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Consultant designed for Audio International
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Like many other recently opened studios,
Audio International have installed Neve to
serve as an important part of the facilities
this organisation offers. The console
shown here was designed by Neve to
provide 24 input channels, 16 output
groups plus stereo output, 4 reverberation
groups, 4 foldback groups, 4 monitor
loudspeaker circuits and many other
features included as standard in Neve
equipment.

The sound of Neve i1s worldwide Nev

Cambridge House, Melbourn, Royston, Herts, SG8 GAU, England

Rupert Neve & Company Ltd. Telephone : Melbourn (Cambs) 776 (STD 076 386) 10 lines Telex 81381

Berkshire Industrial Park, Bethe!, Connecticut 06821, U.S.A.
Rupert Neve Inc. Telephone: (203) 744 6230 Telex 969638
Rupert Neve Of Canada Ltd. P.O. Box 182, Etobicoke, Ontario, Canada. Telephone: (416) 677 6611
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An army that needs front line
communications? Then you'll need
the microphone and headphones
illustrated here. These are used by
military organisations throughout
the world wherever communica-
tions are to be made in areas of
high noise.

Full details of these and other
quality microphones are available

on request.
l Hampstead

h“
Fl High Fidelity

91 Heath Street, Lordon, N.W.3, €SS
Tel. 01-435 0999/6377

4121 Moving Coil headphones
and Boom Microphone. These
dynamic earphones have a
wide frequency range and low
distortion at high sound levels.
The microphone has an excel-
lent response to most com-
munication or announcement
purposes giving good speech
quality, free from blasting,
overloading or appreciable
breath noises

>

v

4104 Broadcast Quality Com-
mentators Noise cancelling
lip microphone. A highly
damped ribbon unit ensures
freedom from non-linearity and
low frequency surges.

HAVE

www americanradiohistorv com

'YOU AN
A ARMY ?


www.americanradiohistory.com

it has been suggested that a perfect
amplifier would be equivalent to a
piece of wire with gain. .
A piece of wire ? First of all it would
hum, so we'd have to screen it. This
would increase the input capacity
so we’d have to make the screening
large or the conductor small. Then
we would have output resistance
and; if of appreciable length, we'd
have inductance and termination
problemsas well. All in all a 303 power
amplifier would be much easier.

The funny thing is; even if we had
our perfect piece of wire with gain
and compared it with a 303, the
two would sound exactly the same
no matter how carefully we
listened.

for the closest approach to
the original sound

Send posteard for illustrated leaflet to Depr $:STR.
Acoustical Manufacturing Co. Ltd.. Huntingdon, Tel: (0480) 2561. QUAD is a Registered Trade Mark.
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studio sound

INCORPORATING TAPE RECORDER
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EDITOR DAVID KIRK CONSULTING EDITOR JOHN CRABBE
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ADVERTISEMENT MANAGER TONY NEWMAN

Editorial and Advertising Offices: LINK HOUSE, DINGWALL AVENUE,
CROYDON CR9 2TA. Telephone: 01-686 2599
© Link House Publications Ltd 1971. All rights reserved.

COMMERCIAL RADIO took a step towards reality on November 11 when the
Minister of Posts and Telecommunications moved rhe second reading ol the
Sound Broadcasting Bill. The Bill proposes broadening the ITA into an
Independent Broadcasting Authority responsible both for commercial tele-
vision and local sound broadcasting. A maximum of 60 stations might be
introduced; this figure could only be significantly increased by closing BBC
local stations.

The first stations were being tentatively considered for London, Birming-
ham, Manchester and Glasgow. Transmission may commence in 1973,

Though carried by 289 votes to 257 (32 Government majority), the Bill
reccived considerable criticism from both sides of the House. Mr Critchley
(Con) feared that commercial radio would be a massive vulgarity, and
disapproved of the curious status given to local newspapers. This rcferred to
the clause that, while no newspaper had a prescriptive right to run a station,
it would have the right to take up a share of the equity provided its circulation
represented a substantial proportion of the local population. If the IBA con-
sidered the circulation too small, a newspaper might still represent to the
authority that it was likely to suffer financially from the introduction of com-
mercial radio. No distinction would necessarily be made between privately
owned newspapers and the many connected to national newspaper chains.

Mr Mayhew (Lab) said the Bill entrusted to the 1BA powers which the
ITA had shown no qualification tor exercising properly. From first to last it
had handled its responsibilities with a lamentable weakness and with a lack
of influence and power in relation to the programme companies. Was the
ITA, in the light of its record with Thames Television and London Weekend,
qualified to judge in the public interest which programme company was or
was not capable of running these stations? His opposition to the Bill was
fundamental. He was opposed to the whole conception of broadcast adver-
tising. 1t had not proved itself. Commercials, especially those which interrup-
ted programmes, were not liked by listeners. There was an extraordinary
independent television broadcast recently of Hamlet. In one memorable
sequence the Danish king, at prayers, said "“The words fly up, my thoughts
remain below’. This was followed by a bottle of Danish lager being poured
into a glass. By 1978, commercial broadcasting would be seen for what it was

-a phoney, a form of environmental pollution.

Mr Gorst (Con), supporter of a commercial radio association, considered
60 stations to be inadequate. He regarded this as regional rather than local
broadcasting and he too objected to the special rights that would be given to
newspapers.

Mr Mackenzie (Lab) pointed out that, of the 400 companies registered in
commercial radio, 30 were tied to a single commercial Organisation. This
concern, he added, had contributed £25,000 to the Conservative cause at the
last election. They had made an investment and perhaps now were waiting
to get their dividend.

Strangely, Labour refused the Minister permission to reply to the debate.

Sound broadcasting was discussed on the same day by the General Synod
of the Church of England. The Bishop of Oxford hoped careful study would
be given to the best ecumenical use of local radio stations. The Archdeacon
of Chester denied reports that the Church of England were considering setting
up their own commercial radio station.

The effect of commercial radio on the sound recording industry is likely to
be twofold. Advantageously both programme and advertisement preparation
will create work for the smaller studios hardest hit by depressions in the record
industry. Disadvantageously, if commercial radio runs true to form. the
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CORRESPONDENCE AND ARTICLES
Al 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.

SUBSCRIPTION RATES

Annual UK subscription rate for STUDIO SOUND js £3 (overseas £3°80,
$8 or equivalent.)

Our associate publication Hi-Fi News costs £312 (overseas £3 66, $8-64

or equivalent.) Six month home subscriptions are £1.50 (STUDIO SOUND)
and £1°56 (Hi-Fi News).

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

PAST ISSUES

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

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

BINDERS

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

transistorised public will be subjected to still more pop. Whether
the stale outpourings of Radio One withour ads prove more attract-
ive than a hopefully more imaginative Radio £ wiri remains to be
ascertained. Either way, commercial radio seems likely to reduce
public incentive actually to buy this kind of music.
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News

AES lecture

JOHN KUEHN of Bruel & Kjaer Laboratories
Ltd, probably the most well known and respec-
ted manufacturers of comprehensive audio
measurement equipment, gave an informative
lecture on recent developments in this field to
the British Section of the Audio Engineering
Societyon October 12 at Imperial College. After
outlining improvements made in equipment
overthelast 25 years(e.g. measuringmicrophone
stability is now 0.3 dB per 100 years, whereas
transistorisation has only just achieved the
reliability actually experienced with thermionic
valves) and various techniques evolved in order
to speed up measurements, his lecture mainly
centred around the recently developed B & K
‘Real Time’ analyser. This comprises a group
of third octave filters, amplifiers and rms detec-
tors, their outputs being clectronically scanned
at a high rate and displayed on a rectangular
CRT, together with reference levels. The
instrument (about £5.000) features a basic
50 dB coverage, with alternatives of a 10 dB or
linear vertical display, and decay time con-
stants of 200 ms, 20s or “infinite’, the latter
being such as to ‘frceze’ any transient for
leisurely —analysis—for example, handclap
characteristics may be studied without initial
recording.

In addition to its basic application, the
instrument could be used for rapid deter-
mination of reverberation time and for impulse
analysis in combination with a reference spec-
trum and digital computer. Another application
was the immediate observation of speed irregu-
larities in tape recorders using pink noise
recording.

During the discussion period many other
special aspects of audio measurements were
covered as well as the usual controversial topic
of the precise meaning of such terms as
‘average’, ‘rms’, ‘peak’ and ‘peak-rms’, par-
ticularly with regard to complex musical wave-
forms. Although in general use, it was thought
that the expression peak-rms would be better
guoted as maximum-rms. Also raised were the
difficulties of measuring the safe exposurc to
high level sounds of various types, such as
industrial noises and the modern phenomena
of “beat/pop” music and its reproduction via
loudspeakers

AKG demonstrate spring

reverberation unit

A STEREO REVERBERATION unit employing a
spring system was demonstrated to the trade
recently at Command Studios. The BX20
offers a decay time from 2 to 4.5s with inde-
pendent control of each channel and better
than 60 dB channel separation (according to
DIN 45405). A remarkable degree of insulation
against external vibration is provided by a
single-point pendulum mounting system. This

is claimed to be capable of avoiding feedback
even in the immediate vicinity ol monitor
loudspeakers (up to 100 dB spl). Price of the
BX20, including remote control unit, is £975.
Further details : AKG Equipment Ltd,
Eardley House, 182-184 Campden Hill Road,
London W8 7AS.

APRS 72

THE DATES OF their fifth annual exhibition of
professional recording equipment have been
announced by the Association of Professional
Recording Studios. APRS 72 will be held at
the Connaught Rooms, Great Queen Street,
Kingsway, London WC2.

Ampex OB vehiclefor Algerian Television
AN OUTSIDE BROADCAST vchicle suitable for use
in desert regions has been supplicd by Ampex
to Radio Television Algerienne. Designed for
video tape recording, the vehicle contains a
VR-2000B, colour sync and test signal genera-
tion and colour monitoring. Space has been
left for a further VR-2000B. A double air-
conditioning system maintains a 22°C working
temperature in an ambient environment up to
45°C. The custom-built aluminium body forms
part of a 100 mm thick thermal insulation.
Designed by Ampex and built at their Nivelles
(Belgium) (actory, the vehicle also includes a
refrigerator, water cooler and extensive storage
areas.

Sansui four channel

FOLLOWING ON the heels, if' that is the right
word, of CBS (whose SQ system demonstration
was reported in the November issue), Sansui
have introduced their own four channel disc.
The event took place on September 23 at the
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Royal Garden Hotel, London. Those in atten-
dance included several representatives of
the CBS company and some interest was
aroused among the remainder of the audience
as to what their comments and questions would
be when the demonstration was over.

In the Sansui system, the two front signals
are obtained in the normal fashion, and to
them are added the two rear signals, shilted
through 90°. The left rear signal is shifted
through plus 90° and added to the left front
signal, and the right rear signal is shifted through
minus 90° and added to the right front signal.
There is a blend resistor connected between the
two rear channels before the phase shift occurs
and one between the two front signals before
the summing resistors. The two channels thus
obtained form the two front signals if the record
is being played on a two channel system, or
they can be de-matrixed to produce, it is claim-
ed, the original four channels.

Here it should be said that the listening con-
ditions at the Royal Garden Hotel were much
better than those in which the CBS demon-
stration was heard. Therefore it is no discredit
to CBS to say that the Sansui demonstration
seecmed superior. The sound images in four.
two, and single channe! were far less confused
and appeared to be a great deal more stable.

After the demonstration, members of the
audience were given a four channel disc to test
in their own surroundings. While stereo com-
patibility was reasonable. mono compatibility
was not

New Company to market Crown

IAN MARSHALL, founder and managing director
of Carston Electronics Lid, has resigned rom
the Carston Board and formed Macinnes
Laboratories Ltd. The new company have been
granted exclusive marketing rights for Crown
International of Indiana, USA. Macinnes will
honour all warranties on Crown equipment
supplied by Carston and plan to appoint retail
outlets for Crown amplifiers.

Magnetic viewer

A NEW VERSION of the 3M magnetic tape viewer
is now being marketed from 3M House, Wig-
more Street, London W]A 1ET, price £17.50.
The unit measures 45 mm across and is here
illustrated over a length of 12.5 mm computer
tape. It comprises a circular plastic moulding
containing iron oxide particles in liquid
suspension.

Microphone survey

THE ADDRESs of F. W. O. Bauch, Lid, Neu-
mann microphone agents, was incorrectly
stated in last month’s microphone survey.
This should have read: 49 Theobald Street,
Boreham Wood. Herts. (continued over)
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Synthesize
to
harmomze

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

ST T e A e

The ARP 2600
synthesizer is also
available for hire

FW.O.BAUCH

LIMITED

49 Theobald Street,

Boreham Wood, Herts.

Tel: 01-953 0091 Telex: 27502

J.J. Francis

THE PROFESSIONAL
FOR PROFESSIONALS

/' We are the acknowledged

~ off-the-shelf stockists of

~— NAGRAS and accessories
for immediate delivery

NAGRA 11I's
URGENTLY REQUIRED
FOR CASH

Sennheiser, A.K.G.
and Audio Radio Mlkes

..MM

We carry an extensive
range of SENNHEISER,
A.K.G. and Audio Radio
microphones and have
knowledgeable sound
senseand are ready to give
unbiased advice on
everyaspectofsound
recordingandrepro-
duction. If you want

to talk professional
come to the

IMMEDIATE

DELIVERY

ON ALL
PRODUCTS

The professional equipment stockist for
SENNHEISER, A.K.G., BEYER, AUDIO-RADIO
MICROPHONES, PERFECTORS, etc.

J. J. FRANC'S (WOOD GREEN) LTD

123 ALEXANDRA RD., HORNSEY, LONDON N.8. Tel: 01-888 1662
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NEWS

continued

Microphone Cable Stocks

FUTURE PiLM Developments (38 Hereford
Road, London W2 5AJ. Tel. 01-229 8054)
are now stocking microphone cable with
twisted twin conductors (14,0076) in red and
black core colours covered with braided
screen and a PVC sheath. The sheath is
available in any of eight colours. The standard
length of 100m costs £9.50

Reel to Cassette Duplicator

avcom sysTEMs Ltd have announced the pro-
duction of a new reel-to-cassette duplicating
system.  The duplicator, manufactured by
Telex of Minneapolis, will produce. with six
slaves, 84 C-30 cassettes per hour to NAB
standard. The Model 235CS-1, as it is called,
has available three track configurations: } track
single and dual channel. § track dual channel

and # track four channel. A 1ypical six-slave
system will cost £1,295. The UK distributors
are Avcom Systems Ltd, Newton Works,
Stanlake Mews, Stanlake Villas, London W12
THA

Studio Class Plug-in Modules

APOLLO FLECTRONICS announce a new range
of eight plug-in modules for use in sound
recording instaltlations. They are the MASO
microphone amplifier, PEJ6 presence equaliser,
CL36 compressor-limiter, LA26 mixer-line
output amplifier, PA/0 monitor amplifier,
TB90 alkback ampilifier with built in dynamic
microphone, SG36 signal generator, and
MPG2 magnetic pickup amplifier.  All are
mounted on a 190 x 45 mm front panel and
utilise 16 way DIL plugs with gold-plated
contacts at the rear. The microphone amplifier
ts a good example of what is offered. [t is
described as a general purpose input amplifier
capable of raising the input level from -74
dBm to the standard 6 dBm line level. Gain
1Is continuously variable from 0 dB to 80 dB

by means of a switch operating in 10 dB steps
in conjunction with a ‘Fine’ control. A
switchable filier is provided for use with
microphones, cutting out below 40, 80, and
120 Hz and having a *flat’ (20 Hz) position as
well.  Maximum input and output level is

19 dBm. input impedance (standard) is
600Q? unbalanced, but this can be altered
between 50 and 50 kQ2 on request, and for
balanced inputs a variety of plug in trans-
formers are available as extras.

