessary due to
careless transportation are the most obvious
problems. If a good service is to be offered, it
is necessary to have a maintenance team available to do the work. Maintenance costs can
be reduced by hiring out only the more rugged
(and usually expensive) equipment. A firm can
reduce rough handling to a minimum by running its own delivery service. The multiplicity
of plugs and sockets on audio equipment

Semi- professional and domestic audio equip-

ment.

MCKENZIE
(Angus McKenzie Facilities, 8 Parson Street,
Hendon, London NW4)
Dolby A noise reduction units. Microphone

presents a problem, especially as Phono and
some types of DIN sockets are not suitable for
frequent connection and disconnection. Some
hire organisations in fact modify these sockets
to more rugged and reliable types.
Another problem that faces the hiring
organisation is that hirers wish to use the latest
version of equipment.
Hence a frequent
replacement policy has to be adopted. Livingston Hire have attempted to overcome the
problem by running a separate company which
specialises in hiring out the older equipment at
very attractive rates. Even so, the working life
of a piece of equipment may not be much more
than four years. The buying policy is critical
and requires careful handling if one is not to
finish up with a lot of obsolete and unprofitable
equipment.
The cost of hiring is based on the purchase
price of the equipment and on its expected
utilisation. A hire company would not normally purchase an item of equipment unless
they could envisage a fairly high utilisation.
For a one -week hire period, the charge would
probably be about one twenty-fifth the purchase
price. A car hire firm, on the other hand, would
typically charge about one -fortieth of the
purchase price for a one-week hire period. The
difference is accounted for by the much higher
utilisation of a car compared with an item of
electronic equipment. To put it another way,
the potential market for the hire of a car is
much larger than for electronic equipment.
Even so, to be able to hire £1,000 worth of
equipment for a week for about £40 must be
considered a very attractive proposition.
Anthony Eden

Ferrograph, Revox, Uher (battery) and Stage sound tape machines. AKG D109, D12,
C60/C61 and C28 microphones. ITT 4021 and
4033.
Shure
Sennheiser MKH805 (rifle).
545F. RCA BK6B and Foster microphones.
Radio microphone systems, turntables, microphone stands, mixers, power amplifiers, loudspeakers, headphones, telephones. talkbacks,
Grampian reverberation unit, cables, son et
lumiere and cctv equipment.

mixers.

SOUND NEWS PRODUCTIONS
(Sound News Productions, 10 Clifford Street,
New Bond Street, London W1)
Range of semi -professional audio equipment.

STAGESOUND
(Stagesound London, 11 -12 King
Covent Garden, London WC2)

Street,

THEATRE PROJECTS
(Theatre Projects Sound, 10 Long Acre.
London WCE2 9LN)
Nagra (complete kit), Revox A77 and Vortex ion tape machines. Philips continuous player.
AKG D19 and D19E, D109, D900 and C451
microphones.
Audio radio microphone.
Cueing accessories. HH Electronic and Electrosonic 50W and 100W amplifiers. Electrosonic
and Alice mixers, Vortexion mixer /amplifiers,
floor stands, boom arms, intercoms, reverberation units, cable, transport and personnel.
Lockwood Gold and Red, Philips and Altec
loudspeakers, also various effects speakers.
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EMI 20w Matched loudspeaker set
Frequency range: 20 to 20,000Hz.

Our price

£7.00

350

EMI lOw Matched loudspeaker
set 450.
25p
Our price £3.3c plus
p. &p.
13 }" x 8elliptical loudspeaker

IN PHILIPS TYPE LIBRARY

-

From the world's largest

manufacturer
Audio Magnetics. Lifetime guarantee

has a surround designed for
high travel giving freedom from
distortion when operated at low
frequencies.
NOW IN STOCK EMI I4A /770C Bass Speaker
113.50 plus SOp p. & p. Technical brochure available
215 Kit and 315 Kit. Full range of EMI Speaker
Cabinets. Send for leaflet s.a.e.

1

20p for

\
GARRARD ZERO

100 /A

Superb quality Teak plinth and
cover available at 115 plus

Our
£42
Price
plus 50p

50p p. & p.

p. & p.

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

20p
18p

...

...
...
...

25p
48p
ISp
6p
23p
30p
30p

Ready -made leads
3 -pin to 3 -pin Din
63p
...
3 -pin to open end
53p
5 -pin to 5 -pin Din
80p
5 -pin to open end
...
65p
...
5 -pin to 4 phono plugs
93p
Speaker lead Din to spade 12ft.
38p
Extension lead Din plug to socket 12ft.
.. 65p
All leads approx. 6ft. in length. Post free by re,m.

GARRARD SP25 Mk III
50p Guaranteed new and boxed.
L10-50 plus
carriage.
Normal Price 115.57
plus 50p p. & p.

SINCLAIR project 60

10 -20.

/Normally\

DIAMOND STYLI

Pack 107 5 -pin Din
...
Pack 108 3 -pin Din
...
Pack 135 1" Jack
1"
Jack
Stereo
Pack 130
Pack 103 Loudspeaker Plug
Pack 100 Phono Plug ...
...
Pack 230 3 -pin Socket...
...
Pack 236 5 -pin Socket...
...
Pack 234 Loudspeaker Socket

Save Nearly

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

unit

E4

CASES

LOWEST EVER PRICES!

and independent high frequency
units with associated crossover
network. Frequency range: 55 to
13,000Hz. The cone of the bass

Plinth and Cover for above

CASH & CARRY GOODS

CASSETTES

plus 50p p. & p.

75p

Double Diamond Add 50p
8TA, 9TA, 9TAHC, GP9I, ST4,
ST9, EV26, GC8. OTHERS ON
REQUEST.
Replacement Diamond Styli
12.13 plus 13p p. & p.

Orbit MN22 Styli 12.13

CARTRIDGES
E2.50
El SO
L1.25

1400
16.50

p. & p. on above items 13p.

We have

a comprehensive range of new and used professional
microphones, sound, photographic and audio visual equipment.
EQUIPMENT TAKEN IN PART EXCHANGE.
ORDER by
POST. Order with confidence. Orders despatched the same day as
Open Mon. to Sat. 9 a.m. to 6 p.m. Thurs. 9 a.m. to

I

L
etc., with

plus
50p carr.

£ 16

two Z30
output stages (20W) and power supply unit.
S.a.e. for technical brochure.

£I

Our
Price
plus 50p p. & p.

Goldring G800 Styli 12.25

received.

Our
Price

For building into plinths,

GOLDRING GL69/2

Sonotone 9TAHC (Dia.)
Sonotone 8TA4A (Dia.)
Ronnette 105 (Dia.)
...
Orbit NM22 Magnetic
(Dia.)
...
...
Goldring G800

C23.90 J

f8

p.m.

J. J. FRANCIS
(WOOD GREEN) LTD

123 ALEXANDRA ROAD, HORNSEY,
LONDON, N.8.
Tel 01- 8881662

Sinclair 605
..
Sinclair 2000 ...
Sinclair 3000 ..
Metrosound ST20
Teleton 206B ...

E21

.

...
...
...
...

...
...

..
..
..

E22
E30
E24

119.95
E26

-

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
must be sold. First class tape at lowest ever prices.
DON'T MISS THIS FANTASTIC OPPORTUNITY
Usual Price
60p

Our Price
15p

72p

25p
35p
35p
25p
50p
75p
S0p

Long Play Polyester 300'
4" Long Play Polyester
450'
4" Double Play Polyester 600'
5" Standard Play PVC
600'
5" Plain Boxed
600'
51" Standard Play PVC
900'
Long Play Polyester 1200'
7" in plain boxes
1200'
7" Long Play Polyester
1800'
81" Standard PVC
1800'
81" Long Play Polyester 2400'
10" NAB HUB (no spool) 2400'
3 +"

sr

£I 25
CI .05
£1

00

Li .40
£1.75
C1.75

£250
L3.00
L4.25
L4.00

LI.50
LI.00
LI.50
75p

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.

CHILl1't=111 INC

from

Crown International

M IO

2

Ten Channel Mixer

Inputs (interchangeable boards): 30/600 ohm floating balanced
mic. 10K line bridging. RIAA gram.
D60 POWER AMPLIFIER DUAL CHANNEL

With the introduction of the

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.

*
*

*

*
*
*

PPM level meters.
Five spot frequency line -up oscillator.
12 dBm maximum output at 0'5% distortion.
121 dB signal/noise ratio (20 kHz bandwidth).

to 18 kHz
1dB frequency response.
Basic price is only £220.
30 Hz

!

Power Response:
+ I dB 5 Hz-30 kHz at 30 watts into 8 ohms
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 I kHz at 8 ohms)
Hum and Noise:
106 dB below 30 watts level
Load Impedance:
4 ohms or greater
Dimensions:
17" wide. 81" deep. II" thin

Weight:

10Ib

Price:

L97
Sole Agents:

MACINNES LABORATORIES LTD.

Stonham, Stowmarket, Suffolk
TEL, STONHAM 486
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SLB

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

Elect-et T1rophunes
By John Fisher

r `HIS

must be the most frustrating and
I have undertaken.
It
has certainly taken the longest, or has seemed
to, and I am still not sure what my final
conclusions are. Let me explain. The whole
business was my own fault anyway. I had
heard of these electret microphones being
imported from Japan, some at relatively modest
prices considering they were potential competitors for the conventional capacitor microphone
with its power supply complications. True,
even electret microphones need a power supply.
But, because they do not need an ht supply to
polarise the diaphragm, the power supply can
be very simple. In fact it can be a small low
voltage battery inside the microphone case.
Not so long ago, capacitor microphones did
away with the need for a heater supply when
semi -conductor amplifiers took over from
valves and nuvistors. The permanently polarised diaphragm takes the process a stage
farther, and only a low voltage low current
supply for the amplifier is required.
The
millennium appeared to have arrived. But had

1 tantalising review

it?

The theory ...
The idea behind the electret microphone is
that it is possible to produce the electrostatic
equivalent of the permanent magnet. Opinion
appears to differ as to how long an electret will
persist: as yet there is little practical evidence
as far as microphones are concerned, but 'many
years' seems a likely guess, though it is
rumoured that some may only last about three
years before losing their polarisation, and
others are said to 'die' temporarily.
I understand that one way of inducing a
permanent and uniform charge between the
two faces of a polymer diaphragm is to bombard it with an electron stream. The charged

FIG.

diaphragm is mounted in front of a back plate,
as with a conventional capacitor microphone
capsule. The outer face of the diaphragm and
the back plate are held at the same potential by
the input resistance of the head amplifier, and
a potential is induced between the inner face
of the diaphragm and the backplate. Vibrations
of the diaphragm cause small changes in
capacitance between the diaphragm and backplate, in the conventional way. Given a high
resistance amplifier and constant charge on the
diaphragm, the changes in capacitance are
reflected in small changes in potential between
the inner face of the diaphragm and backplate,
which induces a signal in the amplifier (fig. 1).
The capsule itself can be and is made quite
small. in the order of 12 mm diameter. This
smallness in size makes for a neat microphone
and, more important, for potentially good
acoustical performance.
The microphone
supplied for examination (Sony ECM-22P and
Eagle CO-96) were both cardioids, having a
pattern of holes drilled through the backplate
and free access of sound to the rear of the
capsule to provide phase -shift operation. The
capsule is coupled to a solid -stage amplifier
with a high input impedance. In the case of
the Eagle this is a bootstrapped fet source-

FIG 2
+1SV

22m

follower (fig. 2a), in the Sony a fet -ic amplifier
driving a transformer with taps for phantom
powering (fig. 2b).