All the units, apart from the monitor
amplifier, require 24V dc power supplies.
The monitor requires 32V ac.

PRECIS

Owing to minor technical difficulties, unhappily
obvious to some overseas readers, the Precis
column has been omitted from this issue. It
will continue from next month.

Leﬂers

Dolby B

Dear Sir, Shortly after reading John Shuttle-
worth's review in the September issue of
Stupio Sounp, | received my own Kellar
KDBI noise-reduction unit and, after making
a number of tests and measurements, | have
come up with several points which may be of
mterest.

Input overload when in the replay mode has
been eliminated. presumably by connecting the
replay presets across the inputs. Also, unless |
have been lucky in getting a better than average
unit, the matching between channels has been
improved, as the response measured in the A
record/B replay configuration is easily within
the claimed -1 dB from 20 Hz to 15 kHz.

Distortion, measured under the same con-
ditions, reaches 0.6 per cent at around 400 Hz,
and seems curiously unaffected by changes in
level. With the Dolby switch out the distortion
drops to less than 0.3 per cent, still well above
the claimed figure of 0.1 per cent.

The Dolby level 1ape supplied, incorrectly
labelled 400 Hz (19 cm/s)—actually it is 400
Hz (9.5 cm/s)--is slightly under-recorded,
measuring 5.6 dB below 320 pWb/mm, instead
of the expected 4.8 dB difference between DIN
and NAB levels.

Particularly when used with high-output
tapes, the overload capacity of 10 dB above
NAB level is inadequate, the unit clips at just
over 4 dB above DIN level when set up with
the tape supplied. 1 would suggest choosing a
suitable ‘Dolby" level for the brand of tape
used, to give a margin of at least 6 dB above
the peak recording level appropriate to that
tape. bearing in mind that the gencrous reduc-

tion in noise allows the use ol a rather lower
peak recording level giving lower distortion,
plus an increased safety margin to cope with
unexpected peaks on live recordings. For
example, | use Scotch 203, working to a peak
level of 320 pWb/mm, and | have chosen a
Dolby level of 2 dB below this, giving 8 dB
headroom. it is very helpful to mark the recor-
der’s meters at the chosen level; this saves a lot
of time setting up the record calibration.

In order to avoid errors in replay level, |
strongly recommend recording a few seconds
of the calibration tone at the beginning of all
processed tapes, allowing accurate adjustment
of the replay level, even where tapes are not
all recorded to the same Dolby level.

Incidentally, the effect of an error in replay
level is a step in the hf response at intermediate
levels, 20 dB to 30 dB or so. For example. a
replay level 2 dB low gives rise to a 1.5 dB loss
above about | kiHz. Also note that variations
in the HF response of the recorder will be
exaggerated when using the Dolby system, so
that special care is needed to get as level a
response as possible from the recorder, and to
maintain this response by sticking to the same
brand of tape as used for setting up the
recorder.

Finally, unlike your reviewer, | feel that the
KDBI is of great value at 19 cm/s where no
limiters or compressors are in use, on Music
with a wide dynamic range, particularly when
making copy masters, when hiss tends to build
up somewhat.

Yours faithfully, D. M. Wright, 36 St Andrews
Road, Henley-on-Thames, Oxon.

Q
o
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Keith! Monks Review

Dear Sir, May | congratulate STupio Sounp
and Mr John Shuttleworth for the excellent
review of our microphone floor stands in the
December issue.

| have read with interest how Mr Shuttle-
worth has become involved in defending him-
self after he has written a review. A manufac-
turer who sends his equipment for an indepen-
dent review must expect criticism and, if the
readers see it is not a whitewash, they will take
far more notice in future. Carry on Mr Shut-
tleworth with factual criticism of equipment
but go easy next time | send something!

May 1 make some comments on the various
models, not in disagreement with Mr Shuttle-
worth, but thanking him for the facts presented.
As a result | am arranging for all future models
10 incorporate most of his suggestions.

MS/M microphone floor stand: the screw-
in legs, as a result of the comments, now have
a guide for the threads. The exiension tube
now has a stopper to prevent the tube falling
out from the bottom of the stand.

BA/M boom arm: this model has been
removed from our range and is replaced by
the BA/M2. It is the same length with the two
threads and interchangeable counterweight
but has the same locking device as the BA/L.

MS/PA toggle floor stand: the legs like the
MS/M which screw in have now a lead-in
thread

It is my intention 10 increase the range when
the demand occurs.

Yours faithfully, T. K. Monks. Director,
Keith Monks (Audio) Ltd, 5 Fleet Road
Fleet, Nr Aldershot, Hampshire.
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1. “Let me tell you that the
MM-1000 Recorder/Reproducer comes

in 8, 16 and 24 channels. Handles
1 and 2 inch tape, on 10%, 12 and
14 inch reels. Is the ultimate
in audio recording.”

4. | mean the
AG-500 and the
AG-600 are portable
recorders that offer
professional quality in 1 or

2 channels and a choice of

speeds.”

8. “lwantyouto know
about the RR-200 reel-to-
reel Reproducer making 4 or
8 track stereo cartridges.

Drives up to 10 Ampex 3400
Series slaves. Select 60/120 ips
or 30/60 ips tape speed.
Independent switching.

|
Ve

5. “But did you
know what the AA-620
y Amplifier/Speaker offers
' in high-quality monitoring or
' sound reproduction? Used with
5 equipment like the AG-600
and AG-500,
or as a studio monitor.”

 AMPEX

2. 0.k But the AG-440 B
Recorder/Reproducers are a whole
series of rack-mounted, console and
heavy-duty portable recorders. With
dual speed transport, separate
solid-state electronics chassis for
each channel. In 2, 4 and 8 track.”

o

M

9. “And don't forget the
AM-10 Mixer. Professional
quality, compact, six-
position, a two-channel

mixer for studio or
portable use.”

s

"Why don’t you guys stop
nattering and send me
facts about

1

107 1Lk
Name
Address

Telephane

9

6. “And would you believe the
ruggedly designed CD-200 cassette
duplicator which at 75 ips, turns
out more, more quickly than any
/= other cassette duplicator (up to

#3000 C-30s per 8-hour day!) Start
with one master unit and one

i slave, add on up to five slave

upits. Automatic operation.
% In two-track mono or
four-track stereo.”

/ (600 series). Or 404 low noise

2.3 . 4.56071879

ABR-15 Broadcast

reverse. 15 inch

,10mm WQ
mention professional

audlo recording tape as used
in broadcasting, duplication etc.

tape, for all mastering
recording including endless
loop and wherever top
performance is needed.” <
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3. “Look. This new

Reproducer has full bi-
operation, so it's flexible in
automated and semi-automated
applications. Direct drive
means precise tape speeds.
Variable fast forward/

10 on the ABR-10).

Recorder/
directional

reel (or

)..b‘w\,

7.“All'm saying is
the BLM-200 Duplicator
System produces multichannel
cassette or cartridge tapes
very fast. Drives up to 10
or even \modified) up to 20
slaves. It's a self- contamed
bin-loop system

/

1 1. “Then
there s the
360 series

cassette for maximum
cy response in%

frequen
stereo.
Highe

Lower noise.
r output. More

magnetic energy per
square inch of tape.
Response capability

’\ f

Ampex Great Britain Ltd. 72 Berkeley Ave., Reading RG1.6HZ Tel: 0734-84411

rom 30 to
20 000 cyctes.”

"
QQ

%
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ELECTROCRAFT
INSTRUMENTS
LIMITED

MANUFACTURERS OF A COMPLETE RANGE OF TELEVISION TEST
EQUIPMENT, VIDEO & PULSE DISTRIBUTION AMPLIFIERS, VISION MIXERS
& EFFECTS UNITS, ANCHOR THE B.B.C. DESIGNED ALPHA-NUMERIC

CHARACTER GENERATOR AND NOW A

NEW RANGE OF COLOUR EQUIPMENT:
SINGLE TUBE VIDICON CAMERA
PAL ENCODER
COLOUR BAR GEN. & SUB-CARRIER OSC.
SYNC. PULSE GENERATOR

SALES OFFICE: LISS MILL, LISS, HAMPSHIRE.

TELEPHONE LISS (073082) 3444

WOW and FLUTTER METERS |

—— .

-

O ONE R SCHRANKUSGSE AR 1 13T 8

i
£y

o - .
‘, o8

Q B e
—r |

[llustrated is the ME 102B, one of the three types of
Wow and Flutter Meters distributed by us exclusively
in the U.K. It is widely used by all the leading Broad-
casting. TV and Recording Studios, manufacturers of
tapedeck-tape recorders, turntables, record-changers—
in fact by anyone concerned with the accurate measure-
ment of drift and wow and flutter. Fuller details on
application.

LENNARD DEVELOPMENTS LTD.
LOCKFIELD AVE., BRIMSDOWN, ENFIELD,
MIDDX. Tel. 01-804 8425 '

Seasonal Greetings

from ;45«:6
T

L FEEFERTEREELEY IR

—— e

SM2/18/2

We may not be able to deliver you a
mixer by Reindeer, but then our job is
just to make them—the quietest.

ﬁ&:&@ (Stancoil Ltd)

15 Sheet Street, Windsor.
Windsor 61308
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The Forty-First AES Convertion

P. A. LOMAS
REPORTS FROM NEW YORK

fl‘HE October convention took place as last
year in the somewhat seedy New Yorker
hotel, New York, on October 4 through 8. As
usual, the organising officials—John Eargle
(Convention Chairman), Jacqueline Harvey
(Exhibits) and Dorothy Spronck (Administra-
tion)—ensured a smooth enjoyable week. The
papers were imaginatively chosen, drawing
large interested audiences. The exhibition,
while showing no new ideas, provided the
usual fun of the fair, The East Coast conven-
tion is always better attended than the West,
and there were many overseas visitors to swell
the ranks. From England, I saw Percy Wilson
(who needs no introduction) and John Moseley
(Command Studios); and from Holland Mr J.
L. Ooms (Philips). Other notable visitors
included many from Japan. One of the most
important functions of any exhibition and
conference is to allow you to meet colleagues,
friends, and new faces in your occupation

of the most fruitful talks occur after hours.

Some 80 papers were read, covering a wide
variety of subjects. It is impossible to list them
all, so here are some of the highlights. The
magnetic recording and reproducing sessions
on Tuesday afternoon were devoted partly to
cassette technology with one paper on the
Sony dual-capstan machine (Masahiko Mori-
zono and Kenkichi Umeda), two on setting
optimum duplicating levels (James Wood.
GRT, and Tom Montgomery, Olive). and one
on chromium dioxide tape (J. Dickens, Du-
Pont). Tuesday evening's session on digital
techniques, jointly sponsored by the IEEE,
proved a fascinating introduction to the new
technology to which we will all have to accli-
matize. After an introductory paper by Barry
Blesser (MIT) to set the scene, we listened to
papers by Tom Stockham on the design of
a/d and d/a converters which included demon-
strations of some of the problems which can
occur, and on the use of such techniques to
restore old 78 rpm discs.

One session was devoted entirely to medical
electronics, showing how the two branches of
science can help each other. Seven papers were
read here, and in the evening there was a
‘workshop’ session about stethoscopes.

The highlight of Wednesday was a day-long
workshop on studio tape recorders, starting
with discussions on the how and why of recor-
ding and followed in the afternoon by prac-

tical sessions on the major equipment manu-
facturer’s products. These covered design
philosophy, specifications and alignment. The
evening session took the form of a question-
and-answer discussion primarily on mainten-
ance.

Four channel reproduction is still the centre
of interest, not to say controversy. Ben Bauer
(CBS), fresh from his world tour, demon-
strated and talked about SQ on Thursday
morning, and Duane Cooper (University of
lilinois), Peter Schieber (Audiodata Co) and
R. Itch (Sansui) all gave their versions of the
ideal matrix scheme in the afternoon. The same
session included a paper on the JVC system
using discrete carriers, linked with the Dorren
Quadracast four channel fm scheme. David
Robinson (Dolby Labs) talked about and
demonstrated the B noise system applied to
fm broadcasts.

Electronics took over on the last day. In the
amplifier section during the morning, Bob
Moog described various programmable attenu-
ators. Barry Blesser talked about his new
modular compressor for EMT, and Jim Wood
showed how to make a simple stereo programme
phase checker. The afternoon was devoted to
electronic music; both synthesisers and organs
were covered. This was capped in the evening
by an electronic music concert, which had every
seat taken. Noisy but fascinating.

While these discussions were going on in the
conference rooms, the manufacturers outside
were getting down to the hard work of dis-
playing, talking, selling and entertaining. Vast
quantities of paper were distributed (one stand
admitted to giving out nearly 900 sets of litera-
ture), and usually ended up in the Martin
Audio bag. Altogether 66 companies took part,
either in rooms or stands in the four connecting
halls. There was a healthy increase in the num-
ber of European displays.

Rupert Neve, at their first NY show,
exhibited a console connected to an Ampex
MM1I1000, 16 Dolby units, and earphones for
all. Each track of the 50 mm tape was identitied
with a picture of the microphone placement
used in the recording session, so that everybody
could try their hand at being a remix engineer.
Derek Tilsley and Geoffrey Watts presided.
The theme on the Dolby stand across the way
was noise reduction for all—from studio to
home, via A and B. Photomurals showed how
this was done, all the more interesting in view
of the arrival of two competing systems from
Burwen Labs and DBX. Neither of these was
demonstrated well, particularly the DBX, so
Judgement will have to be postponed for studio
tests, but each seemed to suffer from the
expected classical defects of companders.
Other European manufacturers used their US
affiliate companies to display their products
but often sent men from home to attend.
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Philips (Philips Broadcast Equipment Corpor-
ation) had a wide range of audio gear, including
the new mixing desk and eight track tape
recorder introduced at Montreux. The recor-
der is surely a marketing error—who buys
eight track these days?

Ferrograph were on the Elpa stand, and
Penny & Giles on the Harvey Radio stand;
AKG (talking about the BX20F reverberation
unit), Sennheiser, Agfa, BASF and WNagra
(first US showing of the stereo machine) were
all represented.

The main surprises from US manufacturers
came from the tape recorder men. Ampex
introduced their MM {100 for comments, with
production about seven months away. This is
a scaled down machine comparable in size
with the existing 3M machine; meters and
electronics (modules from the MM {000/ AG 140
system) are mounted in front and below the
deck plate. With electronic back tension,
simple logic and a counter as original equip-
ment, it will sell around $20,000. The MM1000
at $25,000 will now contain the servo capstan
as standard. Following the success of the video
synchroniser, the Audiotec is a new unit
enabling optical film projectors to be connected.
The significance of these two techniques has
not yet fully dawned on the industry; I think
they promise to revolutionise both television
and film audio.

The 3M surprise was another new machine,
using the existing transport with the addition
of a dc motor (thus allowing for their sync
unit). All electronics are on a single card below
for each channel; also included as a built in
feature are Dolby A noise reduction modules.
Again this machine was unveiled early for
comments (which I hear were enthusiastic) and
it will not be in production for another nine
months. Meanwhile 3M sales are assured by
a thumping 25 per cent reduction in the price
of the normal 16 track machine—which must
have produced howls from yesterday’s custo-
mers.

Scully continued to show their simplified
16 track machine, Model 100, which is appar-
ently selling very well. Crown introduced
another blockbuster amplifier in the shape of
a dual channel 600W unit, type M600. Dupli-
cation equipment was lacking this year, with
only Electrosound showing a high speed mass
duplicator. Gauss appear to have dropped out
following their amalgamation with MCA.
Extrovert Howard Holtzer demonstrated his
new cutter system and read a paper on its
design. Allison Research had to leave a tree
behind after union complaints; they did how-
ever show a new $50 multiplier building block
which could form the basis of a compressor
limiter system, with well defined input output
control characteristics; Kepex and Gain Brain

(continued on page 13)
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) SAIT SOUND MIXERS
' ALLOTRORPE LIMITED

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

Telex tape duplicating systems

consist of the open reel series 235-1 and
the reel to cassette series 235 CS-1.

Both systems are designed for mass
production of professional quality tapes by
commercial, educational, institutional, or
industrial facilities. Heavy duty tape
transports matched to solid state modular
electronics, provide long term equipment
reliability. With a mixture of reel to reel
and cassette modules, total flexibility is
possible.

Prices from : £1,360-00

== 1. TELEX.

The Telex audio comparator is the
ideal unit for the ‘listen-respond-compare
learning situation, especially for foreign
language, speech, drama, and music
studies. Pre-recorded programmes are
played via a master track which cannot be
erased. Student response is recorded on
a second-track which may be played or
re-recorded as required. Each channel has
separate volume controls with the
students’ record channel controlled via
manual or automatic control of volume.

Prices from : £120:-00

Avcom Sonifex cartridge units with
Viking transports are designed to take
standard NAB cartridges, type A, B & C,
for continuous loop operation. Available
for rack-mounting or free standing
applications, in record/playback/cue,
playback/cue and playback only versions.

Prices from : £210-00

Telephone for further details and
information on Telex cartridges and bulk
supplies of compact cassettes.

AVCOM SYSTEMS LIMITED

Newton Works, Stanlake Mews, LONDON W |2 7HA 01-749 220
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AES 41 REPORT

continued

were there too. Unfortunately they also had
to leave the orange drink machine behind but
this was replaced by an ecnterprising coffee
salesman a few booths away.

Mixers continue to expand in size and com-
plexity. Olive Electrodynamics of Montreal
showed a new desk of excellent construction.
This company also pioneered the automated
remix system where the fader settings made
during a remix session are digitally recorded
on an unused track; on final replay the situ-
ation is exactly repeated, together with any
updating information which may have been
entered. The technique is in such demand that
desks by Automated Processes will shortly
have this feature.

Delay lines are the first digital products to
become available and, tollowing the intro-
duction of the Gotham Delta-T101 last March,
new units are available from Melchor, Even-
tide Clock Works and Knowles Electronics.
All of these showed the ease with which delay
could be controlled, as well as the peculiar
noise characteristics (quantizing noise) to which
they are prone. The problem is only financial,
not fundamental! Gotham Audio, as well as
showing the Neumann range, introduced the

Studer A4-80-16 into the USA and have already
sold three.

Upstairs on the seventh floor were the
demonstration rooms. Burwen and DBX had
their noise reduction systems; Sansui, Columbia
and JVC demonstrated four-channel sound
systems—IJVC used a laser to produce an
oscilloscope type display showing separation
and uniqueness of each signal. Vega demon-
strated the volume available from their loud-
speakers; ARP were using electronic synthe-
sisers and related equipment; Melchor displayed
delay lines and mixer modules; and finally
Acoustic Research played music to show off
their new LST studio monitor loudspeaker.

No description of the AES Convention
would be complete without a mention of that
major social event, the Banquet. The food was
fairly good, though not excellent, but we were
fortunate in being well entertained. The out-
going president, George Bartlett (NAB) intro-
duced Dr Woodward (RCA) as the new
president. following with the other new officers.
Ben Bauer then presented the awards, which
were international. The Gold Medal (ex Potts
Award) was awarded to Leo Beranek for ‘con-
tributions to the design of speech communi-
cations, electroacoustic instrumentation, loud-
speakers, and acoustical spaces for broad-
casting, conventions, and musical performances.
The Silver Medal (ex Berliner Award) was
given to Dr Ray Dolby for ‘the invention,

development, and introduction of practical
noise reduction systems for professional and
consumer use’. For this work he was also given
the unusual and distinctive honour of being
elected at the same time to a Fellow Award.
Rorback Madsen (Bang & Olufsen), Erik
Porterfield (CBS) and Peter Tappan (Bolt,
Beranek and Newman) were also recipients of
Fellow Awards. Donald Powers (Roanwell
Corp) was given a citation for his work in
establishing and coordinating AES scction
activities in the USA and abroad.

We hope that Ben Bauer started a tradition
of bringing to the platform the wives of the
awards winners —not as a surrender to Woman'’s
Lib but to acknowledge the work that they
have put in to help.

After the awards, we listened to a specch by
the composer / conductor Morton Gould who
tried to get across a serious message amid his
many stories and asides. The next day was the
final day and by evening most of the stands
were out of the hotel. The 41st Convention
was over.

Postscript. After my report on the 40th Con-
vention, I promised to obtain the name of the
author of a paper on brain control of synth-
esisers for a reader at the University of Surrcy,
Guildford. This I have done, but have unfor-
tunately lost trace of the reader. If he will
contact STuDIO SOUND, | can pass on the infor-
mation to him.

Patents Review

TARR SA of Belgium have patented a
+.) method of eliminating crosstalk between
adjacent magnetic tape replay heads (BP
1,246,651). A compensating voltage equal and
opposite to that produced by the stray flux is
induced in the replay segments. This is obtained
by connecting one side of both replay coils to
earth via a common resistor. The other side of
the coil producing the crosstalk is taken to
earth via a load resistor adjusted to suit the
magnitude of the compensation required. The
remaining terminal, that on the head being
replayed, is taken to the replay preamplifier.
The circuit is shown in fig. 1. The arrangement
is reciprocal in that another load resistor con-
nected from the output terminal to earth will
have the same effect if the output is taken from
the non-earth side of the first load impedance
(from A).

British Patent 1,246,419 is concerned with
the problem of monitoring video tape record-
ings and has been prepared for the BBC by
R. R. Atkinson. The absence of simultaneous
video replay facilities often necessitates the
use of a second recorder in parallel with the
master machine, an inconvenient and expensive
procedure. An obvious solution would be a
second video head wheel farther down the
tape though this would be costly and imprac-
tical.

The BBC propose a simple modification to

FIG. 1
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existing vtrs, capable of indicating a fall in
tape modulation resulting from clogging on
one or more video hecads. Two fixed heads
would be added to the recorder, positioned to
scan the cue track before and after the head-
wheel (fig. 2). A ‘monitor record’ head (20)
applies a signal which is in due course modu-
lated by successive sweeps from the headwheel
(15). A ‘monitor pickup’ head detects these
modulations and converts them into an
oscillogram, the timebase being synchronised
with the headwheel motor (16). The height of
the four displayed waveforms then corresponds
to the relative output level from the four hecad-
wheel segments. Alternatively, the pickup
signal may be fed to an alarm circuit.

AKG’s BP 1,246,253 is titled "A plastics
diaphragm for an electro-acoustic transducer’.
While superior to paper diaphragms in terms
of strength and sensitivity to climactic agents,
plastics suffer from low internal damping. To
overcome this, AKG have developed a light
plastics diaphragm coated ‘on at least one sur-
face” with a fibre flecce. They prefer a fleece of
natural origin, either from raw cotton or raw
animal wool. This can be applied to the dia-
phragm in various ways, the simplest being to
give the fleece a thin layer of adhesive and
solidify it under heat and pressure.

Ira Leonard Eisner, citizen of Stamford,

(continued on page 15)
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MAGNETOPHON M28A professional
tape recorder by Telefunken, the company
who made the world's first tape recorder.

@ Three-motor tape transport
at 33 and 74 ips ensuring maximum speed
constancy.

Fully comprehensive 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.

@® Two-channel monitoring and
VU-meter amplifier

can be switched to two modes. In the
‘before-tape’ mode the amplifier is
connected to the output of the mixer, while:
in the 'off-tape’ mode it is connected to the
output of the replay amplifier. Two large
VU-meters calibrated to international
standard are provided.

CONTACT: BRIAN ENGLISH

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

Tel. 01-242 9944

IMPORTANT
ANNOUNCEMENT

TO ALL OUR CUSTOMERS
AND FUTURECUSTOMERS

We are now able to give you
a seven-day repair service,
A full range of spares and
repair facilities for our M28
and M10 ranges are available
from:

AUDIO VISUAL STUDIO
AND FILM EQUIPMENT
LTD.

73a New Road, Rubery,
Birmingham B45 9JT
Telephone 021-453 4873

@ 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.

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 268
is equipped with full-track heads.
Model 28C has two-track heads
and track selector switch.
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PATENTS REVIEW

continued
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Connecticut, describes a "Radial phonographic
gas bearings’. The turntable may be driven in
powered by a compressed air source.
counterbalanced rod carries the reproducing
cartridge, and slides freely on compressed

is avoided since
rod carrying the stylus is longer than the

ridge (10) tracks on an exact radius of the disc

Fig. 4 is reproduced from BP 1,250,397 deal-

D. Stempel A.G. begin by noting the limitations

ble combination using

t rides on a gas bearing
A
example,

the offset

the gas enters. Fig. 3
he manner in which a
source can lubricate
pickup arm. The cart-

(5 and 6)

/2 g

of conventional sound damping materials
consisting
other by spaced intermediate webs. Attempts
to improve the sound damping of such material
by filling the spaces between the webs with, for

of sheets or plates connected to each

sand or glass wool, introduce cost

and weight problems and in many cases produce
no substantial improvement. Drawing a shows
a cross-sectional view of a typical damping
panel using the Stempel proposal. Sheets 1 and
2 are of a composite plasterboard, cardboard

lining the inner plaster (3). The two

inner surfaces are glued to a cellular structure
formed from cardboard webs. The webs are

compressed into folds—to such an extent in

in or relating to sound
¢ manufacture thereof.”

version b that the folds interlock. The plaster-
board sheets are each 12.5 mm thick, connected
by a web structure 80 mm thick in its uncom-
pressed state.

THE FOLLOWING list of Complete
Specifications Accepted is quoted
from the October issues of the Official
Journal (Patents). Copies of specifi-
cations may be purchased at 25p each
from The Patent Office, Orpington,
Kent BR5 3RD.

October 6

1,253,453

RCA Corporation

Display screens particularly for use in
dark trace cathode ray tubes

1,253,458

General Motors Ltd

Electronic tachometer

1,253,460

Matsushita Electric Industrial Co Ltd
Telephone leaveword device

1,253,462

Sony Corporation

Electron gun

1,253,465

Varian Associates

Microwave electron tube apparatus
embodying slow wave circuits
1,253,470

Kombinat Robotron VEB

Electronic control for electromagnetic
actuating devices

1,253,485

Kyorin Seiyaku K.K.,

Process and apparatus for the coating
of particles or powders

1,253,498

International Standard Electric Corpo-
ration

Electronic  supervision circuit
telecommunications systems
1,253,550

Matsushita Electric Industrial Co Ltd
Electronic language teaching system
1,253,551

Thomson CSF

Pulse-modulated doppler-type electro-
magnetic detection system

1,253,577

Boucher & Co Ltd

Tray or duct members for supporting
service cables and the like

for

1,253,599
Telefunken Patentverwertungs
Pot-core coil for communication

engineering with a plurality of sym-

metrical windings, in particular a
loading coil

1,253,605

Poly-optics Inc

Method for making optical fibres

1,253,634

International Standard Electric Corp-
oration

Tape recorders

1,253,638

Philips  Electronic & Associated
Industries Ltd

Circuit arrangement for a pulse-

controlled connection of a telecom-
munication signal source to a tele-
communication signal load

1

1,253,641

Philips Electronic & Associated Indus-
tries Ltd

Multiple-contact connector socket
1,253,642

British Relay Ltd

Systems for distributing television
programmes by cable

1,253,652

National Research Development

Corporation

Magnetic Lenses

1,253,653

Words on Wheels Ltd
Language laboratories

1,253,654

Plessey & Co Ltd

Data responsive systems
1,253,670

Westinghouse Electric Corporation
Pulse width modulated amplifier
1,253,674

General Dynamics Corporation
Processing of digital or digitized analog
information for high density data
transmission or recording

1,253,698

International Rectifier Corporation
Direct-current power supplies
1,253,719

Marconi Co Ltd

Multiplex signal transmission systems
with pulse code modulation
1,253,725

Standard Telephones & Cables Ltd
Lead wire locating device

1,253,768

Merlin Gerin
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Linear induction motor producing
travelling magnetic fields of opposite
directions

1,253,777

Considlio Nazionale Delle Ricerche
Reversible cell having RbAg4i5 as
electrolyte and a silver anode.
1,253,793

Tokai Rika Denki Deisakusho
Miniature electric synchronous motor
1,253,797

Robert Bosch

Eddy current brake

1,253,820

General Electric Co

Fabrication of field effect transistors
1,253,823

Westinghouse Brake English Electric
Semiconductors Ltd

Multi-terminal semiconductor devices
1,253,829

Bradley Ltd

Amplitude modulators

1,253,882

Telefonaktiebolaget L M Ericsson
Synchronisation e.g. of a pcm receiver
and a transmitter

1,253,929

Collins Radio Co

Frequency synthesiser

1,253,939

Siemens AG

Transistor amplifiers

1,253,978

Micro Consultants Ltd

Analogue signal processing system

(continued over)
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1,254,014

Kockums Mekaniska Verkstads AB
Diaphragm valve sound transmitters
operating on gaseous pressure
medium

1,254,020

Western Electric Co Inc

Waveform generation apparatus
1,254,034

Carasso, A

Sealing device for a terminal for a
multi-conductor cable cooled by a
circulating fluid

1,254,037

Euphonics Corporation

Ultrasonic transducer employing sus-
pended piezo electric plate

1,254,043

Bogen W

Multi-track erasing head

1,254,086

Licentia Patent Verwaltungs
Monolithic piezoelectric resonator or
filter arrangements

1,254,115

Signalling Electronics (PTY) Ltd
Potential level detecting apparatus
provided with a surge arresting circuit
1,254,161

International Standard Electric Corpo-
ration

Time bandwidth reduction system for
facsimile transmission

1,254,163

Nippon Electric Co Ltd

Solid state visual display devices
1,254,206

Commissariat A L'Energie Atomique
Electro-optical phase displacement cell
1,254,236

Square D Co

Stationary electrical contact assembly
with permanent magnet blowouts
1,254,295

Fernseh GmbH

Recording apparatus
1,254,328

Holotron Corporation
Ultrasonic beam combiner
graphy

in holo-

October 13

1,254,366

Meidensha K. K.