... and

is where the problems
begin. I suppose I should begin with my first
impressions. Those of the Sony, in its nice
padded plastic travelling case, with stand

mount, adapter, wind shield and Cannon plug,
were all very good. The instruction book said
the microphone could be phantom powered (it
couldn't quite decide on the lower operating
voltage) up to 54V (fig. 3) and made helpful
suggestions about connections, including consulting your dealer (this is called a professional
microphone).
It also said the microphone
could be powered by an internal 9V battery.
which appealed to me no end as I don't normally phantom power anything and don't have
the appropriate Sony power supply unit. Snag?
No battery supplied. It's a pen -cell (HP7) size
8.4V to 9V, mercury cell or dry battery at
choice, but neither was enclosed in the package,
and I have found neither a Sony agent nor a
hearing aid battery seller who could supply one
from stock. One can, in fact, leave offhalf the
microphone case, wedge a PRY battery in place
with its
ve terminal against the spot where
the battery positive should go, and use a flying
croc lead from the negative terminal of the
battery to the spring contact holding the PRY
in place. But this is hardly worthy of a microphone costing over £60 in this country. The
alternative is to rig up a phantom supply.
did both in the course of tests. The mic is
intended to feed balanced inputs. but one side
of the transformer output can be earthed for
domestic or unbalanced -input recorders and
equipment.
continued 13
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FRANCIS OF STREATHAM
Telefunken

WITH PRE -AMPS
(Microphone extra)
Akai 8 Tr. Cartridge CR.800
Akai 4000D
Brenell Mk.6
Ferrograph 702 4
National RS803 US 8 Tr. Cart.
Pioneer HR82 8 Tr. Cart.
Philips N.4500 3 sp. 4 Tr.
DECKS

'Uher

'Akai

4000 3 sp. 4 Tr.
Brenell Mk. 6
'Ferrograph 713
'Ferrograph 722 4
Grundig 141 4 Tr. Mono
Grundig TK. 121 2 Tr. Mono
'Grundig TK.248 2 sp. 4 Tr.
Grundig 146 4 Tr. Mono Auto
Philips 4303 2 Tr. Mono
Philips 4307 4 Tr. Mono
Philips 4308 3 sp. 4 Tr. Mono
Philips 4404 2 sp. 4 Tr.
Philips Cassette 2401 Auto.
'

' Revox 1222;4
Sharp 706 3 sp.
Sharp 708 3 sp.
Sharp 711 3 sp.

4

sp.

`Keller Dolby
'Rank Wharfedale Dolby
Philips 2400
Philips 2401 Auto with ski -slope
'Sony TC127 Deck and Pre -amp.
'Sony TCI22 Deck PA
`Grundig CN222 Deck PA
"Alpha CD500 Deck PA
'Sony TC146 Deck PA
`Philips 2503 Deck Pre-amp.

MAINS SPOOL RECORDERS

BATTERY MAINS CASSETTE

Philips 2204
Philips 2205
Sony TC60
Sony TC80
Sony TC100
Sony TC100A
Sony TC95
Sony TC146 mono
ITT R.G.D. TC400

AM FM
Philips RR290 with AM
Sony CF100 with AM FM
Sony CF200 with AM FM
Sony CF300

Tr. Mono
Tr.
4 Tr.
Sony 630 3 sp. 2 4 Tr.
Sony 540 3 sp. 4 Tr.
Sony 252 3 sp. 4 Tr.
`Tandberg 15 2 or 4 Tr. 3 sp. Mono
'Tandberg 4000X 3 sp. 24 Tr.
Telefunken M207 2 sp. 4 Tr.
Telefunken 203 2 sp. 4 Tr.
All stereo, except where stated
4
4

BATTERY CASSETTES
Philips N2000 Mono Player
Philips EL3302 Mono
Philips N2202 Mono
Sony TC I2 Mono

CHROMIUM
DI -OXIDE

51

E0.60

LI01
L1

List
...

...

... £1.50

...
...

L105

..

75p
63p

...

88p
63p

88p

5¡" Standard 850 ft (A) ...
5" D.P. 1200

ft (P)

Standard 600 ft (P)
50p
Postage on orders under E3 add IOp,
orders over E3 sent post paid U.K.
S"

Splicers,

Dcfluxers,

Bulk

Accessories of all kinds.

Erasers,

MIXERS by
Uher, Eagle, Sony, Grundig, etc.

AMPLIFIERS
Quad, Rogers, Philips, Goodman, Nikko, Armstrong, Leak,
Tandberg, Teleton, Alpha,
Wharfedale, Discosound.
TUNERS
Quad, Rogers, Leak, Armstrong, Nikko, Goodman,
Huldra, Alpha.
LOUDSPEAKERS
Quad, Ditton 15, Sonab, Kef,
Wharfedale, Goodman, Tan noy, Lowther, Leak, Tandberg,
Celestion, Keletron.
MOTORS, PICK -UPS
GARRARD inc. S.P.25 Mk. Ill
Goldring
Macdonald
Sonab

J.P.

HEADPHONES by AKG, Nikko,
Philips, Koss, Eagle, TTC, Beyer, Akai

Acos
Dual

SME

MUSICASSETTES. All leading
makes. Pre-recorded 8 track cartridges and tapes. RECORDING tapes
and cassettes -All leading makes.

Diamond styli. MicrohRs, Pressure
Accessories,
Gauges.
Cleaning

Connoisseur Thorens
Audiotec
Shure
Sonotone
Neat

Pickering

Grado
Cabinets, etc.

01 -769 0466

:

S.W.I6

01 -769 0192

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

2 min. away
OPEN ALL DAY SATURDAY- CLOSED ALL DAY WEDNESDAY

CONNECTORS. AMPHENOL (TUCHEL) MINIATURE
CONNECTORS WITH COUPLING NUT. HIRSCHMANN
BANANA PLUGS & TEST PROBES. XLR COMPATIBLE
IN -LINE ATTENUATORS. LOW COST SLIDER FADERS
BY RUF.

FUTURE FILM DEVELOPMENTS LTD.
Wardour Street WIV 3LE

90

CASSETTES
C.60
C.90

(

BROADCAST PATTERN JACKFIELDS, JACKCORDS
PLUGS & JACKS. QUICK- DISCONNECT MICROPHONE

Compare our prices with other leading brands. Every reel factory fresh and fully guaranteed. SEND TODAY!

E0. 35
£0 49

D.P. 2400 ft P)
L.P. 1800 ft (P)
S;" L.P. 1150 ft (M)
51 "' L.P. 1150 ft (A)
7
7

AUDIO CONNECTORS

POUNDS!
Our Price

III -FI DEPT.

AMPEX TAPE OFFERS
(P-Polyester; M-Mylar; A-Acetate)

Streatham Station

Sharp 418 Mono
' Microphones extra

List
C0.75

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

169 -173 STREATHAM HIGH ROAD, LONDON,

SAVE

C.60
C.90
C.120

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

MICROPHONES by
AKG, Grampian, Reslo, Acos, Beyer,
Sennhuiser, Telefunken, etc.

Grundig
-Uher 124

Tr.

3

Tr.

4

MAINS CASSETTE MODELS
"Philips RH882 Tun. AM Cass.
`Sony HST399 Tun. AM Cass.
"Sony TC330 Cass. Spool
`Sony TC160
`Sony TC165 (- auto rev.)
'National RS2S6US

Tandberg 1800 4 Tr.
Tandberg 3000X 3 sp. 2 4 Tr.
Tandberg 6000X 3 sp. 2.4 Tr.
Telefunken 205 3 sp. 4 Tr.
Telefunken 203 Studio

Philips Cassette 2400
Philips 4407 3 sp. 4 Tr.
Philips 4408 Prof. 3 sp.

714 4

TAPE and III -FI

**
**

i

Mono 4 Tr.
Tr. Mono

201

"Uher 724 4 Tr. 2 sp.
'Uher Royal de luxe
"Uher Varicord 263

Revox 1102'4 2 sp.
Sharp RD 7I2D 3 sp. 4 Tr.
Sony 366D 3 sp. 4 Tr.
Sony 266D 3 sp. 4 Tr.

FOR A FAIR AND DEPENDABLE DEAL IN

Our Price

LI.35

EO. 86

L1.75

L1

01

-437 1892

TOP

QUALITY

3

10

LOW NOISE TAPE in plastic library boxes
LONG PLAY -TYPE

PE 36

List
5
5

900'
1200'

7.1800'

Our Price

._

C163

L0.99

_

C2.03

...

L2.94

DOUBLE PLAY -TYPE
List
5" 1200'

...

E1.24

5; "1800'

£1.79

7" 2400'

._
...

SPECIAL OFFER!

Agfa 101'" 4200' PE
List price: 06.21
OUR PRICE: L3.80
(specify cine centre or N.A.B. when ordering)

mastertape
List

C.60
C.90

0.63

C.I20

£087

E0.31
LO. 44

C1.17

L0.57

Post and Packing: Ca settes 3p each
Tapes IOp each

46

C293

LI 24
LI 79

C3.69

L2.25

E0.88
L1.26
E1.66

Six
LI .73
L2.49
E3.29

-6 or more post free
-3 or more post free

Ten
E2-75

L375
L4.75

100
E25 00
E35 -00
[45 00
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MAIL ORDER ONLY
(DEPT.

SS)

BRITISH

P.V.C.

MYLAR

&

POLYESTER

FITTED LEADERS, Etc., EX 3"

Thanks to bulk purchase we can offer tensilised HI -F1 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

(Overseas orders 20p extra on all prices)

E.P.S.

WE SPECIALISE IN BRAND NEW

RECORDING TAPES WITH

LOW NOISE

Low Noise Cassettes
Three

One

36

PE

Our Price

E2 01

75 HOLLOWAY ROAD, LONDON N.7

a

tapes. Full money refund if not delighted.

This month: "DRY SPLICE" (19p) given FREE with every order.

rsr-

(I

L.P.

Std.
3

for

D.P.

Length ea.
Length ea.
3 for
3" 400' 221p
3"
150' IOp 29p
3" 220' 12 }p 35p
4" 600' 34p
4" 450' 25p 70p
4"
300' 20p 50p
600' 30p 87¢p
5" 900' 40p LI17+ 5" 1200' 62 1p
5"
5;" 900' 35p LI 02} 5; "1200' 521p LI 52+ 5,'- "1800' 85p
7" 1200' 45p EI 27} 7" 1800' 65p LI. 92+ 7" 2400' LI 05
Postage and Packing 9p
All orders despatched by return.
Length ea.