Inverter circuit

1,254,371

Warwick Electronics Inc

Electrical musical instrument
1,254,384

Standard Telephones & Cables Ltd
Printed circuit boards

1,254,386

International Standaid Electric Corpo-
ration

Printed circuit board connector
1,254,388

Nippon Electric Ltd
Manganese-zinc ferrite materials
1,254,499

Texaco Development Corporation
Method and apparatus for analysing
system-generated noise signals
1,254,503

Blaupunkt Werke GmbH
Transistorised wide band amplification
stages

1.254,508

RCA Corporation

Edge connector

1,254,511

Matsushita Electric Industrial Co
Ferromagnetic materials

1,254,564

Sony Corporation

Recording and reproducing system for
colour video signals

1,254,588

Sony Corporation

Endless tape cartridge

1.254,608

Standard Telephones & Cabies Ltd
Multiunit loudspeaker

1,254,709

Meazzi Srl Caldironi F. and Olivieri A,
Drum set with electronic amplification
means

1,254,753

Politechnika Warszawska

Device for stereovision X-raying
1,254,834

Landis & Gyr AG

Electric circuit arrangements for multi~
plying two vaiues

1,254,845

Plessey Co Ltd

Pressure-responsive signal-generating
devices

1,254,875

Marconi Co Ltd

Methods of and apparatus for pro-
ducing an optically readable pattern
corresponding to a magnetically
recorded pattern

1,254,900

North American Rockwell Corporation
Ratioless memory circuit using con-
ditionally switched capacitor

1,254,916

Vsesojuzny  Nauchnoissledovatelsky
Institut Kriogennogo Mashionostroenia
Demodulator for detecting the envelope
of a single-polarity pulsating voltage
1,254,921 /2

Mattel Inc

Multiple sequence sound reproducer
1,254,973

GTE Laboratories Inc

Television synchronising system
1,255,040

Danfoss A/S

Speed and voltage controls for ac
motors

1,255,059

Sony Corporation

Colour image pickup device

1,255,109

ITT Industries Inc

Electrical filter assembly

1,255,131

Landis & GYR AG
Electromagnetically-operated change-
over switching devices

October 20

1,255,188

Obukkov, V A and Glazkov, V P

Rotor of a synchronous non-salient-
pole machine

1,255,196

International Standard Electric Corpo-
ration

Digital phase meter.

1,255,210

Littwin A, K.

Magnetising and demagnetising
apparatus and method

1,255,224

Sanders Associates Inc

Recording CRT light gun and method
1,255,239

North Electric Co
Ferroresonant
devices

1.255,246

Burndy Corporation
Flat shielded cables

voltage regulator

16

1,255,261

Soc D'Etudes Recherches et construc-
tions electroniques

Analogue-digital converters

1,255,264

Eriez MFG Co.
Magnetic rolis
1,255,287

AKG Akustische U.
GmbH

Headset with a microphone adjustably
mounted on an earpiece

1,255,292

Marconi Co Ltd

Piezoelectric transducers

1,255,313

Baldwin Co D. H.

Compact piano construction

1,255,319

Amp Inc

Apparatus for and method of connect-
ing electrical terminals to wires
1,255,373/4

Siemens AG

Methods of manufacturing components
employing a high-energy beam of
electromagnetic radiation

1,255,381
International
Corporation
Mounting for a read/write head
1,255,382

Westinghouse Electric Corporation
Power peak limiting control for direct
current drives

1,255,449

Compagnie Generale D’ automatisme
Character-reading apparatus incorpo-
rating electronic scanning circuitry
1,255,528

Northrop Corporation

Pseudo voltage controlled oscillator
1,255,542

Bendix Corporation

Pulse generating oscillator circuit
1,255,579

Ampex Corporation
Control circuit for
recorder

1,255,593

Motorola Inc
Modulation processing system for a
phase or frequency modulated trans-
mitter

1,255,727

RCA Corporation

Tape lifter

1,255,815

Regus AG

Electrical inverters

1,255,834

Standard Telephones & Cables Ltd
Speech recognition apparatus
1,255,862

ESB Inc

Intercell connectors for electric storage
batteries

1,255,883

Philips Electronic Associated Indus-
tries Ltd

Ultrasonic wave frequency-selection
devices

Kino-Gerate

Business  Machines

a bidirectional

October 27

1,256.009

Lanier Electronic Laboratory Inc

Tape device for tape recording and
reproduzing machines

1,256,137

Nippon Electic Co Ltd

Multiplexing apparatus
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1,256,141

Ricoh KK

Magnetic recorders

1,256,145

Hell, Dr Ing Rudolf

Method for producing a rastered

recording of a video signal obtained by
photoelectrically scanning a contin-
uous tone picture
1,256,146

Philips Electronic
Industries Ltd
Cassette holder
1,256,147

Mallory and Co Inc
Solderable stainless steel

1,256,176

De Jur-Amsco Corporation
Intermittent film transport means for a
motion picture projector

1,256,188

Philips Electronic and Associated
Industries Ltd
Generator for
oscillations
1,256,205
Ampex Corporation

Making of lithium ferrites

1,256,350

Pedrick, A. P.

Television using colours produced by
light ray scan of prismatic surfaces on
screens of glass or other suitable
materials.
1,256,363
Rockwool AB
Sound Insulating
structure

1,256,381

Ditta Incis Dei Frantelli Seregni

Tape recorder track changing mecha-
nisms

1,256,399

Sony Corporation

and Associated

producing ultrasonic

composite floor

Convergence means for a colour
cathode ray picture tube

1,256,405

International Business Machines

Corporation

Adaptive delay line equaliser
1,256,408

Magnetic Analysis Corporation
Quadrature pulse generator

1,256,499

Diamond H. Controls Ltd

Alternating current supplies

1,256,526

RCA Corporation

Multilayer circuit board techniques
1,256,527

Remix Radiotechnikai Vallalt

Method of and arrangement for manu-
facturing single-wire or multi-wire
windings

1,256,541

Matsushita Electric Industrial Co Ltd
Electron gun for a cathode ray tube
1,256,565

Kelsey-Hayes Co

Electrical rotational speed sensor
1,256,577

Thomas & Betts Corporation

Electrical plug connector

1,256,602

Danfoss A/S

Control signal generator for striking
the controlled rectifiers of a three-
phase inverter

1,256,640

Standard Telephones and Cables Ltd
Transmission line

1,256,645/6/7

ESB Incorporated

Electric batteries
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Uesigning 8 Studio Miver

Part Six by Peter Levesley *

F we refer for a moment to fig | of the first
article, July 1971, we can take our bearings
again. Up to now. we have reviewed the whole
system from output back to input and then
discussed in detail the function of the various
parts, arriving at the end of the Equaliser
Section last month. 1t would be advisable to
read again the paragraphs in Part One on page
349 headed Distribution Wiring. There is not
really a lot more that can be said in a theoretical
sense about this, the principal interest centring
now on the practical realisation of the theoreti-
cal ideas. It will be easier to see the practical
points raised if we go forward a little way and
talk about mixing and mixing amplifiers right
away.

The Inputs from the various signal sources,
microphones or lines, have by this time been
amplified and equalised to a standard condition
and we are now ready to mix them together. A
Mixer is required to combine a number of input
signals so that the output is the algebraic sum
of the inputs. The word ‘algebraic’ means that
the summation takes into account the phase,
polarity and amplitude of the inputs when
performing the additions. There are methods
of addition which can ignore one or other of
these factors.

There are four main considerations which
have to be taken into account when designing
mixer and these may be listed as follows:

Interaction.

Isolation.

Law Distortion.

Signal to Noise Ratio.
We shall go through them in turn and fig. 1
will illustrate the various points as we take
them in turn. Fig. 1a shows a simple circuit
which will perform the mixing function for us.
Some cheap passive mixers designed for domes-
tic tape recorders work on this principle and,
given certain limitations, they perform adequa-
tely. Why not use such a system in our Mixer?
The rub comes when we examine the limitations
and that is what this discussion is all about.

LN =D

1 Interaction

Interaction is the effect whereby operating one
fader causes level changes on the channels not
specifically controlled by that fader. In fig. 1a
fader one can cause level changes in the output
signal due to an input via input two. How
does this come about? Let us imagine that a
oscillator is connected to input one and input
two is open circuit. The oscillator is delivering
an input voltage of 1V rms and VR is set for
maximum output.  The oscillator output
impedance is low enough for us to say that we
have a constant voltage drive to the input
terminal, whatever the setting of the fader. We
can calculate the voltage that will be delivered
to the output under two different conditions—
* Walsall Timing Developments

Fader 2 at top Vout

Fader 2 at bottom Vout

20 log;e

Vin x Req,
R;-+Req,

where Req; R, (R3+VR))

R,+Rs+VR,

1x 6.66

16.66
0.4 volts
Vin x Req,

R;-+Req,

1x5

where Req, Ry x R;

R;+R;

15

0.334 volts
The difference in dB between these two conditions is

0.4

= 1.5dB

0.336

(FIG. |

INPUT 1

INPUT 2

VR1
10K
06

(b)

~—INPUT 1

A1 10K

~—INPUT 2

~

oureur

ouTPuT

R2
10K

VR2
10€

R3
10K

i
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with fader two at the top and bottom of its
travel. (See above calculations.)

With a system of only two channels, we might
be able to overlook an interaction of 1.5 dB,
but very few mixers are restricted to this
number. If we had eight similar channels using
the same component values as in our example,
the ‘worst case’ interaction (that is the inter-
action of seven channels on the eighth) would
rise to 4.3 dB which is certainly not acceptable.

Examination of the formulae above will
show that with this circuit, the interaction
would rise to 6 dB with a large number of
channels and the reason for this is the pro-
gressive unimportance of resistor Ry as the
number of channels increascs. It can be shown
that the equivalent resistance of all the mixing
resistors (R;, R,, etc) in parallel will be much
lower than the resistance of Rg. One way to
overcome this difficulty would be to make the
value of Ry very low to start with, which would
postpone the point at which the number of
channels had this effect. A disadvantage of this
technique is that the insertion loss of the circuit
would be very large, necessitating an amplifier
to recover the loss.

2 Isolation
When two signals are presented to the inputs
of a circuit such as fig. 1a, it can be shown that
a certain proportion of input onc will feed
back through R, and VR, from the mixing
point and thus be present at mput two. If we
are only concerned with two inputs to one
mixer this does not matter, but it might be the
case that the signal feeding input two is fed to
some other equipment. The portion of input
(continued over)
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STUDIO MIXER

continued

one signal will go along with it and may give
rise to undesirable results. We say that in this
case there is ‘crosstalk” between input one and
input two, because there is a similar signal feed
from input two across to input onc. Where the
crosstalk is very low we can say that the degree
of isolation is good. and we can calculatc the
theoretical isolation and express it in decibels.
To do this we inject a known signal at one
input and measure the proportion of this signal
that feeds through to the other input. The
ratio between the two readings can be expressed
in decibels and a figute of better than =70 dB
can be considered satisfactory. At this level,
the signal is comparable with the circuit noise.
How does the circuit shown in fig. 1a measure
up in this respect? 1b shows the circuit redrawn
using an input one source with a finite output
resistance. Input two is loaded with a resistor
of the same value which would be cquivalent
to having a second, similar, generator connec-
ted, but with the output control turned down.
Let us suppose that both faders are turned
fully up for the purpose of calculation. This
makes things easier and | am all for an easy
life. Let VI=1V rms. The first step is to
calculate the voltage across R, the mixing
point. The resistance from point A to earth is
calculated from the resistor values as shown in
Ic. This can he worked out as 5.22 K. The
voltage at A due to input one is thus
1 x 5.22
VA= — =342 mV
10-+5.22

Knowing this, we can work out the voltage at
input two (V,) due to VA.
342 x 910
V, = — millivolts
10,910
= 28.5 millivolts.
This can be expressed as a ratio in decibels with
reference to input one (V1)
V2 28.5
= 20 log;,

20 log;s =-31dB

1000

Not a very encouraging result, I think we would
all agree. One way we could improve matters
would be to reduce the output impedance of
the genecrators—indeed if we could make it
zero ohms, the isolation would be perfect. In
practice it is not possible to reduce the genera-
tor impedance to this extent and so some cross-
talk would always be present. A better way
would be once again to reduce the value of R,.
The lower we can make the voltage at the
mixing point the better, because the lower this
is the less voltage there is to be fed back to the
opposite input.

It can be shown in fact that to obtain the
degree of isolation suggested we would have
to reduce the value of R; to about 30 ohms in
fig. 1b. This gives us two reasons forconsidering
the value of R; carefully and more will be said
in a minute.

3 Law Distortion )
The controls that we use as faders and gain
controls in audio systems are logarithmic

controls. We use this expression very freely
but what does it mean? We¢ have alrcady
demonstrated back in the early part of this
series that the human ear responds to ratios in
sound level. This is also true in matters of
pitch incidentally. A change in sound level is
judged not as it stands but by reference to the
previous level heard.

This means that for each change in volume
to be heard as the same, as the general level
increases, each change must be made larger.
On a volume control, we try to make each
angular movement of the spindle produce the
same relative increase in volume. In other
words we construct it to produce so many
‘decibels per degree’. This is called the “law’
of the control. With a slide fader, these often
have a scale printed on them which is so many
decibels per unit of movement. Because these
controls are logarithmic in action—decibels are
logarithmic  quantitics — they are called
logarithmic controls or more usually log
controls.

Having gone to all this trouble to grade the
track in the potentiometer so carefully and
make it fit the printed scale so well, it would be
a great pity if we were to ruin the whole thing
by so loading the control that the law was
distorted. We can perhaps sce how this can
happen by making a table from measurements
made on a typical control and seeing how the
results are affected by loading the control with
a resistor of the same value. Fig 2 shows how
the circuit is arranged and the test is carried
out by measuring the voltage at the slider of
the potentiometer by means of voltmeter V.
A constant 10V is applied to the top of the
potentiometer and the meter readings are taken
in ten per cent steps of rotation reading. If we
had a potentiometer with a mechanical and
electrical rotation of 300°, we would measure
the output voltage every 30°. A first set of
readings are to be made with switch S, open
and a second set with it closed, and the follow-
ing table is typical of what would happen. The
potentiometer chosen for the job is one of the
ten per cent LOG Type. This means that the
voltage output at 50 per cent mechanical
rotation is ten per cent of the full voltage
applied and this is the same as the vast majority

Vin = 10V
1 2 3 4
V out V out
% Switch dB | Switch dB | dB
Rotation| open Rel | closed Rel |ERROR
100 10 0 10 0 0
90 6-3 -4 5-1 -5-8 1-8
80 3-98 -8 3-2 99 1-9
70 2-51 -12 | 2-11 -13-5 1-5
60 1-58 -16 | 1-39 -17-1 1-1
50 1-00 =20 | 0-92 -20-7 0-7
40 0-63 24 | 0-59 245 0-5
30 0-40 -28 | 0-39 -28-3 0-3
20 0-25 =32 [0-25 -32-2 0-2
10 0-16 -36 | 0-16 -36 0
0 0 00 |0 00 0
18
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of volume controls. The value of the control
is 10 kQ, as shown in fig. 2.

The table is self explanatory and it shows that
there is some departure from the ideal curve
when the control is loaded. The error is shown
in column four, indicating a worst deviation
of 1.9 dB at 80 per cent. This would be more
than could be tolerated in a professional
application and bearing in mind that there
must always be some distortion of the law, the
aim must be to minimise the effect. A suggested
worse case deviation would be about 0.5 dB
and this implics a loading resistor of some five
times the value of the total track resistance of
the volume control or fader. We do not want
to make the value of this resistor too high in
value or clse we shall lose too much level in
the mixing.

4 Signal/Noise Ratio

We are now in a position to consider the actual
voltage level at which it is best to mix and, from
this, determine the value of the resistors. We
have scen that the value of the mixing resistor
(R; in fig. 1a) is of great importance and the
conclusion has been arrived at the lower we
can make its value, the better. On the other
hand, the lower the value, the greater the volt-
age loss in the mixing network, the greater the
amplifier gain will have to be to recover the
signal level after mixing. This implies noise is
going to be introduced which will worsen the
signal to noise ratio. As usual, a compromise
must be reached between the several factors
that we have considered: Interaction, Isolation,
Law Distortion and Gain/Noise.

There are no prizes for deducing that | am
going to use the Virtual Earth Amplifier as the
means of generating a low value of resistance
to do the duty of R, This, as we have pre-
viously secen, can be made more or less any
value that we like and we can use the gain and
noisc analysis that we made before to determine
the best values for the various components.

We know from the previous work that we
can expect an cquivalent input noise level at
the virtual earth point of about —126 dB, or
0.4 microvolts. Clearly if we want a signal to
noise ratio from the amplifier of around -80 dB
we must ensure that the actual signal voltage
reaching the mixing point must be 80 dB more
than 0.4 microvolts—namely 4 millivolts.

The next thing to be considered is the
maximum output that the mixing amplifier can

(FIG. 2 N

R1+R2 =10KN

RIGH IMPEDANCE
VOLTMETER

/
L1

R3
10K

'3

10V
RMS C'\)
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deliver and the relationship between this and
the normal average working level. We know
from previous calculations that the maximum
output level obtainable with a 30 volt supply
rail (which is what we use) is about eight volts
rms, or some +20 dB. Itis generally considered
necessary to allow a margin of 20 dB between
the normal generating level and the absolute
maximum level. This margin of 20 dB is called
the Headroom, for obvious reasons. To allow
20 dB headroom in this case we must establish
the normal operating level as 0 dB, or about
800 mV. The operational amplifier thus has
an input voltage of 4 mV and an output voltage
of 800 mV, establishing its gain as 200 times,
or 46 dB. We know that we want a virtual
earth resistance of somewhere about 1000 ohms
for optimum noise performance from the
amplifier because this resistance is the source
impedance seen by the amplifier. We can thus
establish the value of the feedback resistor as
150 k€ because

150000 = 750 ohms, which is about right,
200

Finally we can select the value of R, to give
adequate isolation between inputs and about
10 dB overall gain from the mixer stage. We
know that the gain of a virtual Earth amplifier
is given by

Gain R,
R,
Thus R, R,
—— for 10 dB gain.
316
47 kQ.

We can now calculate the isolation between
inputs using the same method as in section two
above. Assuming that the generator source
resistance is about 1 kQ as in tig Ib we can see
that the isolation between inputs is at lcast
70 dB, which we already suggested as quite
adequate. In practice we can make the output
impedance of the amplifiers which feed the
faders much lower than | k€ which consider-
ably increases the isolation—at least to 80 dB.

In section three the minimum value of the
mixing resistor which coutd be used with a
10 k€ logarithmic fader was suggested as 47 k()

02

R TR
11X331 LU R
[] =1
25
ouT
Al R1D
100K 100K
oV
O
J

and we have calculated this as being the suitable
value for the input resistor R,. This gives two
good reasons for using these values and they
are therefore the ones selected for use in the
system. [t might be asked why a 10 kQ value
is chosen for use as a fader. The reason is that
with this value several similar potentiometers
can be used in parallel without affecting the
voltage level on the line which feeds them too
much. It is perhaps significant that 10 kQ
is used as a “bridging’ impedance when parallel
feeds are to be taken off 600Q lines. We
can calculate the loss in level on a 600Q line
caused by placing a 10 kQ load across it. Let
us suppose that the unloaded 600Q line is
operating at a voltage level of 1V. When the
10 k€ load is connected, this forms a potential
divider and reduces the voltage level. The
loaded voltage is given by

Vo = 1 x 10,000

10,600
944 millivolts

This represents a loss of 0.5 dB which would
not be perceptible to the ear.

The final step in our working is to calculate
the interaction between channels in the same

(FIG. 3 ) A A
- — 08— -
-36dB +L6dB
o—vV\W \/}‘/\/‘ o
5 Ty
ci; b o ¢ é'gi. T
o> "\ Sl sl
. N N\
750 800mv o
\_ i J L ), y,

way as we did in section one. This will tell us
the maximum number of input channels that
we can use in parallel with the mixer amplifier
as described. Let us allow a maximum varia-
tion in one channel of 0.5 dB when all other
channels are varied over their full range.

As we have already seen the reason for the
variation is the changing etfective parallel
resistance of the unused channels as their
controls are altered from maximum to mini-
mum output position. The worst case is when
the top end of the fader is not fed from a low
impedance source but is left floating, because
the full variation (i.e. 10 kQ) is experienced as
the position of the control is altered. It can
be shown that if we impose a limit of 0.5 dB
in the worst case as quoted for N channels,
then N =25, In other words, we can use up to
25 inputs to the mixer circuit as quoted before
the interaction exceeds 0.5 dB. In a practical
case of course the number of channels could be
much higher because the variation in resistance
of a fader fed from a low impedance source is
much less, only being a quarter of the nominal
value.

Final mixer amplifier

The circuit for the final mixer amplifier is
shown in fig. 4 and it can be seen that this is very
similar to the operational amplifier shown as
fig. 15 in November's article. The feedback
resistor has been altered to 150 kQ and the
resistor from TR 1 base to carth has been
altered to correct the dc conditions.

Two identical amplifiers are mounted on one
card known as a General Purpose Amplifier
(GPA). This title is given because the actual
circuit of several types of amplifier in use
throughout the system is very similar, the
principal difference being component values.
We have therefore produced a single card
which can, by altering component values be
made to work as a Mixer Amplifier, Line
Amplifier or Headphone Driver. For the Mixer
Amplitier application, we need several input
resistors and we have provided five positions
for Rin. It it is required to provide more inputs
than this, one of the Rin positions can bz
short-circuited with a wire link and the cxtra
resistors mounted on a tag strip conveniently
sited to suit the layout. Fig. 5 is the printed
circuit layout and fig. 6 is the schematic of the
contents of the card, the figures in squares being
the edge connector pin numbers.

www americanradiohistorv com
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GROWN INTERNATIONAL

7 D150
DUAL CHANNEL

AMPLIFIER

The D150 offers ultra-low distortion amplification for
Studio Monitor applications. Preset level controls are
mounted on the rear panel away from knob twiddlers.
Being a ‘little brother’ of the famous DC300 little need
be said beyond reminding you that if your requirement
is for the cleanest Bass, the highest Damping Factor,
the lowest Noise level, and the confidence of having a
full three year warranty covering all parts then only
Crown International will fulfil your needs.
Freq. Response: +1 dB 5Hz to 20,000Hz at full power
Power Output: (per channel)

180 watts RMS into 4 ohms

100 watts RMS into 8 ohms

59 watts RMS into 16 ohms
I.M. Distortion: Below 0-029/
Hum & Noise: Better than 110 dB below 75 watts
(Typically 119 dB)
Damping Factor: Greater than 200
Dimensions: 17in wide, 5%in high, 82in deep. Rack
mount available.
Full details from sole agents:

MACGINNES LABORATORIES LIMITED
71 Oakley Road, Chinnor, Oxon.
Tel. Kingston Blount 52061

Switchcraft
Audio Connectors

—
]
|
|
Now available ex-stock, all popular
N Switchcraft audio connectors for

4 studio and ancillary equipment.
' / Featuring the high specification, ready
inter-changeability and standardised

fitting demanded by the =

connoisseur. At truly low cost: f

only 75p for the A3F cordplug, ! D
with other 3, 4 and S pole plug and
socket connectors in the same price
bracket. Delivery ex-stock, with
quantity discounts.

. Switchcraft connectors for streamlined
L f;i strength and efliciency: providing
1/ positive contact, safety lock,
self-polarisation and cable

Q% clamping. The professional

L i design for the professional user.

Sole U.K. Agents
for Switchcraft QG connectors

FW.O. BAUCH LIMITED
49 Theobald Street,

Boreham Wood, Herts.
Tel: 01-953 0091
Telex: 27502

BEYER DYNAMIC

Ribbon Microphones

@ M 260 M260 SM

Dynamic Unidirectional Ribbon Microphone

The M 260 is especially suited for speech and music
reproduction. It has excellent transmission
qualities. The dampening effect backwards is almost
constant over the whole frequency range.

Version SM with 3 position Voice-Off-Music switch

Specifications:

Frequency Response: 5018000 Hz. OQutput Level at | kHz
(0 dBm == | mW per 10 Kbar) 0.09 mV/ubar (=58 dbm.)

CETE Polar Pattern: Hypercardioid. Output Impedance: 200 ohms.
Connections: 3-pin plug T 3262 | + 3=200 ohms, 2- ground
‘ﬁp Dimensions: 6.5” x 0.9”, head 1.7” @. Also available with

Cannon connector XLR-3-50T.

M 500 N

Dynamic Unidirectional Ribbon Microphone

A ribbon microphone designed for capturing the
full intensity of modern music while suppressing
undesirable side effects such as popping, breath.

Specifications:

Frequency Response: 40—I18000 Hz. Qutput level at | kHz
(0 dbm == | mW per 10 {bar) 0, I3 mV/{4bar =3 (-55 dbm)-
Polar Pattern: Hypercardioid. Qutput Impedance: 500 § =+
15%. Load Impedance: > 1000 {}.

|
P}
=

BEYER DYNAMIC (GB) LTD.
I Clair Road, Haywards Heath, Sussex

Telephone Haywards Heath 51003
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BY JOHN DWYER

VTR equipment on the REW stand.

Sony portable mixer feeding six inputs into one
or two outputs.

’—l “HIS, the second Internavex, was held
around the beginning of September at
Olympia.
National Committee for Audio-Visual Aids in
Education. As the title suggests, the exhibition
was more likely to prove of interest to those in
the teaching profession, but it provided a

The event was organised by the

number of opportunities to see recent
developments in helical-scan video recording.

The Sony stand held an impressive array of
vir equipment. Although small-screen monitors
may have helped matters, the colour video
pictures were some of the best seen. There were

Lintemaueu Sl

seven colour monitors above the live scene so
that some sort of comparison was possible.
Also on show here was a compact sound mixer
selling o1 £45.

The Decca stand had a nice line in potted
plants and LP sleeves. Further investigation
showed a set of colour monitors, none of which
were switched on. Decca were concentrating
their efforts on their range of “cducational’
records.

The Ampex stand was busy. Notable here
was the AC-125 television production centre, a
compact means of controlling three cctv
cameras. It consists of three sections: a video
control unit which has a fader, special effects
generator and a waveform sampling facility;
three video monitors; and a four-input audio
mixer with vu meter.

Also on show was a single tube colour camera
made by FIL. The pictures seen on it were as
good as those secn anywhere else, though the
camera is still being improved upon. The tube
works by filtering the colours through a number
of 20 lines/mm filter gratings inclined mutually
at 45°. The video outputsignal is thus separated
into broadband luminance and narrow band
red and blue signals, and registration problems
are minimal. Thus, it is claimed, setting up is
very easy, the only adjustments being to black,
red and blue levels. The camera can be
obtained for around £1,500. One of its big
advantages is the high degree ol compatibility
with monochrome signals.

liford were exhibiting their Zonal tape.
Zonal arc now a division of Racal and will be
covered in a forthcoming factory visit.

Fraser Peacock had a stand near the door.
They had on display a ‘low cost, casselte-to-
cassette duplicator’. An ordinary cassctic was
played through a small portable, after which
the cassette was removed, copied. and the copy
played on the same small portable. 1 was asked
if I could detect any difference between copy
and ‘master’. Needless to say, I couldn’t.

REW were the only retailers with a stand of
much interest to readers of this magazine, and
an extensive array of video equipment was in
evidence. REW have been a substantial
supplier to educational establishments for
several months now. They recently opened a
basement department at their Charing Cross
Road branch and are now trying to supply
recording studios.

Philips have extended their cassette concept
into video and on August |8 launched their
VCR system. Their exhibit at Internavex
sutfered from the use of a wide screen display,
though they do not lack courage.

Shibaden showed a range of black and white
cctv and monitoring equipment. Their new
camera, the HV-10S. is a 16 mm separate mesh
vidicon which weighs in at 2.5 kg. The unit
features built-in exposure control. A new vtr,
the SV-700ED. is fitted with an elcctronic edit
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facility. Shibaden claim that cditing is noise-
free; picture breakup was indeed undetectable.
It is possible to record intermittently or to
insert other programmes electrically with
equally good results. Still frame viewing is also
featured. Audio dubbing is also possible
although this was not demonstrated. Recording
time is 70 minutes on a Shibaden R-706 video

tape.

Ampex AC-125 television production centre.

EVR player and film reel. The monochrome fiim
carries luminance and coded chrominance
information.
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AUDIO CONNECTORS

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

FUTURE FILM DEVELOPMENTS LTD.
38 Hereford Road, London W2 5AdJ

01-229 8054 or 01-229 9111

Reel to cassette

Midland

M@ Sound

Recordings

's Member of the Association of Professional Recording Studios
FOR SUPER SOUND AND SPEEDY SERVICE

Copying
Equipment

¥ > Mono — Stereo — Two Track
; > Studio or Mobile
> Disc Cutting

Reettorec! o ’ > Custom Pressing
Fraser-Peacock Associates Limited MEETING HOUSE LANE . BALSALL COMMON . COVENTRY
i WARWICKSHIRE TELEPHONE : BERKSWELL 32468

fpa 94 High Street Wimbledon Village London SW19

01'947 223i sole UK distributors of infonics

LEVEL CONTROL EQUIPMENT

MDA DESIGH KECURDNG E100-05 STEREQ COMMEI M

y wen-1N -

v
S

F700-RS STEREO
COMPRESSOR-LIMITER

The F700-RS compressor is designed for stereo operation;
amacs o «-m-.; close matching of gain reduction characteristics obviates image
= shift. Both ganged and independent input/output attenuators
s - ©. are provided. The two channels can be used separately.
Also available F760-RS and 600-RS Units. Rack mounting
format 5{ x 19 x 9.

o

Fresso

S “ B

Audio & Design (Recording) Ltd.  swmiaus S ot
Telephone : 0734 84487 (Reading)
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[ Studiio Diary

BY KEITH WICKS

SSOCIATED Newspapers, responsible for

the Daily Mail and Evening News, as well
as a string of provincial newspapers, are
expected to figure prominently in the commer-
cial radio scene. Their company, the Philip
Birch Consortium, has been booking the Roger
Squire Studio for a number of presentation
programmes, one of which was played to 500
of the key people in this fast expanding
business. This programme included interviews
conducted in the street and studio material
presented by disc jockeys Bob Snyder, Roger
Scott and Guy Hamilton. In the days of the
pirates Bob Snyder was with Radio 270. After
that he went to Radio Antilles in the Pacific.
Roger Scott and Guy Hamilton also have radio
experience, Guy being an established BBC DJ
who has compered many Radio One Club
programmes. Wc are obviously going to hear
a lot more about Philip Birch, ex-skipper of the
Radio London pirate ship. and the Consortium
of which he is managing director.

United Artists Records have bzen using the
Roger Squire Studio to make tapss for their
representatives. These recordings will bz issued
in cassette form so that the reps can play them
in their cars, thus familiarising themselves with
the company's products. A master tape will be
made every month and copied on to 100
cassettes.

Yet another demonstration tape made at
Roger Squire’s Studio has passed a BBC
audition. Stewart Francis, a disc jockey for
about four years, is the latest of Roger's
customers to successfully adapt himself to radio
techniques. In a period of six months only
three would-be disc jockeys passed the BBC
test and all of them did it with the aid of
demonstration tapes made at this studio.
However, anyone thinking that they can
acquire instant fame and fortune by sending in
a Squire-recorded tape should bear in mind
that passing the audition is only the first step.
It means that the applicant’s name is put on a
list of approved disc jockeys, so when a new
show is being planned he has a chance of being
chosen

Reports from the States indicate that the
programme which was broadcast to coincide
with the reopening of the old London Bridge
at Lake Havasu went down very well. This
programme was taped by Tony Mercer, a
regular visitor to the studio, and transmitted
‘live from London’ to the people of Lake
Havasu City by their local radio station. To
add atmosphere to the occasion the broadcast
was relayed over several public address systems.