Boxed
3

for empty spis

65p
971p
85
E2 50
L3 OS
E1

3"

3p

4"
5"

8p
9p
9p

5;'

7" 10p

per order

STARMAN TAPES, 421 Staines Road, Bedfont, Middlesex

ELECTRET MICROPHONES
continued

back into). There is no cable plug, the cable
being simply glued into the case, and there is
a single on /off slide switch in the body of the
microphone. Like the Sony, it is an end -fire,
lightweight, quite attractive and not oversized
microphone.
At least the battery is the
common F/P7 type, and one can easily get an
alkaline or mercury replacement. The CO -96
comes with a wind -gag, and simple instruction
sheet. In the ordinary course of event this
microphone, as a domestic item, would not be
reviewed in these pages, but in view of its
similarity in principle to the Sony, which
claimed to cater for the professional, and the
fact that its price compares with a number of
ribbons for which professional use is found, it
was interesting to see how it compared.
Specifications

Sony's claimed response curves indicate a
general fall -off in the bass ( -3 dB at 100 Hz and
-6 dB at 50 Hz) while the spec gives no tolerance
on the claimed 'response' figures of 40 Hz to
15 kHz. Effective output is quoted as -54.6
dBm at 2500 and -54.8 dBm at 6000 (0 dBm -=
mW /IO /Bar), with an open circuit output
voltage corresponding to -54.8 dB at 2500 and
-51 dB at 6000 (ref IV /I0 1/Bar, no frequency
specified), with a deviation of ±3 dB in sensitivity. Signal -to -noise ratio is claimed as 64 dB
at 10 I&Bar, kHz, and inherent noise as less
than 30 dB spl, with a maximum sound input
level of 124 dB spl. It is somewhat difficult to
relate the claimed response curves at 0/90/180
to the claimed polar curves (confined to the
range 500 Hz to 6 kHz, presumably due to an
unflattering shape outside this). Battery current
is approximately 130 ;AA at 9V, giving a claimed
life of 2,000 hours for the specified dry battery
or 4,000 hours with the mercury cell; life of the
batteries could not be verified as the batteries
could not be obtained. The microphone can
also be powered by the Sony AC14R power
supply, an optional extra, or by phantom
powering from 4.5 to 54V supply. Output is
balanced 250 or 6000.
1

I

1

The specification of the Eagle is more
modest and more ambiguous, basically quoting
an output impedance of 6000 and a tolerance free 50 Hz to 15 kHz frequency response, with
minimum operating voltage 1.IV (standard
1.5V) and a consumption of 800 A.
Sony warn against keeping their microphone
in temperatures over 40 °C, the Eagle against
temperatures above 60 °C and in conditions of
high humidity.
Presumably the electret
deteriorates.
The anodised finish of the Sony is attractive
and the case nicely built, though I get the
impression it wouldn't stand up to as much
maltreatment as a Calrec, and the little off/
music/close-speech switch looks distinctly
fragile (though I must admit that in some
months intermittent use there has been no hint
of trouble from it). The impedance selector
(inside the portion of the case detached to
replace the battery) is a slide switch, another
of my pet aversions though it may only be
used a few times in its life.
The other microphone, the Eagle CO -96,
aimed clearly at the domestic market, lacks
any frills beyond cardboard and polystyrene
foam packing (inconveniently arranged packing
at that, designed to give minimum protection
to the mic while being a pest to pack the cable
STUDIO SOUND, JUNE 1972

Impressions
All said and done, it is how a microphone
behaves in practice rather than its specification
or even measured performance which determines its worth-which is not to deny the value

of good measurement figures, simply to underline the fact that small traces of coloration
and distortion at certain frequencies cause
more unfavourable impressions than larger
amounts at other frequencies, and various
shortcomings sometimes tend to cancel out in
the overall impression.
The microphones were tried out with a
variety of material including speech, singing,
guitar, piano, descant recorder, keys jangling
and alarm clock ticking. The equipment used
included Revox H77 at 38 cm /s on BASF
LP35LH, and Bowes & Wilkins DM1 and
Goodmans Maxim speakers. For comparison
purposes, a Neumann- capsuled microphone of
similar dimensions to those on test was kindly
loaned by John Penty, and two of my own
stereo cardioid microphones with larger
diaphragms.
The noise performance and
frequency response of JP's microphone were
aurally virtually indistinguishable from those
of my mics, so his was adopted as the reference
standard, being nearer in dimensions to the

electrets and like them end -fire. which simplified
comparisons. For interest, the amplifier of the
JP microphone is his own construction using
readily available components and is somewhere
between the C4:;1 and C12A in noise performance, and therefore a good standard. This is
not the place to review the JP; suffice to say on
listening tests it was one of the nicest I have
tried and with the B & Ws in particular gave a
very realistic account of all the material tested.
giving the least coloration to the sound.
By comparison, the Sony lacked bass and
was considerably noisier; it also added a bit of
presence. The Eagle was lacking in bass, very
noisy, added definite presence with, I think, a
lack of extreme top. Compared with the JP
microphone, the electrets had relatively 1ov.
outputs (the Sony's 6 dB up on the Eagle is the
6000 setting), and required either very high
settings of the Revox controls in the low impedance mic mode of the machine or a
matching transformer in the high- impedance
mode.
The Sony made speech crisp, intelligible and
lacking in warmth, except at fairly close range
where the rise in output due to the spherical
wavefront compensated for the inherent bass
loss in the mic. The bass-cut (voice) switch
was only needed very close-to. Female voices
tend to take on a sharp edge, not entirely
attributable to microphone testing in place of
washing up! Guitar lacked the characteristic
warmth of the instrument except when closemiking, but there was a fair bite to the sound.
Piano was thin and disappointing. Descant
recorder sounded a bit hairy. Jangled keys
clicked rather than rang at close range and
were nearly inaudible behind the hiss when
recorded at one or two metres range. Clock
ticking was not wholly convincing.
The Eagle was more disappointing. Speech
was over -crisp and lacked body, except fairly
close and off axis, when it was acceptable
though still rather noisy. Singing was a little
harsh-sounding for a capacitor, guitar thin and
(dare I say it ?) 'wooden'. Piano was thin and
harsh, recorder hairy, keys and clock definitely

'wooden'.
Both microphones showed reasonable front to -back discrimination, within the limits of
non-anechoic testing, and comparable with
many moving -coil cardioids though apparently
less good than JP's Neumann capsule. The
Eagle appeared more directional at high
frequencies than the Sony. The Eagle was
aurally more acceptable at 45 to the axis than
at 0 °; the Sony was acceptable between 0° and
90' (speech tests). Both microphones were at
their best 50 to 75 cm from the speaker, otherwise the sound lacked body. Used at 10 to 20
cm the Sony benefited from the bass-cut switch
while the Eagle sounded slightly chesty. At
this distance both microphones needed their
windshields, which reduced breath effects
substantially. The effect of its windshield was
negligible on the Eagle's response: on the Sony
it was subtle, a suggestion of less extreme top
and, curiously, a very slight impression of
chestiness on speech.
Both microphones
popped badly on close speech without windshields.
Another Eagle
I

may have over- emphasised the response
continued 54
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Manchester M3 3E7.

LEVEL CONTROL
EQUIPMENT

F700 -RS STEREO
COMPRESSOR -LI MITER

The F700 -RS compressor is designed for stereo operation; close matching of gain reduction characteristics
obviates image shift. Both ganged and independent
input /output attenuators are provided. The two
channels can be used separately.

Also available F760 -RS and 600 -RS Units. Rack mounting format 5+" x 19 "x9 ".

Audio & Design
(Recording) Ltd
ST. MICHAELS, SHINFIELD ROAD,
SHINFIELD GREEN, READING, BERKS.

Telephone 0734 84487 (Reading)

CALREC
"Congratulations to
INDIGO
on the opening of their
new studio," from
CALDER RECORDINGS,
suppliers of

Capacitor Microphones
CALDER RECORDINGS LTD., REGENT ST., HEBDEN
BRIDGE, YORKS HX7 7DG. Phone 042 -284 2159
SOUTHERN AND SCOTTISH DISTRIBUTORS

BEYER DYNAMIC (G.B.) LTD.,

I
CLAIR ROAD
HAYWARDS HEATH, SUSSEX. Phone 51003
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This is ridigo
By John Dwyer

TO be honest I was a bit put off. The building that houses Indigo Sound Studios is
hardly new. As Dave Kent -Watson, one of
Indigo's two managing directors, struggled
with a recalcitrant lock at the front door he
explained: The building is scheduled as an
ancient monument. We're going to have the
front done up.'
The door opened to reveal a thick, dark blue
carpet and orange walls -the inside of the
building was totally out of keeping with the
outside. We went down some new wooden
stairs to the studio itself. The control room
resembled a lounge. Though, as I was told
later, all the walls are sound treated, much of
this takes the form of wood panelling. Against
one wall was a leather settee.
I was introduced to Bob Auger (the other
Bob Auger) who told me something about
Indigo. Bob and Dave had met while working
at Granada. They had similar technical backgrounds as both of them had spent some time
working for the BBC before joining Granada
TV in 1966. Both thought that there might be
a future in opening a studio in Manchester.
'We were offered financial backing to start a
studio in London,' Bob said, 'but that wasn't
what we wanted to do. There are so many clubs
in the north and yet no studios at which visiting
artists can record. That is why Indigo started.
He went on to say that Indigo's present
premises at 72 Gartside Street were at the
centre of things in Manchester. Granada's
studios are across the street and the Opera
House and Free Trade Hall are not far away.
For mobile work Bob and Dave use a portable
mixer Bob has built.
So far they have spent about £16,000 on the
studio, which has been in use since February,
and they are still working on it. Malcolm
Davies (also of Granada) helped them in the
beginning by doing the wiring but he has since
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dropped out. They were looking for someone
to take over his interest in the studio when
Peter Adamson (Len Fairclough of Granada's
Coronation Street), who is a friend of Dave's,
asked if he could partner them.
The money was put up by Ian Fisher, former
member of the Four Just Men group. He owns
the wholesalers beneath which the studio has
been built.
Bob Auger showed me the Sound Techniques
desk. 'They built it in a fortnight and were the
only manufacturers who came anywhere near
our six -week time limit. Even then, they said
they could have been quicker were it not for
the power shortage.'
The desk has 18 input channels which can
be switched into any or all of four groups. The
input units can be routed to either of two
speakers on either of two tracks. 'This facility
is useful for adding vocals to backing music
tracks while the vocals are being sung.
'Although the studio is only four track att he
moment, the desk is designed to work with a
16 track machine.
All the input units are
constructed using ics apart from the electronics
of the mic front ends. The units have a gain
variation of between 20 and 60 dB, though
normally the gain is set somewhere between
40 and 50 dB.'
'Sound Techniques have gone for a good
overload margin and this is particularly
important when you're monitoring with vus.

Left: Sound Techniques

desk, EMS
VCS3 synthesiser, 38 cm /s Revox and
bay- mounted Audio & Design compressor.

Right: Studio A.