With so much work it is little wonder that
Roger Squire is not worried by rumours that
more disc jockey studios are soon to be
launched. As he said: “The world’s smallest
studio is still chugging along'.

At Intersound, Al Saxon recorded a self-
produced single for Phoenix Records, and

Thames Management have been in with the
Harry Roach Constellation. Simmsoframi of
Paris, Avenue Recordings and Pickwick have
all been recording cover versions of various
songs for issue on budget albums.

Marquee’s studio manager, Phil Dunne,
faced with the problem of recording a choir
which was too large for the studio, ended up
hiring the Pye mobile unit and a girls’ school,
Queens College in Harley Strect. After an
interesting session, the chivalrous engineers
presented the principal of the college with a
bouquet for putting up with the large recording
van and the muttitude of cables used. The
material was written by music teacher David
Bedford and will be issued on John Peel’s
Dandelion label when kazoos, brass and organ
have been added.

Dandelion are also working on a new
Medicine Head album, a follow-up to one
entitled Heavy On The Drum. Manfred Mann,
who has his own jingle company, has been in
to produce a number of tracks for commercials.
The Private Eye crowd, now celebrating their
magazine's tenth anniversary, are recording an
Ip to mark the occasion.

The latest improvement to Marquee’s
technical facilities is the installation of a new
monitoring panel which has increased the
facilities available on the desk.

Ken Cameron reports that Anvil Studios at
Denham have now completed all the music
recording for the film and the album of Norman
Jewison’s production of Fiddler On The Roof.
This work, which has now been released,
occupied the studio for 15 months and was
engineered entirely by Eric Tomlinson using
the 24/8 Neve desk, RCA 35 mm recorders and
four and eight track Studers.

Producer Gordon Smith has been working
at the Tooting Music Centre with Natchez
Trace, a country group. From now on, Gordon
will be a regular visitor to the studio as he
recently agreed to make four albums there each
month for issue on the Philips label. [rvin
Chandler recorded demos for April Music and
Barry Kirsh did some demos which have now
become prospective masters.

The Alien and Heath desk used at the studio
is compact and can be removed from the desk
to be taken on mobile jobs. Thus one day they
were using it in the studio to record reggae by
Manley Benton, the next it was installed in
Southfields Methodist Church

At Hampstead’s Pan Sound Studios John
Bluthal, star of Never Mind The Quality, Feel
The Width, made a single called The World Of
Manny Cohen The producer was Ivor
Raymonde and this item will be released on the
President label. Others at the studio this month
have included Simon Plugg and Grimes, Money
Jungle and Brian Matthew.

At Mayfair Studios Tick Tock Music recor-
ded a number of compositions by Geoff
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Stephens. Julie Stevens of Girls About Town
fame recorded a master for Trend Records, the
producer being Les Stewart. Pickety Witch
recorded masters for release overseas, and the
American Chambers brothers have bzen in
with producer lan Green laying down album
tracks.

Mayfair is another studio able to undertake
mobile work. They recently coverad a Chrysler
industrial show for Grout Advertising at the
Talk of the Town. Ampex and Revox stereo
machines were used together with a small mixer
kept for mobile work.

Apple have announced that they should have
a quadraphonically equipped reduction room
in operation sometime in January. | hope to
visit this new half million pound studio very
soon as there are some interesting features,
such as an ultra-low noise ventilation system,
widely variable room acoustics, and an echo
chamber which can provide reverberation times
up to four seconds. A special feature of the
control room is the panoramic window, so big
that apparently it had to be installed first, the
rest of the building being constructed around
it.  Marquee Studios recently replaced their
glass as it had become badly scratched after a
year in use. Does this mean that the Apple
building will have to be demolished next year?

At the Jackson Studios the Chelsea team had
a ball recording a single, aided by one cheer-
leader and 20 fans. Ron Black, England’s
foremost Frank Sinatra impersonator, who
spent five years studying that singer’s technique,
has been recording album tracks in the same
style. The second recording for Sangam,
England's first Punjabi label, has been com-
pleted, the first having topped the charts in
Bradford, Birmingham and Southall. Other
work at the studio has included the first album
for the new Rema organ label.

Wally Watkivs, a director of Garrett Studios
in Tel Aviv, recently visited London. He told
me about his studio and the way the record
business operates over there. Wally is also a
director of Garrett Electronic Industries, manu-
facturers of ampliticrs and other audio equip-
ment. After five years in operation i1t was
decided that the company should build their
own studio. This took a year to complete and
it has now been open for nine months. Much
of the equipment, including the contro! desk,
was built by GEI, recorders are by Ampex and
Revox, compressors by Audio & Design, and
microphones by Sennheiser and AKG. For echo
Grampian and Fairchild spring units are used,
the present lack of EMT plates being explained
by the very high import duty in Israel. At the
moment it is 160 to 180 per cent

A very interesting fact about the recording
industry in lIsrael is that records are not
released until they are hits. What happens 1s
that artists record a few numbers in the studio

(continued on page 28)


www.americanradiohistory.com

YN H EyTy

REW

/

ERBERATION

AST month a method was described of

4 obtaining a full stereophonic spread of
reverberation in two or more (say N) channcls
from a device using only N delay lines. The
‘orthogonal matrix feedback’ reverb units
described gave a good distribution of echoes
across the sterco (or quadraphonic) image. and
also gave a high density of echoes, which

(FIG.I (a) ORTHOGONAL MATRIX
FEEDBACK REVERBERATION
UNIT

(FIG. 2 (a) TYPICAL FREQUENCY RESPONS
UNIT AS IN FIG 1b (THE EXAMI
AND A LOOP GAIN OF 0-71)

N
ORTHOGONAL DUTPULS

MATRIX =
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DELAY
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increased and became more random with time.
Unfortunately, despite these good qualitics, the
reverberation produced by such units can be
shown to suffer from a ragged frequency
response, causing a rather coloured quality.
Most of the following will concern itself’ with
how this coloration can be eliminated, yielding
reverb units which are “better than the real
thing” insofar as they have a flat frequency
response.

The orthogonal matrix fecdback reverbera-
tion unit is constructed as in fig. 1a, where each
line represents N distinct signal paths, where
the matrix circuit is “orthogonal® (i.e. such that
whatever the input signals are, the total energy
of the N output signals equals that of the N
input signals to the matrix), and where the
‘plus’ block has its, say, i'th output equal to
the sum of the i’th signals in each of the two
N-channel inputs to the block. The convention
of using a single line to represent N signal paths
is a great simplification, as a comparison of
fig. 1a with last month’s fig. 4 will illustrate.
The variable gain g (which should be between

I and 1) is applied to all N signal paths, and
varies the reverberation time of the unit. The
delays of the N delay lines used in fig. la
should be mutually incommensurable, i.e. not
simply related to one another.

A linear circuit with N inputs and N outputs
is said to be unitary if 1t preserves the encrgy
of signals passing through it, i.e. if for all
possible input signals, the total encrgy of the
N output signals equals the total energy of the
N input signals. It is clearly possible to replace
the orthogonal matrix in fig. 1a by any unitary
circuit. However, each echo thus produced
will only have a frequency-independent stereo
location if the components of each input of the
unitary circuit at each output all have a flat
frequency response and differ from one another
in phase by a phase angle that is independent
of frequency. Such a ‘smearless’ unitary net-

GAIN g

(b) SIMPLE MONOPHONIC
REVERBERATION UNIT

INPUT ouTPUT

—

UNIT-GAIN
DELAY T

GAIN g

-1<g<1

b

work may be realised by means of a number of
90° phase difference circuits (sce ref. |) followed
by a matrix circuit.

Unitary circuits are of importance because a
collection of N unity gain delay lines is a
unitary circuit, as is an N-channe! orthogonal
matrix. However, another important aspect of
unitary networks is that, as they preserve the
energy of all signals, they may be considered as
having a “flat total frequency response’, even
though the frequency response of the signal
emerging from any one of the N outputs may
not be flat. Unitary circuits are the N-channel
analogue of a unity gain, all pass circuit. Thus
in order to avoid a coloured sound it is desirable
that an N-channel reverberation device should
be a unitary circuit.

Before looking at the frequency response of
fig. 1a it is first convenient to examine the
simplest possible case, i.e. the single-line
monophonic reverberation unit of fig. 1b. This
type of reverberation device is known to have

(b) TYPICAL FREQUENCY RESPONSI
FEEDBACK REVERBERATION Up
AND 37 m Sec , WITH LOOP GAIN

10/ - —

a ‘comb filter’ frequency respcnse (see ref. 2)
such as that illustrated in fig. 2a. If T is the
delay of the delay line in seconds, then the
frequencies at which the gain of fig. 1b is
maximum are spaced /T Hz apart from one
another. If the loop gain is g then the ratio of
maximum amplitude gain to minimum ampli-
tude gain is (1+g)/(1-g) and is shown in dB as
h in fig. 2a; thus if g=0.7 (a typical practical
value), then h-—15.1 dB, and if g--0.9 h=25.6
dB. It is clear that the frequency response of
fig. 2a is highly unsatisfactory—the height h of
the comb is rather Jarge, its teeth are narrow,
and the frequency response varies in far too
regular a manner to be a good imitation of
room reverberation. This results in a very
coloured sound.

Similar faults occur with the orthogonal
matrix feedback unit of fig. 1a. The presence
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PART TWO BY MICHAEL GERZON

F A SIMPLE MONOPHONIC REVERBERATION \
SHOWN HAS A DELAY OF 33mSec

w0 1080
~UENCY IN Hz

T 2-CHANNEL ORTHOGONAL MATRIX
THE EXAMPLE SHOWN HAS DELAYS OF 29
1 AND A ©=45° ORTHOGONAL MATRIX)

T
—

T80 1080

UENCY IN Hz )

of N different incommensurable delays helps
to make the frequency response®* more
irregular, which does help to reduce coloration
a little. However, the frequency response will
still be too regular. Forexample, a two channel
unit with delays T; and T, will have a frequency
response which is a function of two periodic
variations whose periods are 2/(T,+T,) and
2/(T-Ty). A typical example of such a
frequency response is shown in fig. 2b.

In reference 2, M. R. Schroeder and B. F.

*The ‘frequency response’ of an N-channel
network with complex matrix frequency
response Mw is defined to be the square root
of trace [M,=p (M,=¢)t], where f is the fre-
quency, and Mt the Hermitian adjoint of M.

(FIG. 3 MONOPHONIC REVERBERATION DEVICE WITH FLAT FREQUENCY RESPONSE )
(DUE TO' SCHROEDER AND LOGAN)
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(b) N-CHANNEL UNITARY NETWORK OBTAINED BY CASCADING UNITARY CIRCUITS
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J

Logan describe a modification of the mono-
phonic unit of fig. 1b that has a flat frequency
response.  This ‘colourless” version of the
monophonic unit is shown in fig. 3, and is
obtained from the feedback reverb unit of fig.
1b with loop gain g by adding to (1-g*) times
the output of the feedback foop minus g times
the direct sound from the input. As long as the
gains of the direct and the fed-back sounds are
precisely as in fig. 3, then it can be shown (see

ref. 2) that the frequency response of the
resultant output is flat, even though the phase
response is not.
Schroeder and Logan’s technique thus adds
a direct path and a feedback path to a unity
gain flat frequency response network (i.e. a
delay line) in order to get a new unity gain flat
frequency response device (i.e. the monophonic
reverb unit of fig. 3). This technique can be
(continued over)
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SYNTHETIC STEREO REVERBERATION

continued

applied to any N-channel unitary circuit. as in
fig. 4a. In fig. d4a, a feedback path with loop
gain g is applied to the unitary circuit U, and
(1-g*) times the output of this feedback loop is
added to minus g times the input signal. Using
matrix algebra arguments, it is possible to show
that the resultant circuit of fig. 4a is also a
unitary circuit. The N-channel signal passing
through the network of fig. 4a will thus be
heard as having a ‘tlat {requency response’,
although the output signal may be very different
from that at the input. The circuit of fig. 4a
will be called the feedbuck modification with
loop gain g of the unitary circuit U.

Another way of putting together unitary
circuits (o obtain a new unitary circuit is (o
cascade them as in fig. 4b, i.e. to place one
unitary circuit after another. The cascaded
circuit is clearly also unitary. as its total energy
output equals ils total energy input. By
repeated application of feedback modifications
and ol cascading, a wide varicty of new unitary
networks can be created out of just a few basic
unitary circuits. An example of such an N-
channel unitary network built up from four
basic unitary networks U, V, W and X is shown
in fig. 5, in which the conients of each of the
five broken-line boxes also form a unitary
network.

All this 1s of great use in designing ‘coloui-
less’ stereophonic reverberation devices. A
collection of N unit-gain delay lines is an N-
channel unitary circuit, as is an orthogonal
matrix. Thus if the unitary circuit U in fig. 4a
is taken to be a collection of N unit-gain delay
lines followed by an orthogonal matrix, then
the whole of fig. 4a becomes an orthogonal
matrix feedback reverberation device with an
added direct path between input and output.
Because this circuit is unitary, the direct sound
plus reverberation emerging from it has a ‘flat
frequency response’ and so lacks undesirable
coloration.  Furthermore as described last
month, if the orthogonal matrix strongly cross-
couples the delay lines, then echoes appear
uniformly acioss the N-channel stereo image.

While the monophonic reverberation unit of
fig. 3 and the above-described ‘colourless’

stereo unit give a flat overall frequency
response, they are rather inflexible, as the loop
gain g of the feedback loop determines both
the reverberation time and the ratio of direct
to reverberant sound. Thus one cannot alter
one without altering the other. In the mono-
phonic case, Schroeder and Logan (ref. 2) have
suggested that a number of monophonic units
should be cascaded, each unit incorporating a
delay of ditferent length.  This procedure
maintains a flat Irequency response, reduces
the proportion of direct sound at the output,
and helps to randomise the reverberation and
increase the echo density. Unfortunately. it
also tends to make the reverberation build up
rather slowly and unnaturally in a ‘Gaussian’
fashion, and the need to prevent this fault
means that not more than five simple units can
be cascaded. Also, as soon as any direct sound
is added to the resulting ‘colourless’ reverbara-
tion, the frequency response again becomes
coloured and ‘unflat’.

However, providing a ‘feedback modifica-
tion’ to a number ol cascaded reverberation
units provides a means of allowing the ratio of
direct to reverberant sound to be varied while
still maintaining a flat frequency response. As
an cxample, consider the N-channel network
of fig. S, in which each of the unitary circuits
U and W consist of N unit-gain incommensur-
able delay lines, and the networks V and X are
orthogonal matrices. Ellectively, this circuit
consists of a feedback modilication (with loop
gain h) of a cascaded pair of colourless ortho-
gonal matrix feedback reverb units (with loop
gains f and g respectively). Direct sound
emerges from the circuit of fig. 5§ with a gain
(fg—h)/(1-fgh). Thus for a given valuc of [ and
g the ratio of direct to reverberant sound can
be varied by varying h. If h=fg, then no direct
sound emerges and the output of tig. 5 is just
reverberation. In the typical case f=g=0.71,
the variation of h from 0.5 to -0.5 will vary the
proportion of reverberant sound in the output
from 100 per cent to 36 per cent without
changing the reverberation time greatly.

Not only does an N-channel reverb unit
based on fig. 5 allow the proportion ol rever-
beration to be varied while maintaining a flat
frequency response, but the actual reverberation
time also can be continuously varied. This is
done by increasing f and decreasing g (or vice-
versa) while keeping their product (g constant.