The modules have the same gain and electronic
characteristics to within 0.5 dB.'
asked Bob if he preferred vus. 'No,' he
said, 'it's just that the desk, which is a standard
Sound Techniques model, is fitted with them.
We have ppms on the tape machine and intend
to put two extra ppms on the desk before long.
We like to listen to things rather than look at
meters.'
A `solo' button on the desk enables you to
hear any input by itself. They only use it if
something sounds wrong.
There are 20 microphone lines from the
studio and any line can be routed to any
channel. Bob explained that, in his opinion,
all monitoring should be done in stereo: 'Some
people say you should use four speakers but
we don't believe this. If you're making a stereo
disc, you should mcaitor in stereo.'
I asked if they monitored off tape.
'No, we monitor off the desk output. We
like to hear what's going on in the studio at
the same time as it's happening.'
All the monitor units and input units are
interchangeable. The mixed output is usually
monitored on units ene to four but other units
can be used. There is a remix switch which
puts the output of the tape machine onto the
first four channels. The headphones in the
studio are supplied by an auxiliary feed from
the monitor unit, which has full echo and pan
facilities.
Other features of the desk include a tone
source with six frequencies, Penny & Giles
faders, and two Kepex expander units. The
studio is not yet equipped with Dolby units
though this is another priority.
The studio is using a Brenell four track tape
machine. The original intention was to buy a
Brenell deck and have the electronics built.
Why Brenell? 'For the money we had we could
1
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the new BX20 PORTABLE
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THIS IS INDIGO

still connected up via a "normal" route. We
find that GPO jacks are more reliable than
other types anyway.'
Dave and Bob explained that they wanted
the studio to gain a reputation for its relaxed
atmosphere. `One thing that's important is to
make it cosy,' Bob told me and explained that
it was the reason why the decor and acoustics
of the control room had been made close to
that in the home. Those parts of the control
room not covered in woodwork were swathed
in a strange white material called `Noise
Control'. `It's an American padding. We
haven't seen it used here before and we think
it's pretty good.' The walls behind the wood
panelling had been specially treated.
The monitor speakers are JBLs, which handle
50W apiece. Bob Auger doesn't like monitoring at high levels but thinks it advisable to have
a lot of power in reserve to handle peaks. The
JBLs also have the advantage of small size.
Bob told me they found, quite apart from

contmueú

have bought an Ampex or the Brenell. We
would love to buy a Studer A80, which I think
is the best machine on the market, or a Scully.
Anyway the deck logic of the Ampex was poor
and the Brenell was a British machine. Brenell
said they could do the electronics and we have
the first of their series of electronics designed
for studio use. I don't want to say too much
about the Brenell except that the recordings we
have made on it are up to standard.
Next to the Brenell were an Ampex 351
stereo master machine and Goldring Lenco
GL75 turntable, which they like because of the
variable speed facility. Next to that was a slow
speed Revox machine which is used for mobile
work as well as general studio work. There
was another Revox, a high speed machine,
near the desk for use when there is only one

points and there are twa distribution boxes
which each contain eight microphone points,
four foldback points, two tie lines, a master
cue light circuit and a cctv socket.
Nearly a kilometre of wire has been used in
the studio, with a consistent colour coding
throughout. Thus all the microphone wires are
orange, the programme sources purple, and
other functions coloured white or grey. The
wire was supplied by Future Film Developments.
There is a German Noesk piano in the studio
which is capable of a good bass sound. Fold back cans are Koss Red Devil. Indigo have six
D202, two C451 and two Calrec 1050 microphones powered where appropriate by battery
supplies.
I commented that the Eagle stands they were
using seemed rather flimsy.
Dave Kent Watson replied that their flexibility made them
less likely to break. They were light to move
around and they were smooth to operate. The
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engineer in the studio. All the tape machines
could be operated by remote control.
In the compressor bay was an Audio Design
F700 stereo compressor. `Most of the plugging
is done on the miniature jack field here on the
desk, which is linked to the compressors in
the bay. We try to minimise plugging as much
as possible by using "normalling ", that is, we
use GPO jacks, which have switch contacts on
them; if no jacks are plugged in everything is
STUDIO SOUND, JUNE 1972
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WAY

the sound considerations, that they preferred
the sound of the L100 to that of the bigger
L200. Another reason for choosing the L100
was that it was available in an indigo-coloured
grille. Dave has built an artificial corner for
one of them so that both are working in the
same conditions.
Next I was shown the studio area. `We have
had 16 musicians in here but the limit is really
eight.' The studio has four double power

studio is also equipped with a 6m boom arm.
For talkback, Indigo use two Sinclair
amplifiers. Altogether they have about ten
Sinclair ZSOc and often use two in push-pull.
`It's the only amp we know that's plug -in.
We use them purely in the production side, for
echo drive, foldback and monitoring, not in
the actual recording chain.' Dave and Bob
have paid special attention to the lighting of
continued 49
47

Best wishes to

INDIGO SOUND STUDIOS
from

BRENELL ENGINEERING COMPANY
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THIS IS INDIGO
continued

the studio, again with the aim of getting a
relaxed atmosphere.
The studio was quiet even though there was
a main road close by. Dave Kent -Watson told
me that the noise of the lorries was loud when
they started the studio. They counteracted this
by laying the concrete floor, which is between
eight and ten centimetres thick, on a cushion
of fibreglass. The walls were then built on this
concrete base. Because of this, they claim, the
studio is virtually rumble free. The ceiling is
'Wood Cemair', a mixture of straw and cement,
and this has been covered with a layer of the
'Noise Control' they used in the control room.
The walls of the studio are lined with fibreglass
and hessian, and they use blockboard and
hessian screens which Dave made himself.
'I don't believe a sound should be too dry;
at the same time musicians don't like playing
in an echo chamber. We have gone for a live
sound and tried to keep the resonances down.
I think we' ¡e succeeded.'
Dave went on to describe his approach to
adjusting the acoustics. 'You've got to build
the studio, listen to it and then put it right.'
All this, he explained, was to make musicians
feel at home.
'If they don't know what's
happening, they get very hung up and start
screaming for more foldback. Jazz musicians
particularly need to know what everybody else
is doing.'
Relaxation may depend on other considerations than acoustics and, for this reason, they
have a standing arrangement with the local
pub to be supplied with large quantities of whatever is necessary at short notice.
Finally, in a corner of the basement, is a
tiny room which they have turned into an echo
chamber. It seemed to boom a bit but I was
told that this was being fixed. In this they use
an STC 4021 ball and biscuit microphone.
We started talking about microphone technique. Both Dave and Bob had been in sound
for some time before they joined Granada
Television so they have definite ideas on the
subject. Bob recalled the story of one chap he

Four -channel Brenell

had to work with who used white gloves and a
slide rule when he placed microphones. He
never actually listened to the results and the
microphones always had to be placed again.
Dave Kent-Watson told me his views about
microphones. 'There are no hard and fast
rules,' he said. 'The only way to get a big band
sound or group sound is to multimike. That
way the engineer can control what's going on
and before it goes on record the sound will need
modifying for volume, treble, bass and so on.
'But multimiking can sound muddled. With
a brass band, for example, a crossed pair is
better.
'We're used to doing a balance as a one shot
thing. You have to balance quickly in television and so we have tended to go for the
simpler types of microphone set -up. For a big
band front line, we use a single mike for each
section. You can get rather strange results if
you use a microphone per instrument. When
Sound Techniques desk

we get our eight track machine, we'll need to
multimike more than we do now.
`For drums, we usually use a minimum of
three microphones: one on the bass drum, one
on the snare, and one overall, or a crossed
pair if we want stereo drums.
'Groups are learning how to play their
instruments and experimenting with unconventional techniques. Now a group comes in to
create something; they are thinking of sound in
terms of a whole sound.'
I asked what work had been done in the
studio so far. 'We have a tie -up with a commercial radio set -up. Radio 70s have used the
studio a lot to record four track masters and
jingles and we expect to do a lot more business
with them. Loophole Productions have used
the studio for theatre sound effects. We have
done some work for Royds and Greendow, an
advertising agency. The Northern Theatre
have done music for their ballet presentations
and we did a recording of the Dobcross Brass
Band which has been issued on limited release.
'One record we did was recorded on Sunday
for release on Wednesday. We have also done
some work for Chris Pye, a local record producer.' 'Recently George Best [a footballer]
came in to record an advertising feature for
a London agency and we had a mobile session
at the Free Trade Hall recently to record The
British Youth Orchestra doing Mahler's
First Symphony.'
What do you charge?
'The basic rate is £6 an hour for a two track
session. This includes editing and stereo or
mono reduction. For four track the charge is
£12 an hour. The reason for the difference is
that we want to attract demo and theatre
work. The VCS3 synthesiser can be hired for
an unspecified sum and most instruments are
available by arrangement with a local musical
instrument shop. Our cutting is done by
'Twelve Grades Gramophones' in Leicester.
They do most of the cutting for the MFP

label.'
One of the most attractive features of the
studio is that it is easy to get at. Parking is no
problem and there is a loading bay connected
to the recording room by a short length of
stairless corridor.
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Equipment Reviews
Shure M57

2E

and M675

MANUFACTURERS' SPECIFICATION
Four input channels each with three pin XLR
sockets.
Channel one switchable microphone/

oscillator, channel four switchable microphone /line.
Output microphone level on three pin XLR male and
banana sockets for balanced 600 ohm; up to +18
dBm nominal into 600 ohm. Vu meter on output
switchable 0 vu =4 dBm or +10 dBm. Bass cut
switches on each channel. Four individual channel
faders and separate master control fader. Headphone jack for 'phones of 8 ohms /1 kû impedance.
Phono socket for direct access to virtual earth bus
bar. Provision for 240V ac or 30V external battery
operation with automatic switch over in case of
mains failure.
Maximum gain, microphone input to line output:
90 dB

Maximum gain, line input to line output: 40 dB
Frequency response: 20 Hz to 20 kHz, +2 dB
Equivalent input noise: -127 dBm weighted
300 Hz /20 kHz

-123 dBm weighted

20 Hz /20 kHz

Distortion: less than one

per cent the at +18 dBm
out into 600 ohms typically 0.5 per cent at normal

levels.

Dimensions: 289 x 63.5
Weight: 2.4 kg
Price: M67 /2E: £88.80

x 177

mm

M675: £79.80

AGENT: Shure Electronics Ltd,
Road, London SEI.