Thus, if fg=0.5, g may be varied betwezn, say,
0.625 and 0.8 while f varies between 0.8 and
0.625. 1t the delay lines in the unitary circuit
W of fig. 5 have an average delay of about
100 ms and if those in U average about 20 ms.
then the overall reverberation time of fig. 5
would vary from something over 1.5s to just
over 3s as g varies from 0.625 10 0.8. This type
of colourless reverberation unit allows an even
greater flexibility if the orthogonal matrix V is
made continuously variable. By varying this,
the degree of cross-coupling between the short
delay lines U can be adjusted. so that the rate
at which the early echoes spread out (rom their
initial positions can be controlled to simulate
ditlering room acoustics.

The simplest stereo version of fig. 5 would
be a two channel unit incorporating four
incommensurable delay lines. In general, it is
unlikely that a reverb unit incorporating less
than four delay lines will give a sufficiently high
density of echoes. A high density of echoes is
casiest to achieve if the loop gains f and g in
fig. § are close either to one or to minus one,
but with analog delay lines it becomes difficult
to maintain the feedback stability if the loop
gain has an absolute value very much above
0.7 for the reason described last month. Indeed.
the biggest practical problem in designing
reverb units of the type shown in fig. 5 is
making all the gains accurate enough, so (hat
small errors do not accumulale (o cause
instability or inaccurate reverberation times.

Real concert hall reverberation has a longer
reverberation time at very low frequencics than
at mid-frequencies. JIn reference 3, L. Beranek
suggests that the reverberation times of rooms
should vary with frequency for speech and
music as shown in fig. 6. For this reason, it is
necessary to replace the constant loop gain g
round the longest delay lines in a synthetic
reverb unit by a ‘step filter’ with a gain g at
mid frequencies, but with a gain g of slightly
larger absolute value at low frequencies.
Because the reverberation time depends
critically on the loop gain, the difference
between these values is likely to be small (e.g.
g—0.7, g'=0.8).

Unfortunately, the substitution of a step
filter for a constant gain prevents circuits such
as fig. 4a and fig. 5 from being unitary any
more, although if care is taken to use filters
with the minimum possible amount of phase
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shift, the resulting coloration should not be
grossly objectionable. The step filters will also
cause individuat echoes to have an amplitude
and a stereo position that is frequency depend-
ent, but this should not be pronounced on early
echoes, and will in any case only atfect low
frequencies.

It is in fact possible to ‘ncorporate step
filters in a moditied form of fig. 4a that is
unitary. If the ‘gain g’ and "gain —g’ circuits of
fig. 4a are replaced by circuits with the complex
frequency responses g(«) and —g(w) respec-
tively, and if phase compensation is incorpora-
ted into the “gain (1-g*)" circuit so that it then
has a complex frequency response —g(w),
g(o)/g(e)*, then the circuit of fig. 4a remains
unitary. The phase compensation applied to
the *gain (l—-g,)" circuit is physically possible
only for a restricted range of possible complex
frequency responses g(w). Among these
physically possible cases is that of the step
filter that is a modified RC all-pass filter, which
has the complex frequency response g(®)-

g'~joRC

., where g! is the low frequency
g+joRC
gain, —g the high frequency gain, and RC is the
time constant of the step filter.

If one or both of the gains f and g in fig. §
are replaced by step filters as described above,
so that the boxes two and four remain unitary,
then it is not in general possible to choose a
complex frequency response h(w) for the
circuits outside box five so that the ratio of
direct to reverberant energy remains indepen-
dent of frequency. In this case, it is probably
best to use step filters with the minimum
possible phase shift for, say, g and h, and to
put up with the small coloration caused by the
resultant departure from perfect unitary
behaviour.

In all the above reverb units, it is of course
possible to replace the orthogonal matrices by
‘unitary matrices’ (i.c. by smearless unitary
circuits as discussed earlier) and/or to place
the matrices before the delay lines rather than
after them. Thus the designer of stereo reverb
units has a wide range of options open to him
to cope with various requirements and
applications.

The recent development of all-electronic
audio delay lines is worth further examination
in the light of the above. Two types of lines
have received wide attention: the ‘bucket
brigade’ and the digital types. At the present
stage of development, small signal degradations
introduced in each stage of the line render the
bucket brigade delay line unsuitable for delay-

ing high quality audio more than a few milli-
seconds. A good introduction to the principles
of digital delay lines is to be found in reference
4, and the following is only intended to sketch
the possibilities of incorporating reverb units
within the digital circuitry of such lines.

The conventional form of audio signal, in
which an instantaneous sound pressure is
represented by a voltage or current propor-
tional to it, is known as the “analogue’ form of
the audio signal. 1t is also possible to represent
the audio in “digital’ form, in which the sound
pressure at each moment is represented
electrically by a sequence of, say, 10 voltages,
each voltage in the sequence having a value of
either O units or | unit. The number of voltages
in the sequence used to represent a value of the
audio signal is called the word length of the
digital representation of the signal and the
larger the word length the more accurate and
precise this representation can be. The ultimate
effect of these inaccuracies on the final repro-
duced audio signal is known as quantization
noise; clearly this noise becomes smaller as the
word length becomes longer. As a digital
signal has only two possible voltage values 1t
is possible to recover a digital signal without
any degradation or distortion even when it has
been passed through a circuit with a less than
perfect noise. distortion, or frequency response.

In a digital delay line (see fig. 7). an input
analog signal is first passed into an A/D
converter (i.e. analog-to-digital converter).
The digital signal is then passed into a circuit
known as a shifr register that stores a large
number of digital signal values and which is
designed to transfer all stored signal values to
the next in a series of storage points in the
circuit whenever it is ‘instructed” to do so by a
pulse emitted by an external oscillator. The
digital signal will eventually emerge from the
far end of the shift register with a delay that is

(" FIG. 7 SIMPLIFIED BLOCK DIAGRAM )
OF DIGITAL DELAY LINE
ANALDG ANALOG
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A0 SHIFT 0/A
™ converrer [] RevisTER CONVERTER >
[y 7'y
; t
[ —4 :
b - — — - = 4
0SCILLATOR
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determined by the numbsr of storage points
within the shift register and by the frequency
of the oscillator. Finally the digital signal is
passed into a D/A converter (re. digital-to-
analog converter) to give a final delayed analog
output. (As indicated in fig. 7, the oscillator is
also in fact used to synchronise the operation
of the A/D and D/A converters.)

Now while a digital signal is virtually
immune to all forms of distortion, the A/D
and D/A conversion processes can introduce
distortion, noise and a non-flat frequency
response. Furthermore, high-quality A/D
converters tend to be very expensive. For this
reason, it would save money if a synthctic
reverb unit were implemented using as few
A/D converters as possible. Thus it is desirable
to realise the whole reverb unit apart from the
A/D converters at the input and the DJ/A
converters at the output with circuits acting
on digital signals rather than on analog signals.
Fortunately, it is possible to perform processes
such as multiplication by a constant or addition
of digital signals by standard computer-type
logic circuitry just as easily as in the usual
analog signal case. Morcover, because of the
immunity of digital signals to minor distortions
of all types. and because of the accuracy of
digital multiplication, it is possible to make the
loop gains of feedback loops round delay lines
and orthogonal matrices very close to +1 or
—1 without any tendency towards instability or
inaccurate reverberation times. Although such
circuitry is not yet standard, it is also possible
to implement digital versions of filter circuitry;
fig. 8 shows schematically how a filter with
performance very similar to that of an analog
RC low-pass filter may be implemented by way
of example. Thus the whole of a reverberation
umt can be realised digitally with greater
stability than in the analog case, and using no
more expensive A/D converter circuits than
would be necessary if digital delay lines were
used merely to delay the start of the reverbera-
tion from an analog reverb unit.

There is one important precaution that needs
to be taken when analog circuits are replaced
by digital ones. Whenever digital signals are
multiplied. the output has a longer word length
than the input. If the word length is shortened
to equal that of the input, additional quantiza-
tion noise is added to the signal. and the result
can easily be a very poor signal-to-noise ratto,
For this reason, it is highly desirable that the
internal digital circuitry of a digital reverb unit
should handle word lengths rather longer than
that provided at the outputs of the initial A/D
converters. (continued over)
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SYNTHETIC STEREO REVERBERATION

continued

It is especially important that the shift
registers should handle a long word length as
the feedback round them recirculates any
quantization noise, causing it to build up. In
a similar way, teedback round any type of delay
line causes any noise introduced by the delay
line to be increased—if the loop gain is 0.7 the
delay line noise is increased by 2.9 dB, and if
the loop gain is 0.9 then the noise of the delay
line is increased by 7.2 dB.

Whatever method is used to implement
unitary reverb units, some practical operational
problems remain. The recording engincer is
accustomed to regarding synthetic reverb as
something that is just added to the direct
sound. Thus in mixing desks the reverb units
are put in circuit between the echo send and
echo return points.

However, as we have scen, the uncoloured
quality associated with unitary reverb units can
only be maintained if the quality of the rever-
beration is adjusted to match both the ratio of
direct to reverb energy and the final reproduced
position of the sound. Thus to provide a
completely colourless reverb the signals fed to
each unitary reverb unit must be pre-mixed to
the position and level that is desired in the
final two (or four) channel mixdown; moreover,
no signal must be ted to more than one unitary
reverb unit.

While such procedures are the only wav to
obtain colourless reverberation, their incon-
venience and the required modifications to
mixing desks and operational practices prob-
ably mean that in practice colourless reverbera-
tion will be added to sounds as in standard
studio practice. The very process of addition
will re-introduce coloration, but this could be
rendered relatively harmless if enough incom-
mensurable delays are used sufficiently to
randomise the reverberation.  However, in
cases such as the manufacture of pseudo-stereo
or pseudo-quadraphony where it is desiied just
to add a colourless blanket of reverb to a pre-
mixed recording, it is advisable to use a unitary
reverb unit providing the desired ratio of direct
to reverb energy (see ref. 5).

It is worth noting that a unitary reverb unit
with a small number (say N) of channels can
be used to provide colouriess stereophonic

 FIG.9 COLOURLESS M-CHANNEL W
REVERBERATION UNIT BASED ON
AN N-CHANNEL UNIT (N<M)

N
SIGNALS | N-CHANNEL
UNITARY
" |REVERBERATION
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M M
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™ MaTRIX MATRIX [
M=N
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»  GAIN g | J

reverberation for a larger number (say M) of
channels of sound. The basic procedure is
shown in fig. 9, where the “split’ matrix is an
orthogonal or unitary matrix with an M
channel input, an N channel output, and an
(M:--N) channel output. The ‘combine’ matrix
is a converse circuit with an N channel and an
(M-N) channel input and an M channel output
such that were the ‘combine’ matrix to be
placed straight after the ‘spli’ matrix, then
together they would have no etlect on the M-
channel signal passing through them. The
insertion of an N-channel unitary reverb unit
as shown in fig. 9 results in a colourless
reverberation; il the gain g of the (M-N)
channel path is adjusted to match the gain of
the direct sound passing through the reverb
unit, then the direct sounds will still come from
their original positions. For the best results.
the N channel signal emerging from the split
matrix should be the encoded signal of a
workable N channel matrix system of M
channel sound; e.g. for M =4, the N channel
signal might be that of, say, the Sansui or CBS
‘SQ’ two channel matrix system. As another
example, if it is desired to use a three channel
unitary reverb unit to provide colourless four
channel reverb, the onc channel output of the
split matrix might be the ‘focus’ signal of ref.
6, and the three channel output might be the
signals L, R and P of table 6 of ref. 6.

It has been the aim of the two parts of this
article to survey techniques of using dcelay lines
in synthetic stereo reverb units, and it has not
been possible to go into many proposals in any
depth. It will be apparent to the reader that a

full understanding of such reverb units is
inherently highly mathematical, but the circuits
derived have the virtues of relative simplicity
and good behaviour. Furthermore, they ofter
advantages such as a good stereo spread of
reverberation and a colourless quality that are
not otherwise obtainable.

As one recent commercial ‘stereo’ reverb
unit is in fact two mono reverb units, it is
worth mentioning that a good stereo spread of
reverberation is a highly desirable property
that is responsible for the sense of depth and
space associated with good stereo. The sceptic
can convince himself of this by adjusting the
stereo width of any good crossed figure-ot-eight
coincident microphone recording made with
reasonably distant microphones. [ hope to
present results about the importance of stereo
reverb spread in these pages at some future
time, and references 7 and 8 provide useful
information on this.
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STUDIO DIARY

continued

and have demo discs made. These are sent to
the disc jockeys at the radio stations and if the
listeners show sufficient interest in any of the
records by asking to hear them again then they
are released. Record sales are very low over
there, an LP that sells 4,000 copies being
considered to have done very well, and this is
the reason for the cautious approach to
releasing records.

Because record sales are so low I was sur-
prised to hear that Garrett are planning to
open a 16 track studio in the near future. At

the moment they have four track recording
facilities, although their 32 channel control
desk: is designed for 16 track working. Clients
are continually asking for 16 track facilities in
spite of the fact that they seem to be managing
extremely well with the existing set up. The
studio has achieved a great deal, their first pop
recording getting to the top of the hit parade
and seven of the current top 10 being record-
ings made at Garrett. They have also had more
records than anyone else at the number one
position. The studio is the most expensive in
Israel, the charges being approximately double
those of their rivals (both of them). They are,
nevertheless, very cheap by London standards,
the sterling equivalents being £15 per hour for
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recording and £10 for dubbing, mixing and
editing.

With the high cost of equipment, high duty
and low returns it would seem that in Israel
you need to have seven records in the top ten
to survive.

In the September issue, 1 reported that
Sound Exchange Studios of New York had a
digital tape timer with the capability of search-
ing for pre-designated locations on the tape.
Designed by Steve Katz and Richard Factor, a
number of these units were made by the
associated company, Even Tide Clock Works,
of which Steve is the chief engineer. The latest
news is that Ampex have bought the device and
will be marketing it soon.
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Impressions

BYJOHN SHUTTLEWORTH

AUDIO FARE
AT THE FAIR

rl‘H IS year's Audio Fair, like last year’s, was

held at the Olympia exhibition hall
towards the end of October. Regrettably, a
number of well known firms were not exhibit-
ing this year, but there were certainly plenty of
others showing things of interest.

Revox were displaying their Dolby B recor-
der which was playing a % track 9.5 cm/s Dolby
tape into Sennheiser headphones. The signal-
to-noise ratio was excellent but the signal itself
was lacking in hf response and did not sound
clear to me.

Ferrograph were also displaying a Dolby B
recorder playing Dolby tapes at various speeds
through Sennheiser headphones. While I found
the s/n ratio again excellent, | did not find the
19 cm/s tape as satisfying as 1 would expect.
Only having heard the Sennheiser phones
briefly before, I wondered if these were the
cause—but a visit to the Sennheiser stand on
the second floor soon dispelled doubts on this
score. Enquiry at their desk elicited the infor-
mation that they were using non-Dolby tapes
on a Revox at 19 cm/s.

A visit to the Kellar stand, where the KDBI
and 2 Dolby B noisc reducing systems were
being shown, reinforced my experience that at
slow tape speeds these units do an excellent
job.

The other noise reduction system demon-
strated was the Philips dynamic noise limiter.
This works on replay only and is claimed to
give a significant reduction in hiss level from
any programme source, be it tape, disc or
tuner. Cost is estimated at about £4 extra when
fitted to a Philips cassette recorder and about
£14 as a complete add on unit for any system.