84

Blackfriars

ACURSORY examination of the specification for the Shure M67/2E mono mixer
showed that the unit should perform satisfactorily if used as intended, and in general it
worked quite satisfactorily. A reviewer, however. has to look for any snags in the design,
be they electronic or ergonomic, which might
affect a reader's decision as to whether or not
the equipment is what he wants. So although
I have a number of reservations about the
performance of the equipment, including one
serious one, it seems suitable for many applications, particularly those in which neither the
very highest standard of noise performance
nor a high microphone sensitivity is necessary.
The M67/2E can be used in conjunction with
the M675 to provide a compact and fairly
comprehensive mono mixing system suitable
for pa and outside broadcast work when
feeding post office lines for example, or, as we
have experienced recently, when balanced
operation is desired during emergencies. The
two units used together consume less than
10 mA at normal operating levels and yet can
provide a post office line feed off batteries from
three or four microphones and four or five line
feeds, two of which line feeds can be switched
to RIAA corrected gram inputs.
The front panel of the M67/2E includes,
from the left, four input channel potentiometers, above which are their bass cut controls
and to the right of which is the master gain
50

control. Above this is the vu sensitivity switch
and to the right of these the vu meter itself. At
the bottom right end of the front panel is a
combined on /off and battery check switch.
The back panel includes XLR sockets for
inputs and outputs at mic level, and three
terminal -type banana sockets for the balanced
600 ohm line output and earth. Also on the
back panel are two special sockets with
polarity markings for supplying external 30
volts dc from an external battery pack or for
connection with the M675, whose internal
batteries can supply both units. A phono
socket on the back panel injects directly on to
the virtual earth point of the mixing bus bar
and can be fed from any external source of
greater than 3.5 kf2, the theoretical impedance
at the virtual earth point. A captive mains
lead is supplied including an earth wire, all
with the new colour coding.
The microphone input circuit is basically a
balanced input transformer driving a form of
Darlington pair, the collectors of the npn
transistors being in parallel and driving a 50 kf2
channel gain potentiometer. The input impedance is rated by the manufacturer as nominally
800 ohms, but in fact measured 950 ohms at
1 kHz and fell to only 320 ohms at 20 Hz and
20 kHz. At 40 Hz however the impedance was
500 ohms and at 10 kHz the impedance was
650 ohms. The response from a 200 ohm
source from the mic input to line output of the
mixer was +1 dB from 40 Hz to 15 kHz, but
a bass rise of 2 dB was noticeable at 20 Hz.
From a 60 ohm source the bass rise at 20 Hz
was 4 dB and a treble rise of 2.5 dB became
apparent at 20 kHz. The response from a 60
ohm microphone is therefore just outside the
specification but this is of no real consequence,
especially since a bass cut is available on all
channels.
The clipping level at the microphone input
was found to be exactly as specified by the
manufacturer, namely -28 dBm for one per
cent distortion, although audible distortion on
a tone was noticeable at -30 dBm. The gain of
the microphone preamplifier with its transformer measured approximately 40 dB to the
top of the channel gain control. The input
clipping level is a function of the preamp gain,
and the output capability of the preamp is
determined by the available ht rail voltage, this
being approximately 15 volts. Unfortunately
the clipping level is totally inadequate to allow
the mixer to be used with normal capacitor
microphones on music unless external attenuator pads are available; for speech no pads
should be necessary, unless someone is almost
shouting into the microphone. Using moving
coil or ribbon microphones with the mixer
should cause no trouble unless the microphones
are used close to loud musical instruments.

The virtual earth mixer amplifier, also a form
of Darlington pair circuit, drives the 50 kt
master gain control. The output from the
master gain control is amplified up to line level
by a line out amplifier having four transistors,
the two output transistors being a complementary pair. The junction of the two emitter loads
is fed via a capacitor to the primary of the
output transformer. The same point also
drives an ac only feedback loop to the first
emitter of the line out amplifier. A small
amount of feedback is taken from the collector
of the first transistor to its base to decrease the
input impedance of the complete line out
section. In this way the noise level of the output
amplifier does not deteriorate dramatically
when the master gain control is 6 dB down
from maximum and therefore at its highest
output impedance.
In my opinion far too much gain has been
made available in this line out amplifier since
it produces some 56 dB gain between the master
gain control and the line out terminals. For
this reason the noise level on the output when
the master gain control is at minimum measures
rather poorly at -56 dBm when the mains
power supply is used, and -66 dBm when
batteries are in use. As measured, the mains
noise consisted mainly of 50 Hz hum but the
150 Hz component was more audible although
it measured substantially less.
With the master gain control flat out and
with all channel gain controls at minimum, the
noise level was -39 dBm; the mixer cannot
really be used in this position when powered
from ac mains.
The manufacturers recommend that the
master gain control should normally be used
at about half way position, that is a five on the
dial, and under these conditions the output
noise with channel gains at zero measured -52
dBm. These very poor noise figures are due
partly to hum pickup from the mains transformer and partly to the considerable hiss
which results from the high gain of this stage.
It is strongly recommended that 16 dB more
feedback be applied around the output stage
by the addition of an extra resistance of 18 kfà
from the top of the output transformer primary
This should reduce
to the first emitter.
output stage distortion and increase its gain
stability when the unit is used with batteries
which are running down; I noted that the
output stage alone lost 8 dB of gain when the
battery voltage, normally just under 30 volts,
was reduced to 20V.
The output clipping level was approximately
+22 dBm into open circuit and +20 dBm into
600 ohms. This is more than adequate for any
normal requirement.
The vu meter is driven from its own buffer
amplifier and this also drives the headphone
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jack. Even when shorted, the jack only decreases
the vu meter reading very slightly. The first
microphone channel gain can be switched to
an internal tone oscillator which applies a 700
Hz tone to the output terminals. When the
mixer is in normal use however it is recommended that the tone oscillator is switched off since
breakthrcugh can occur even if the channel
gain control is at minimum. The fourth microphone input channel is provided with a switch able attenuator pad of 50 dB allowing the input
to be used up to line input clipping level of
+22 dBm, in which case the input impedance
becomes 66 kí although an input load termination resistor of 600 ohms can be switched in.
The equivalent input noise level generated
by the microphone preamplifier was checked
and found to be better than specified, measuring
129 dBm with a bandwidth of 300 Hz to 20
kHz and 125 dBm from 20 Hz to 20 kHz.
Once again the main noise consisted of 50 and
150 Hz hum, the latter being the most audible.
When driven off batteries both noise figures
measured 129 dBm, an extremely good noise
figure for a front end. This noise measurement
was done from a screened 200 ohm input
source.
If the channel gain controls were set almost
maximum and the master gain control was set
as low as possible no clipping was audible on
speech. As well as this, with the controls in
these positions the overall noise level on speech
from a moving coil microphone was subjectively very good because the slight hiss that was
noticeable came from the front end and not
from the line out amplifier. Therefcre if the

master gain was brought up to five-the
normal recommended operating position -and
the channel fader was then adjusted to give the
correct output level, an audible hiss developed.
I really cannot understand why so much gain
has been made available in the output stage. I
have never used more than 80 dB gain, even
on speech from a 200 ohm mic.
The overall distortion of the mixer with
controls in reasonable operating positions
always measured less than 0.2 per cent with
input levels at least 8 dB below clipping. It
was noted that when the output level was
driven up to 3 dB below its clipping point the
total harmonic distortion actually improved to
better than 0.1 per cent, showing distortion
cancellation between the output stage and
earlier stages.
Although these distortion
figures were satisfactory, more accurate biasing
of the transistor could have improved them.
Nevertheless the distortion measured was very
considerably better than the manufacturer's
claims.
Although the main ht rail is nominally 30V
this voltage is only used in full in the output
stage. For the remainder of the circuit the
supply is halved by a dropping resistor of 6.8
kO I feel that a higher rail voltage applied to
the microphone preamps would substantially
improve the input clipping margin without a
significant increase in input noise. I would also
prefer to see some 4 dB less gain in the preamps
to allow an input clipping level of 20 dBm.
With reduced gain in the line out amplifier the
unit could be highly recommended, particularly
for simple pa and broadcast set ups. It could

also be used to provide extra mixing channels
when these are required to be balanced as a
group on a larger main desk. The low battery
consumption will be found useful for film
recordists working on location.
The M67/2E is very compact and my only
other criticism is my personal dislike of the
way the front outer case extends over the
controls rather than being flush.
I notice that the guarantee contains the most
extraordinary sentence: `The Shure Mixer is
guaranteed to be free from electrical and
mechanical defects for a period of one year
from date of shipment from the factory provided all instructions are complied with'. I
cannot see how the manufacturers can dare to
guarantee mechanical and electronic perfection
of construction and performance. Although
they must mean that they are prepared to effect
a repair for one year under guarantee, this is
not made clear and could lead to confusion.
The M675 Broadcast Production Master is
an ancillary unit to the mixer having two
normal balanced line inputs and two inputs
switchable line or gram, the latter having RI 4A
correction. The outputs after mixing feed the
captive output lead, supplied with a phono
plug, which can be inserted into the virtual
earth mixing bus bar socket on the main mixer,
considerably extending the latter's use.
The unit also contains a monitoring circuit
with internal loudspeaker and with its own
monitor gain control. This amplifier can either
be driven via another captive lead with a jack
plug which can be inserted into the headphone
continued over
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ELECTRET MICROPHONES
continued

deficiencies of both microphones. There are
many worse ones than the Sony about, from
the response point of view, though not so
many among the ranks of capacitor mics. But
as far as the Eagle goes, there are few £14
capacitor mics with which to compare it. The
chief drawback was the high hiss level. The
quality of hiss in the Eagle was particularly
objectionable even though it seemed to be
concentrated in the lower frequencies. As far
as I was concerned neither microphone merited
a good report and, depressed, I sat down and
wrote a stinker. I then rewrote that in the
interests of fair dealing ! I also contacted the
Eagle distributors who arranged for a second
sample of the CO-96 to be sent to me for further
trials. And another rewrite.
The second Eagle mic was still noisy (and
again noisier than the Sony), but subjectively
much quieter than the original sent for review.
Its output was almost identical with that of
the Sony, while its noise output was almost
identical with that of the original mic. The
signal output of the second Eagle CO-96 was
about 6 dB up on the first. Although the noise
output was a fraction of a dB higher than that
of the first, the absence of the tearing quality
to the hiss made the difference in signal -tonoise ratio subjectively greater than 6 dB. It
was, however, still not good enough for serious
consideration as a professional or even domestic
microphone.
The performance of the second CO -96
seemed very similar in other respects to the
first sample. They produced a curious form of
stereo because of the difference in hiss levels in
the two channels which I found very distracting.
If you could tolerate the hiss, a pair would
probably give reasonable stereo. Pairing the
Sony and the second CO -96 had the same draw-

SHURE REVIEW
continued

socket of the main mixer, or can be driven from
a prefade monitoring position on each of the
unit's input channels. This useful facility allows
the correct point on a gram or tape feed to be
found whilst the main mixer is being used to
feed programme. Then, when necessary, the
appropriate channels can be faded up on to the
main mixer. The line inputs have the same
specification as those on the main mixer.
When the gram /line switch is changed to
gram an RIAA compensation is applied and
the input is switched to a separate phono
socket. The RIAA curve is accurate to within
0.5 dB from 40 Hz to 15 kHz. The input
clipping level on the gram inputs is -20 dBm at
1 kHz into an input impedance of 330 pF in
parallel with 47 kû, being designed specifically
for Shure's own cartridges. For other makes
of cartridge it will probably be necessary to
lower in value, or even remove, the 330 pF
capacitor in order to achieve a flat response.
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backs, except that the hiss was that much
better. I would not expect the stereo to be
particularly good. I did not try a pair of the
Sony electrets for stereo. Incidentally, I think
it is pretty pointless any manufacturer sending
out single microphones for test purposes these
days. Despite the widespread use of multi -mic
techniques there are a large number of engineers around who will want to know how good
the stereo from a crossed pair is.

Conclusions
Had the noise performance been better, the
sound given by both microphones would have
been acceptable for many purposes. Bass was
lacking, particularly in the Eagle (something I
have heard commented on by several other
people who have tried these microphones), but
they might have found use as close spot microphones. As it is, I consider the Eagle a write -off
for any serious use, unless the manufacturers
do something about the noise. There are
several other microphones in the same general
price bracket as the Eagle which would offer
better sound quality and signal -to -noise ratio
if carefully used, notably the Reslo or Film
Industries ribbons, though they would be
susceptible to wind damage out of doors. The
Sony could just about find use as a close-in
mic, for speech or instrument -spotting, but
again, I would consider at the price that a
D202 or D224 would offer much better value
for money, giving a better signal-to -noise ratio,
at least as good a response, and offering total
freedom from power supplies. The Eagle gets
unhappy at loud sound levels (probably not
surprising in view of the very low supply
voltage) and the rated overload level of the
Sony is inadequate for many spot -mic purposes.
Obviously one Eagle was worse than the
other, and may well have been substandard.
With my luck that would have been the one I
would have bought anyway! No microphone
the price of the Sony should get through the
screening process if it is substandard, so one
must assume that an equally inadequate noise

The capacitor is present to resonate with Shure
cartridges to achieve a flatter response at the
extreme top end; otherwise, under certain
circumstances and particularly with short input
leads, a shelf down from 6 kHz to 12 kHz of
up to 2.5 dB can sometimes be noticed. The
phono input has a gain of some 35 dB at 1 kHz
to allow for the lowest output cartridges. This
input is not suitable for ceramic cartridges
unless a further equaliser network is added.
The distortion at 1 kHz for a level of -40
dBm into the input phono socket with +8 dBm
output from the mixer measured 0.5 per cent.
I found that the gram /line switches were not at
all reliable and one channel was intermittent.
I would therefore prefer to see a better quality
switch.
The monitor amplifier will give up to 40 mW
output into 8 ohms at a relatively low distortion
although up to 70 mW can be obtained if a
somewhat higher intermodulation and harmonic distortion can be tolerated.
At clipping point the ht consumption of both
units was only 27 mA, but in normal use the
consumption is only one third or so of this,
since all the output stages are working in class

performance is to be expected. The fact that
both designs have a fairly low output and are
noisy suggests (and though obviously it is not
conclusive, the relative performances of the
two CO -96 samples tends to reinforce this) that
as yet there are a number of common shortcomings in electret microphones, including a
capsule output which is inadequate for a good
signal-to -noise ratio.
Obviously, however,
there is room for improvement in the amplifier
design, both in reducing noise and ensuring an
adequate input impedance to get a decent bass
response. Some thought could also be given to
raising the signal output with more gain in the
head amplifier, as I found the Sony's output a
bit too low to use satisfactorily with a portable.
Otherwise it might have been useful for interviews under noise conditions.
A last little grumble at Eagle. They might at
least point out on their instruction sheet that
there is dc on the output, about half a volt in
fact. This may not matter if there is a capacitor
on the input of your amplifier, or even on some
valve amplifiers without. But many fet inputs
don't have a capacitor, and may not like
having 59O mV dc stuck on the front of a high
sensitivity stage to shift the dc working conditions. Nor will a low-resistance input transformer necessarily work best with several
milliamps do flowing through the primary, not
to mention the effect on the battery and head
amplifier. A tantalum capacitor and earthing
resistor would have removed the problem at
negligible increase in cost or bulk.
Sorry to cast gloom on the electret scene. I
like the idea of electret microphones very much,
particularly if the capsules are made rechargeable or cheaply replaceable. I understand that
there are some promising omni electret mies
around, one of them about the size of a cable
jack socket, and I am convinced we shall hear
much more about them in the next few years.
For the moment, however, the samples I have
played with for some months have not persuaded
me that the millennium has arrived.

The monitoring unit includes three pp3
batteries giving a rail voltage of 28.5V from
fresh batteries, and an interconnecting lead can
supply this voltage to the mixer. This same
lead can also be used to supply 30V to the
monitor amplifier unit when the mixer itself is
being used off mains.
The styling of the M675 is identical to that
of the 67/2E, with a small monitor speaker
taking the place of the vu on the front panel
and separate headphone and external monitor
loudspeaker jacks being provided on the rear
panel. All input XLR sockets on both units
are in phase when interconnected and the
output sockets are phase identified to correspond with the inputs. The mixer line output
transformer incidentally can have up to 100 mA
dc passing through it from an external landline
without affecting performance. Thus sufficient
dc to drive both units can be supplied from the
landline if appropriate extra connections are
made.
In operation I particularly liked the pre -fade
listen facility on the M675, and the combined
unit provides an extremely useful and efficient
Angus McKenzie
emergency mono mixer.
B.
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SITUATIONS VACANT

SITUATIONS WANTED

Allen & Heath Ltd require a salesman for
their range of professional sound equipment.
Good working knowledge of audio electronics
is essential. Please write or phone Allen &
Heath Ltd., Pembroke House, Campsbourne
Road, Hornsey, London, N.8. 01 -340 3291

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.
18- year -old sitting A level Maths and
Physics in June, seeks any position in Recording Studio. I. Rosam, 31 West Street, Car shalton, Surrey. 01 -647 2249.

ext.

1.

SOUND MAINTENANCE
ENGINEER
Major London recording studio requires
an engineer to maintain Ampex- Studer
tape machines, Neve mixing consoles and
otherANC studio equipment. The successful
applicant will be in his 20's and will on
occasion be required to work as a tape
operator. Box No. 635.

ings, 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.
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.
R. J. Foley Recordings. Vinyl pressings and
acetate demo's made from your tapes. Leaflet
available. 14A George Street, Gt. Yarmouth.
Telephone Yarmouth 730136.
Professional -offers freelance tape recording,
editing and dubbing services. Initial inquiries
to Box No. 628 (London).

ROGER SQUIRE

Audio Engineer, 32, ex-B.B.C., seeks position

in operational, editing or installation duties
(or any combination thereof). Yorkshire area
preferred but will travel. Educational T.V.

considered. Conversant many aspects of
sound with emphasis on recorders and
mixers. Offers and /or suggestions please to
Box 631.

DJ

commercials, and jingles. Can we help you?
01 -722 8111

FOR SALE -TRADE
Sennheiser Headphones
and Microphones

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
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, Lancs.

...

SALES

REPRESENTATIVE
required

...

L39 8SX.

to sellthe highly successful Sennheiser
line of microphones and headphones
to wholesalers, retailers, clubs and

groups.

To be based in the Manchester area
but required to travel widely.
Previous similar sales experience

essential.

Company car. Pension scheme. Four
weeks holiday. Excellent remuneration

arrangement.
Please send full details to
Managing Director,
HAYDEN LABORATORIES LTD.,
Hayden House, 17 Chesham Road,
by

Amersham, Buckinghamshire.

YOUNG
ENTHUSIASTIC
SERVICE
ENGINEER
to build up service/ installation facility in rapidly
expanding company engaged in manufacture and distribution of audio visual equipment.
Evidence of academic and practical experience required,
but more important, initiative, energy and imagination.
Vehicle provided -must be prepared for UK and
foreign travel. Salary by arrangement.

BOX No.
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Copyright Free Sound Effects Discs. 7" E.P.s
and 12" L.P's. Catalogue from Rapid Recording 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.
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.

Uher Tape Recorder Mk. 4000L Single

track reporter model, with mike and mains
supply unit. Little used. £30. Box No. 632.
Grampian RA7 disc- cutting amplifier.
Excellent condition.
Telephone Yarmouth
730136.

Nagra 111 and IV and SN models available.
Immediate delivery. Tel. 01 -888 1662.
THE NEW UNIMIXER STUDIO

4

AND

6

are additions to the 45 series. Features include slider
faders, 5 inputs per channel (incl power for capacitor
mics), tone controls, PPM meters, pre /post fade
monitoring.
Meet professional requirements for
noise, distortion and overload performance.
Test
certificate with every unit. Supplied directly at nett
prices from £86. Details from manufacturers:

Soundex Ltd.,

18

Blenheim Rd., London W4 IES

STUDIOS

Our specialist studio is available for recording DJ programmes, audition tapes, sound

EDEN STUDIOS

LTD
QUALITY recording, tape to disc and pressing services, all at very sensible rates. Please

write or 'phone for leaflet.
I I

EDEN STREET, KINGSTON,
SURREY
01

-546 5577

Member Assoc of Professional Recording Studios

YOUR TAPES
TO DISC

Records made to order -7in from LI 50, I2in from
14.00. 4 -day postal service. Vinyl pressings, photo
sleeves, labels. Tax free for schools, choirs, etc. We
cut records for many Recording Studios, Record

-

Companies, etc and use the same equipment for you:
3 NEUMANN DISC CUTTING LATHES
including auto stereo system, Philips and Telefunken
professional studio tape machines with Ferrite playback heads. DOLBY A301 system. 200W Radford
amps into Lockwood monitor speakers. Teletronix and
Ortofon Limiters. Revox domestic T /R. Send SAE for
photo leaflet.

DEROY STUDIOS
Hawk Street, CARNFORTH, Lancs. Tel. 2273

and
mjb recording
transcription service
Vinyl pressings and acetate demodiscs.
Limiting,
compression and equalisation facilities; high undistorted cutting levels with feedback cutter heads.
Booklet available.
ST. MICHAEL'S, SHINFIELD ROAD,
SHINFIELD GREEN, READING, BERKS.
Reading (0734) 84487
Member A.P.R.S.
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FOR SALE -PRIVATE

MISCELLANEOUS

Leevers -Rich recorder and amplifier units,
type ED 1 P tape deck mod. 42 amp. £85.
EMI L 4 A portable recorder and accu,
mains unit. As new. £80. Box 633 (Lines).
For sale. S/H in top condition Revox De
Luxe Allen & Heath mixer, microphones, etc.
Phone 01 -688 8605.
Capacitor microphone with battery, power
unit, new unused. £35.00. 01- 863 -2203.
Revox G36 i -track stereo recorder in
Recent overhaul by
excellent condition.
New heads, biased for low -noise
Revox.
tape. £95. Also Sony VC8E cartridge, perfect
condition, 6 months old. £17.50. Tel.: 032673240 evenings or Thursdays (Cornwall).

Ladders. 24}ft. £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.

Repairs. Our modern service department
equipped with the latest test equipment including 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.1. Tel. 01 -636
8177.

A FAST GROWING
BRITISH COMPANY
involved with the manufacture of professional sound recording equipment requires
agents overseas.
As

for all purposes in
SOUND RECORDING AND REPRODUCING EQUIPMENT

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.

WANTED

E.

a

result of our growing export activities

we are now looking for a well -established
overseas company to act as agents for our
range of equipment. This company should
already be involved with professional record-

SOWTER TRANSFORMERS

ing /broadcasting equipment.

For further information contact

A. SOWTER LTD.

Transformer Manufacturers and Designers

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.
Vortexion 3 /PPM mixer, inputs 30 -ohm
Unimixer 4S
balanced, output 600 -ohm.
with /without power -pack, STC 4038 30 -ohm
Bourne,
2 Studio booms.
microphones.
20 Ox Lane, Harpenden. 05827 -3272.
Good Mono Reel pre- recorded tapes and
Super 8 silent movies. Send titles, size for
fair price. 25 Bramcote Road, Beeston, Notts.

NEW -SUITABLE

RECORDING TAPES

FOR

.

.

.

.

..

Feldon.\udio

10p

5F

300'
600'
900'

7"

1200'

20p
30p
37p
44p
3" and 4" APPROX LENGTHS

Empty Spools
4p
9p
10p

17
8

4
26
22
54
7

44
32
4
48
44

..
Indigo Ltd.
Hollick & Taylor
Lennard Developments Ltd.
..
Macinnes Labs Ltd.
Magnetic Tapes
Midas Professional Amplification
Minnesota Mining & Mfg. Co. Ltd.

Mobitrack

55

Neve & Co. Ltd., R.
..
..
Orange

8

..

13

24
36

42
40

42

Streatham
Franci,
Fraser -Peacock Associates Ltd. ..
Future Film Developments Ltd.
..
Grampian Reproducers Ltd.
Griffiths Hansen
Gulton Europe Ltd.
H.H. Electronics ..

Revox..

..
.

6, 38

42
38
38
2
9

44
26
6

40
40
22

..
..

.

28, 29
22
56
5

..

..
Sansui
Shure Electronics Ltd.
Sound Techniques
Starman Tapes

..

15
34
30

.

Walker. N...
Wilmex Ltd.

..

48
42
54
54

'I.B. Technical Ltd.

..
.

..

..
..
.

.

26

High speed, high

quality cassette and
reel to reel duplicating
AUDIONICS
160 Ewell Rd Surbiton
Surrey Te1:01390 0291

p
12p
I I

CASSETTES MANUFACTURED by EMI MASTERTAPE
ALL IN PLASTIC LIBRARY CASES
lop
34p 3 for LI
C60 EMI PLAYRITE
P/P
50p 3 for LI 45
C90 MASTERTAPE
on all orders
1
65p 3 for £I 90
C120 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
CALLERS WELCOME

WOODTHORPE ROAD, ASHFORD, MIDDLESEX
ASHFORD 52136

ll

38

Francis, J. J., (Wood Green) Ltd.

& CASSETTES

WALKERS

..

I

32
46

13

EPS

150'

16

..

Communication Accessories & Equipment Ltd.
..
..
..
..
Eagle International
..
..
..
..
Electrosonic Ltd. ..

FREE ROLL OF LEADER WITH ALL TAPE ORDERS
24 HOUR DESPATCH SERVICE

5"

..

C.T.H. Electronics

ALL MACHINES

Long Play Double Play
320' 20p
I I p
210'
550' 30p
420' 24p
900' 40p 1200' 56p
1200' 49p 1800' 78p
1800' 64p 2400' 95p

.

.

ALL TOP QUALITY 100% TESTED
AND BRITISH MANUFACTURERS
GENEROUS QUANTITY DISCOUNTS
BASE -TENSILISED POLYESTER and PVC
EXTRAS -NO CHARGE -FITTED LEADERS EX 3"

St'rd Play

.

.

..
..
..
Cave, F.
Chadacre Electronics Ltd.

b

.

.

BY SUPERIOR AMERICAN

3"
4"
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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

T. B. TECHNICAL LTD.
90 Wardour Street, W I V 3LE
01
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Akai CR80
Akai CR8013
BSR TD8S
Metrosound 448
Metrosound S.730
Metroscund Mk3 ICarl
Teleton STP801
Teleton STP800

Alpha F212
£30.20
Aloha F200
125.60
Alpha FA300
£31.95
Alpha FA400
£37.20
Alpha DB5 Dolby
£47.25
Amstrad IC2000
(27:95
Amstrad 8000 Mk2
£16.00
ARD 2000 Wood Case
£32.50
ARD 2000 Metal Case
£29.95
Armstrong 521
£45.95
Cambridge on appticet Ion
Duene SA616
£14.95
Duene SA400
123.95
Duette SA500
129.95
F 'graph F307 Mk2
145.95
Leak Delta 30.
£4050
Leak Delta 70

(58.95

Lux S077T. .....,
Lux S01220
Metrosound ST20E
Metrosound ST60.

£49.50
£74.50
£25.95

(49.95

Audio T
.5 m

Wherledeie 100

..

Goldring G800 Super
Goldring 0800E
Goldreg G800
Goldring G850
Goldring CS91E
Orbit NM22/33/44
Orbit NM44

Ortofon

Shure
Shure
Shure
Shure
Shure
Shure
Shure

68.25
165.75
149.90
174.10

(82.40
£69.70
£79.40

d

16.35

i.

d
d
d

12.50

£2.20
£4.95
£7.65

M75/6 Type2 MB £10.95
M75E Tpye 2
£12.45
V15 Tpye2
(27.70

(40.95
(51.50
(75.00
(112.50

Armstrong M8.

£135.00
176.95
a
d
d

(82.50
(49.95
(93.50

]

£85.95

Leak Delta FM
Leek Delta AM /PM
Pioneer TX500.
Pioneer TX600
Pioneer 1 %700
Quad FM Mk3
Quad AM3 European
Quad AM3 Oversees.
Revox on application
Rogers Rbourne FM C
Rogers R"boo r ne FM
Rogers R'brook FMC
Ratel RT320.
Sanco, TU555

158.50
£68.95

Teleton GT101..
Sinclair 2000.

01.95

Snon TU666

£76.50
d

69.95
Srrcle,, 300e
(89.50 á Sinclair Protect 60.

f9 /5

SPEAKERS

£59.95
£50.95
(41.75

Alpha 11720
Alpha HT
Alpha HT 10.
Alpha HT16
Alpha HT17
Akei CSS8.

£29.95
£31.95

f2745

E41.50
£71.50
£23.95
£20 95

f 15.95

1

£14.50

f13.95
115.95
g

1'16 95

d
e

E18 SO
119 90
£18 95

g
e

£24.95
£29.95
£38 50
f22. 95

1

e

£33.50
£46.95

g

h
9

£58.95

g

122.95

d

£19.95

d

155.95
BSR MP60 Chassis
£10.75
BSR E 10 Chassis
114.95
BSR 210 Chains
£9.95 de'
BSR 51P60 TPD1 B/C
117.75
BSR MP60 TPD2 B/C
115.50
BSR MP60 Amstrad B/C £15.50
BSR 610 TPD1 Tk B/C (20.95
e
BSR 310 TPD1 Tk B/C 115.50 f
BSR HT70 Tk B/C
£22.95 e
Philips GA202
63.95 e
Pioneer PL12A A /B /C
£35.95 e
Thorens TD 125.Ch
158.75
Thorens TD125AB
£91.95 e
Thorens TD150A
£33.25 e
Thorens TO150AB
£38.95
Thorens TX25 cover
17.50 d
Thorens TX 11 cover
£3.95
Transcriptor Saturn 2
(54.95
Transcnptor Ref
£76.95 e

184.50
£68.88 g
£42.75 y
£42.75 9

Transcapto, Ref/SME. £80.50 e
Traescriptor Reference
e
with 3 or 70 Fluid Arm 193.95 e
£55.50 d Wharfedale Linton Comp(27.95 f

61.25

e

£41.95
b
b
b

£37.25 b

05.25

1

PICK UP ARMS

£43.95

b

120.75 b

Audio Technic. AT1005
Connoiaaaur SAU2
Goldring L75
5ME 3009
SME 3012

Transcroptor

F

g

115.50 b
C11.50 e

(9.95
(24.20
(26.15

lied Arm 120.95

WEST END MAIL
STORE 5 MINS ORDERS
& catalogue
from LEICESTER SQ.
TOTTENHAM CT.RD.

it

d

f8.95
(9.95

1

69.95

.e.

PICCADILLY CIR.
STATIONS

%..

requests to

5, BRIDGE ST.

RICHMOND

SY.

511"
811"

10W

(18.75
£19.95

(10.50
£18 75
£9.87

e
e

f
e

TAPE RECORDERS
Tremendous Discounts
Compare these prices!!

C4750
C38.25

AR 4% Pine
AP 6 Oiled Teak
AP 2AX Rwd /Pit
& W DM1

.

.

£32 85
£59.65
£73 95

£3050

DM3...
£44.95
DM3 RsWdolsdo
£54 95
& W Seras 70
(119.95
& W DMZ on apphcat on
mbridge on application
Peste Dolton 44.
142.50
Neste Donon 120
£22.50
Neste Dutton 25.
(52.25
Neste D,tton 15
128.50
eleste Dolton 66
£84.00
ontract 40
(4.47
ontract 8
£8.97
oodmans Mezzo 2.
(22.50
oodmans Mezzo 3
£25,50
oodmans Magnum ...
£32.90
oodman Havant Tk. £21.75
oodmans Minister Tls E17.95
oodmans Magister..,..
£39.95
oodmans Dimensoons8 £51.50
B Lansing 88
£82.95
el Chorale Tk Mot.- (22.95
el Celeste
£22.95
el (resta
120.25
& W
S W

.

el Cadenza Tk/Wnt

el Concerto Mk3 Tk
el Concerto Mk3 Ai

Monks Ell
eletron KN800
eletron KN1100
eletron KN400
eletron KN500
eletron KN1000
eak Mono Sandwich
eak 200
eak 300
eak 600
Bath

eak 150
nab 250

(34.50
'

£48.95
£53.50
114.25
14.25
£11.90
£15.25
£6.45
£7.95
113.75

(18.95
(19.95
126.90
139.95

(18.75
£23.75

Quad Electrostatic
£59.50
rchmond Mk1 SAME UNITS
PERFORMANCE AS

KEF CRESTA
ichmond 350
achmond 3505

rchmond450
rchmond 38

117.50

(16.50
(19.95
£13.50

(9.45
annoy 12" Chatsworth (48.50

annoy 111LZ Mk2
03.95
annoy 15" Lancaster 156.95
annoy 15" GRF
£109.00
eleton SA125
E2.95
Wharfedale Denton 2
(14.95
Wharfedale Linton 2
£18.75
Wharfedale Triton 3
(24.50
Wharfedale Dovedale
033.50
Wharfedale Melton
(26.95

'"
S"e
7

9

g

Aka]
Aka]
Aka]
Aka]
Aka]
Aka]
Aka]

156p

290p

E111.95

X2000....

..

145p

Dp

21

CASSETTES

BAScEMI

SCOTCHPHIL IPS

C60. ......
C90._.

46p

.. 64P

........

C1213.

94p

BEST BUYat
CAVE S

£65.95

X1800SD.

190,

*..

411p

Dp

150p

DE'

PHI_IP5

Sansei
68.50

1720L..

40000....

7

2730

DP
DP

LP
LP

7X

1404

LP
LP
DP

E10695

M1OL_.
GX220G ....
GX280G..

1169.95
1165.50 SPEAKER CHASSIS
1204 95 SK =Speaker Kit
Akan X2000S]..
£206 95 EK-Enclosure Kit
Akan X500015..
E115.00 SEKSpeaker Enclosure Kit
Fgraph 722...
1197.95
EM 150 SK
E2.60
Figraph 7021-S ..
1176 50
EM 250 SK
(3.80
F /graph 704
E169 50
EM 350 SK
E7.00
Grund]g TK 121.. .... £43.75
EM 450 SK
0.40
Grund]gTK141 .... ....
£48.25
EM 650 SK ......
£7.00
Gru nd]g T K 146... ....
E51.95
EM 850SK
E4.60
Grund]g 7113210...
E106.95
EM 215 SK.....
(23.65
Grundog TK 147
E78.95
EM 315 SK
05.95
Grund]g TK246 ..
£106.95
EM 750 SK
(16.80
Grundag TK 124
£31.00
EM 150 EK Pair
114.10
Grundig TK 14S...
E41.50
EM 215 EK
117.65
Philips 4307.
E37.50
Pao
EM
250
EK
(10.25
Philips 4303
(32.95
EM 315 EK
(26.05
Philips 4308
£47.50
EM 350 EK
(12.95
Phalips 4407. ..
E86.50
Pair
EM
450
EK
£15.00
Phohps 4404
....
£70.95
EM 650 EK Pam. ...
(14.10
Phihps 4408.... ..
£104.95
EM 850 EK Parr
112.35
Revox on application
750
EK....
EM
£17.65
Tandberg 1521......
E61.65
air
EM 150 SE
08.00
Tandberg 1541...
E76.75
EM 215 SE K..
(38.40
Tandberg 1721
£56.75
..,
EM
£19.70
250
SE K.
Tandberg 1741..
E60.50
EM 315 SEK_...
£58.00
.

.

h

.

.

.

e

.

Tandberg4041X
Tandber91841 .....

(139.95
(56.50

Tandberg 3041X
Tandberg 6041% ..
Tandberg 1241
Tandberg 1641
Tandberg64X
Uher on application

E86.50
E152.95
£118.95
£79,50

í119.50

CASSETTE RECORD
Akai C550.
Altai CS50D
Aka, GXC400
Grundig C200SL
Crunchy CN222 /224
Grundig C41C
Teleton CR1201
with Radio
Teeton TC110
Philips 2503
Philips 3302..
Philips 2202.
Philips 2204
PhJips 2205
Py Coronado
Pye 9109

R

b

193.25
179.95 d
£68.50
126.95
£46.50

05.50

d

EM
EM
EM
EM
EM

350SEK

Kef
Kef
Kef
Kef
Kef
Kef

Kit

450 SEK

650SEK
850 SE

(18.20
Paa,
Paar

Parr

750 SEK.._..

00.40

(30.35
(23.70
£32.00

(30.50

3

T27 HF Unit
T15 HF Unit

8110 Mid Unit
B200 LF Unit
8139 LF Unit
Tannoy 111LZ
Tannoy 12" Men Gold

b

Tannoy 15" Men Gold
Wharfedale Unit 3
Wharfedale Und 4
Wharfedale Unit 5

E4.25

£5.10
(6.80
£7.90
£9.90

(26.35
£30.95
136.75
E9.95
112.50
£18.50

(25.95
(18.75 CARRIAGE CHARGES
143.25 A
.12p D
500 0..J25p
(16.50 B ... 25p E.
75o H..475p
(18.95 C
40p F
100o X..250p
126 95

03.50 AIL PRICES ARE SUBJECT
02.95 TO AL TE RATION WITHOUT
117.95 NOTICE

F.CAVE
RICHMOND
WEST END
KINGSTON
ROMFORD

I4ÿ

SP
LP

PACK /NG B CARRIAGE
Tape REELS.
15p PER ORDER
Tape CASSETTESLOP PER
ORDER

í245S

..

EMI
LOW NOISE

DYNARANGE

to

5"

BEFORE YOU

AkaiSW155.
AR 4X Teak/'Ant

£39 95

1

(53.50

SCOTCH

LOW NOISE

wHEREff!!!!f

132 50

.

(7.95

Y.,HIN_G.

£25 25

1

C8.85
E9.75

pUR PRICES

@!Y

'

Goldeng GL72 Chassis
Goldreg GL72 B/C
LATEST TYPE
Goldring GL85 Chassis
Goldring GL85 B/C
LATEST TYPE
Goldring GL 101 B/C
LATEST TYPE
Golds. ng GL705 Comp.
Leak Delta Base /Cover

Alpha FT150 AM /FM
£38.70
Armstrong 523 AM/FM £40.75
Armstrong 524 FM....
(31.70

£81.50

C oneon eu, BD? Ch
dConnonseur BD2 A/B
Connonoco, BD1 KO
Dual 1219 /M91MGD
Dual 1219 Chassis....
Dual 1218 Chess's ...
Dual 1215 Chess..
Dual 1709 Chas..
Garrard 401 deck
Garrard Zero 100A..
Garrard Zero 1000 ...
Garrard S195B Auto...
Garrard SL72B Auto...
Garrard AP76..
Garrard SL658 Auto
Garrard 2025TC Auto
Garrard SP25 Mk3..
Gerrar1 2000 /9TAH /C
Garrar 1 3500/KS40A
Gene
SP25 Mk3 B/C
Garrar1 SP25 Mk3 Tk
B/C & Sonotone 9TA
Garrard SP25 Mk3 Tk
B/C & Goldring G800
Garrard AP76 White...
Goldring GL69 Ch. Mk2
Goldring GL69 Mk2B /C
Goldring GL75 Chas.

Tape& Cassette Offers

BASF

COMPARE

`

Goldreg GL75B/C

E3.95
£5.95
£2.95
£2.95
£23.25
£19.35

TUNERS

(62.50

(17.25
(28.75

M3D
M44 .5 or .7_.
M44E ........
M55E

E6.95

d

C6.95

.

SapPhore

d
d
d

£9.95

MF 15E

Sonotone 9TA H/C
Diamond...
Sonotone 9TA H/C

13.50
£4.20
£4.15
£44.10
£31.45
£18.35
£14.85
111.60
£8.50
£8.95
E16 90

E

Ortofon M15E

£42.95

185.95

d

Empire 90EEX

£74.50

1

19.50 d

4155

Empire 9997E X
Empore 999SEX
Empire 999 EX......._

£98.75

Tndber9 TR200
Triton CR10T...
Teleton F2000......
Teleton TFS50.....

h ]ca

Empire 1000ZEX
Empire 999VEX

(19.95
(20.50

d
d
d

...

l

(44.50

£54.95
£64.95

(8.95

AT66

Con
ss car SCU1.
Decca Derain

£23.50
£30.95
£44.50
153.95

d

14.50 d

Audio 7
.7 mil

140.60
£55.60
£51.60
124.95
117.95

d
d

E49 95 d

(89.95

(82.50
(102.50
(129.95

(19.95

.

Audio Technrca ÁT21

(172.95
£107.95

Rotel RX200.
Rotai RX400
Ratel 130
Rogers R'brook Casa
Rogers R'brook toi
San on application
Tandberg TR200 MPX

e

t

.7,0I_.

TUNER AMPLIFIERS

Pioneer 5X440
Pioneer L8440.
Pioneer SX770
Pioneer SX990
Rotel RX150

E2 75

.__

Empire 909X

Leak Delta 75

£2.25

£25.00 d

ADC220X E..

£33.95
£53.25

Goodman One Ten

d

Acos GP96 ...
Acos GP101...
ADC 10E Mk4.
ADC 10E Mk2.
ADC 26

Empore 999%
Empire 909 EX

Alpha R500.
Alpha R150
Alpha FÁ3000
Alpha FA4000.
Armstrong 525
Armstrong 526
Duene SAT 260X
Duene SAT 460X
Duene SAT 4370X
Duarte SAT 555T
Goodman Module 80

TURNTABLES

E1.50
E1.90

AcosGP93.

(24.95

AA8500
AA6600
AA6300
AA6200
Alpha R200

Famous makers like, SONY DYNATRON
SANSUI - KOSS CAMBRIDGE AUDIO - UHER REVOX
SEND S.A.E. FOR LATEST LISTS
of these and many more!!

£36.50
£42.95
E39.95
E41.95
£52.95
£45.50
£27.75

Acos GP91

Rotel RA210A
Rotel RA310
Rotel RA610
Sansu] on application
Sinclair 2000 Mk 2
Sinclair 3000
Sinclair Neoteroc 60

Aka,
Aka]
Akai
Akai

from

(65.95

CARTRIDGES

£37.25
£57.75
£66.95
£34.50
£87.35
£107.05
£110.15

Teleton 2068
Teleton 307..
Wharfedale Linton

C17.95
E43.25

Deposit Credit
GLaranteed
Brand New

All units

STOCKS of equipment it is not possible
to
list in this advertisement and HUNDREDS
MORE FANTASTIC
HI FI, AUDIO & TAPE RECORDER
BARGAINS

(62.50

Lear Jet P550
Lear Jet P560
Lear Jet LJ277 ICar1
Lear Jet LJ71 Karl

Low

ENORMOUS

We have

E79.95

_

Pioneer SA5D0
Pioneer SA600
Pioneer SA700
Pioneer 50202 Rouen
P.uneer SA800
Pioneer SA900
Pioneer SA1000
Quad 303/33..
Revox on appl.
Rogers R'brook 2 C.
Rogers R'brook 2
Rogers R'bourne C
Rogers R'bourne
Rota 2200
Rota 1500

Sugden A21

q9

Demonstrations

8 TRACK STEREO

LIFTER

d
d

SHOPPERS

E

BO

E

HIGH

FIDELITY

5 BRIDGE ST. SY.
01.9481441/3
21 OLD COMPTON ST. W.1. 01.437 9369

27 EDEN ST.SY.

01546 7845

84 -86 SOUTH

ROMFOtID 20218/9

ST. ESSEX

r

71

\UI 0-cy

prFip

iron fee-

I-1

'eta

;J;

3

eum

cFeM(e'v

from the home of the world's finest
sound control equipment our consultant
sales eng.neers tourney out to bring home
the reality that the sound of Neve
is

One of two 32 -input multi -track
consoles designed and built for
RCA (Records) New York. and installed
in their Hollywood studios

Neve
Rupert Neve 8 Company Ltd.,
Cambridge House.
Melbourn.
Royston.
Hertfordshire, SG8 GAU.
England
Tel Royston (0763) 60776 (10 nes)
l

Telex 81381

worldwide

Rupert Neve of Canada Ltd.,

Rupert Neve Incorporated,

7528 Bath Road,

Berkshire Industnul Par

Malton,
Toronto, Ontario.

Connecticut 06801.

Canada
Tel 416 -677 6611

Tel

k

Bethel.

USA
(203) 744 6230

Telex 969638