The demonstration of the system on cassettes
was impressive and, since it can be used to
improve the s/n ratio of existing recordings, it
seems to be well worth 1nvestigation

Philips were also demonstrating their video
cassette recorder. This has its own tuner and
can record one programme while another i:
being watched. It records in colour to a very
acceptable standard, will accommodate i
colour camera (not yet available from Philips)
und  will  replay  prerccorded  cassette
programmes

Operation is as simple as a domestic cassette
audio recorder and at under £300 this unit

should create a lot of interest. On the Philips
stand downstairs was an enormous recorder
with spools nearly a metre in diameter. These
are not being made generally available in spite
of the interest shown by visitors.

The most impressive presentation was by
Armstrong who decorated the end of their
air conditioned room to resemble a modein
living room, and had fully automated demon-
strations worked by a Revox, [ believe with
holes punched in the guard band of the tape
to actuate a photo cell. The demonstration ran
smoothly and the material was varied and well
chosen. The psychedelic lighting during the
‘pop’ session was most effective, and obviously
a good deal of thought and trouble had been
taken.

Unfortunately the sound was not as good as
it might have been. Sitting in the front row, I
began to suspect the speakers were out of
phase. I mentioned this to the gentleman from
Armstrong on the way out; he became most
indignant, claiming that the sound was all
right and if 1 didn’t like it there must be some-
thing wrong with me. I know he is not alone in
the latter opinion, but I still would have liked
the chance to switch the Revox to mono to
check mv impressions. If this was not the cause,
then there miust have been something amiss
elsewhere.

The most musical and satisfying demor-
stration 1 visited was that given by Quad. This
company always go to great lengths to find
suitable signal sources, and this time they wele
using a nine year old disc suitably filtered, and
38 cm/s tape played via a Studer, with tone
controls flat. From both disc and tape the
sound was clean and pleasant and it was one of
the few demonstrations that 1 would like to
hear again.

The new look LS with the black grille was
far more clegant than T had imagined. The
FMS3 tuner is now in production and should be
available soon.

After leaving the Quad demonstration | was
attracted to the door of the Hi Fi Theatre by a
loud volume of sound coming from there.
When [ went in, the noise proved so unpleasant
that I had to leave. Going to the main entrance
to the theatre, 1 read that the session in prog-
ress was a lecture on multitracking so I must
have arrived at the instant when we were being
shown how easily things could go wrong

AKG were showing their range of headsets,
outstanding among these for value being the
Kt60—pleasant to listen to and light to wear.

Other headsets 1 noticed were the Koss
range which, though giving excellent sound
from the more expensive version, were gencr-
ally too heavy for me and tended to fall off if
one looked downwards.
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Goodman’'s were showing the new ‘double
Maxim® and unfortunately announce the
demise of the old Maxim at the same time.
With the exception of the Celestion Ditton 10,
I know of no commercially available small
speakers suitable for use in mobile control
rooms that come anywhere near the old Maxim
for sound quality. | hope to be able to examine
the "double sound’ more closely soon.

Tannoy were giving their usual demon-
stration, switching disc through various units
in turn. The York gave an excellent account of
itself. It was a good move on Tannoy's part to
have sectioned units on display, as well as glass
sided cabinets enabling the visitor to sce the
very high standard of workmanship.

1 found the Goldring demonstration a little
disappointing as 1 know the 800F to bc a very
‘musical’ cartridge and the Quad 303 + 33
to be an impeccable amplifier. To me the sound
was a little too strident though generally clean
and otherwise pleasant. Either the discs in use
or the speaker system must have been rather
bright and my finger itched to push in the
7 kHz filter on the Quad, a suggestion which
horrified the Goldring engineer present at the
time.

Uher were showing their ‘Hi Fi’ stereo cas-
sette recorder which is designed for the bottom
end of the industrial market. If some of the
sounds it produced at Olympia are any indi-
cation. they have a winner here. Though it
costs £185, its ease and convenicnce of use
should make it ideal for interview work.

Heco werc demonstrating their range of
speakers and made a point of the fact that they
all sounded alike, which they certainly did, a
change from some manufacturers who display
speaker systems all sounding different, but all
claimed to be right.

Sansui were demonstrating their four chan-
nel synthesisers which, although difficult to
assess properly owing to the large number of
people in the room, gave impressive results on
sound effects. Jets landing and taking off
sounded most realistic. On music it was not so
successful in the adverse conditions of the
demonstrations and one had the mmpression
that ‘Japan’s finest symphony orchestra’ also
used extra percussion at the back of the hall,
The sound, was however, impressive enough
to justify further investigation under better
conditions

| find DIN plugs ridiculous to use and
expensive to buy but I suppose we are stuck
with them now. Quality Audio Supplies were
showing a large selection of leads and plugs
which seemed to be of reasonably good quality
at a lower price than most others available.
It is good to see a British manufacturer who
can compete with our Japanese friends.
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You taught AUDIO DEVELOPMENTS how to make

mixers by telling us what was needed.

If you would like to find out what we have learnt, write,
telephone, or better still, come to see us — the coffee pot is

always on. Information and quotations are yours for the asking.

Factory : Agent in South East:
HALL LANE TECHNOMARK
WALSALL WOOD s STATION YARD, BOROUGH GREEN
STAFFORDSHIRE SEVENOAKS, KENT
Telephone: 05433 5351 Telephone: Borough Green 3669
Ask for PETER LEVESLEY Ask for PETER COXHILL

“AUDIOT

—— ] —Wl  Amongst speakers on demonstration in London are the

LONDON
9 Dryden Chambers
119 Oxford Street

London WI
Tel: MON to SAT
01-437 1530

MON to FRI only

01-437 3063/5338/8391

OPEN: MON to SAT
10a.m. to 6 p.m.

following:— Spendor Monitor, Rogers BBC Monitor, IMF
Domestic Monitor, IMF Compact, Radford Tristar, KEF
Cadenza, Dynaco A.25 Mk ll. Amplifiers:— Cambridge Audio
P.50, P.100, J. E. Sugden A2l/I| and the Rotel RA 610. Tape
Units:— Revox 1108 § track 74/15 ips and the ADC 25 and
|0-E cartridges.

The design of the comparator installation, incidentally, does
allow us to interchange any amplifier with yours if required,
but this service is by appointment only.

CAMBRIDGE

71-73 Fitzroy Street
Cambridge
AUDIOT = =
MON to SAT
DEPT. SS 10.30 a.m. to 6 p.m.

LATE NIGHT FRIDAY
TILL 9 p.m.

DEMONSTRATION ROOM CLOSED ON MONDAY
ADVICE, CONSULTANCY SERVICE, DISCOUNTS, DEMONSTRATIONS, SERVICE DEPARTMENT, TEST REPORTS
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Recording Studio Techniques

BY ANGUS MCKENZIE

REVAMPING
VALVE EQUIPMENT

WAS surprised to learn that currently very

little is taught about valve circuitry in
university and colflege courses in audio
engineering. For this reason there appears to
be considerable vagueness on the part of
younger engineers about the workings of valves
in audio equipment. 1t should be made clear
thercefore that much cxcellent equipment has
been designed using valves, cquipment which,
far from being only good for the scrap heap,
may be considerably improved by minor
modifications using, for cxample, better types
of valve.

A customer recently brought in a stereo
portable valve mixer made by a reputable
supplier of mixers for public address and semi-
professional use. Surprisingly, the company
could not supply a circuit diagram for this
equipment although it had been bought fairly
recently, and my colleagues and I had to puzzle
out much of the circuit to find out why the
performance was so poor and how it could
best be improved. The first valve, an EF86
pentode, had only to amplify by a small
amount since the customer had specified that
the mixer was for use with capacitor mics. The
manufacturer had obtained a reduction of gain
by takihg off the cathode decoupling capacitor
to increase current feedback, but this caused a
deterioration in hum level by the cathode being
at a higher impedance from ground. The
anode load resistance had not been reduced in
value and thus directly fed a 500 kQ channel
gain pot with the slider connected to a 500 k€
feed resistor to a mixing bar, which then fed
yet another 500 kQ sterco master gain control,
the latter slider feeding through a series resistor
to a triode with a little anode to grid feedback.
Not only was the noise level exceptionally bad,
but the frequency response of the equipment
varied depending upon the positions of the
channel and master gain controls. The output
stage also contained a Baxandall type tone
control circuit, the audio output from the
mixer being taken from the output of this stage.
No one told the customer when he bought the
mixer about the need for this stage to look into
a high impedance. For some time he had been
using fairly long leads to his tape recorder,

thus introducing more high frequency loss.

The overall distortion of the mixer was
approximately one per cent under reasonable
operating conditions. The addition of a simple
cathode follower after the original output stage,
preceded by a new master gain control of
250 k{2, not only allowed the mixing amplificr
and tone control stages to be worked at a
higher, less noisy level but also gave an output
impedance of only a few hundred ohms. All
this needed the addition of relatively few
components. The original master gain control
was disconnected and the high impedance
mixing resistors taken straight to the grid of
the mixing valve, giving virtual carth mixing.
In this way some 250 mm of screened wire to
and from the master gain control was also
climinated, giving a response within fairly close
limits from 30 Hz to 20 kHz. The smoothing
was also improved by the addition of an extra
decoupling capacitor, helping to improve the
noise level overall by approximately 10 dB
under the conditions required by the client.
The final performance was quite reasonable,
and the distortion was improved to one tenth
of the original value. This sort of modification
to cquipment which some users are on the point
of throwing out can so easily be carried out in
a fairly short space of time, and it is time well
spent.

There is a glut of secondhand, carly models
of professional sterco tape recorders on the
market. Models originally costing over £1,000
are now changing hands for two or three
hundred pounds, and occasionally even less.
Quite a number are in excellent condition
mechanically but are in a bad state clectronic-
ally, as well as having well-worn heads which
do not have direct replacements at a reasonable
cost. A year ago | was quoted £60 for a
replacement head for a German recorder, the
explanation being that these heads had to be
specially made in small quantities for replace-
ments. Most machines made about 10 years
ago had heads which required a step-up trans-
former to work into the first vaive, although
some were of rather higher impedance and
worked direct. The latter were invariably
unbalanced and tended to suffer from hum
pickup. The carly Revox models are a typical
example of this.

Most replay heads available today are made
to match into transistorised replay amplifiers
which require a head inductance of between
65 and 85 mH to match into them for best
noise performance. If an old type replay head
is replaced by a more modern one an attempt
should be made to sclect one having a similar
inductance. Otherwise the original valve circuit
will have to be completely replaced by a
transistoriscd one.

It will usually be found that because of its
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better construction and usually finer replay gap,
a modern replay head will have better high
frequency performance. In certain cases turn-
ing down the replay equalisation may only
shift the replay time constant and not remove
the high frequency boost which was originally
designed to give a flat playback from the older
head. 1In fact it is far casier to design a replay
amplifier giving a flat output response from
heads available today than it was a decade ago.
Some very unusual types of replay amplifier
time constant correction were used with valve
equipment. One frequently found a very high
ratio input step-up transformer working
directly into a valve stage with heavy anode to
grid feedback. The feedback would also
incorporate a time constant circuit, to give the
correct equalisation curve, as well as additional
high frequency equalisation for head loss
corrections. Such a circuit provided a 6 dB per
octave bass boost because the replay head’s
inductance was made effectively greater by the
step-up transformer, and the input grid acted
as a virtual carth. Under these circumstances
the equivalent circuit of the replay head can
therefore be regarded as a low impedance
voltage source driving a very high inductance
to the virtual earth point, the inductance caus-
inga 6 dB per octave roll off from the bass end
upwards. The response of the entire system
was highly dependent on the replay head used.
With new heads drastic changes in component
values may have to be made round the first
valve. Tt is not easy to calculate these, since
the input transformers used may have second-
ary impedances as high as 1 MQ at high
frequencies, and leakage capacitances and
inductances between the primary and sccond
windings of the input transformer may have
unpredictable cffects on a modern replacement
hcad.

A number of companies are now making
transistorised replay amplifiers built on printed
circuit boards and requiring from 18 to 30V
supply. These will usually be found to have an
unbalanced input unsuitable for some older
machines having a balanced and sometimes
very long output lead from the head to the
original transformer. A one to one, mumetal-
screened input transformer should be used
under these circumstances. It should be
designed to work into approximately 10 k€
maximum, which is the impedance reached
at around 20kHz with a modern 70mH
replay head. Such a step-up transformer will
often reduce hum level pick up in the replay
head wiring dramatically.

The dc supply to the transistorised replay
amplifier can be easily taken from the machine’s
HT supply, a large resistor of 47 k& or so
feeding a zener diode to earth, and a dc feed

(continued on page 34)
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R.EW.LITT

you
professional guality
on a hudget!

HARMAN-KARDON

R.E.W. have been appointed Sole London Agents for this outstanding American
Equipment. Models now on demonstration include the CAD 5 Stereo Cassette
Tape Recorder with built-in Dolby System and the Citation Stereo Amplifier

IM Studio Monitor Speakers
R.E.W. have been appointed exclusive U.K. Distributors
for the top IMF Monitor Loudspeaker. This Speaker has
previously been reserved specifically for critical profes-
sional markets. It features improved low frequency

stability and increased power handling capacity. Send for
detailed specifications.

ACOUSTIC RESEARCH LOUDSPEAKERS

Come and hear all the models from this famous
American Manufacturer in our new Professional
Showroom, These Speakers are equally suitable for
studio monitoring or top Hi-Fi systems.

NOW ON DEMONSTRATION

New models with built-in Dolby System, avail-
able from stock, ALSO—the superiative new
Ferrograph Speaker at Charing Cross Road
Showrooms now.

ihure ,Beyer,

G micrRoPHONES |

Ask our advice on the model to suit your requirements from
these famous makes. Over |50 microphones in stock, from
£7 to £170. Also boom arms, stands, windshields, etc.

HEADPHONES !

R.EW. can meet your
headphone requirements
with the minimum of |
difficulty.  Just consult
our experts on their |
phones have virtually no ‘ recommendations from
feedback and are practi- | 2 range of over 20

different types carried in |
cally  unbreakable in stock. Prices from £4
normal use. |l to £69

MICROPHONES

Ideal for recording or |
P.A. work, these micro-

CALREC CONDENSER ‘

MIXERS

We now have in stock a
limited supply of the
Sony MX 12 and Uher
A 121 in our range of less
expensive mixers, Also
available, mixers in the
hlgher prlce bracket

REVOX B. & 0., SONY Full ranges in stock

Fi-- ------------"

=) RAUDIO| !
l A\ VAVISUAE ;

S. LONDON SHOWROOMS
146 Charing Cross Road, London W.C.2. | 266-8Upper TootingRd.,LondonS.W.I17.
Telephone: 01-836 3365 Telephone: 01-672 4471/2 and 9175
Please send me full details of your services

NAME . . = e O ot . i
1

ADDRESS .

We'll turn

With our linear motion studio faders.

Our faders use mirror finish
conductive plastics, together with multiple
finger precision metal wipers to give
superb reliability and noise-free output.

They give infinite resolution, last for
years, have built-in switching, and work
silently.

Still want convincing?

Clip the coupon and we'll tell all.

-a\
(o)

o g ) 1 -1 f§ J J ] ]
I To: Penny & Gzles Conductive Flastics Ltd.

Newbr!dge Road Industrial E-tate

Pontllanfraith, Blackwood, Monmouthshire.

E | just might be in the market for a linear motion
studio fader. Convince me please

Name

y Position
Company
B Address

7 I Y [ L7 ¥ 1 _J J |

S e D

,
i

1
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{ Fieid Tricis

ARP 2600/3604 ELECTRONIC

FT\HE ARP 2600/3604 belongs to the category

of electronic musical instruments known
as voltage controlled synthesisers. Conven-
tional electronic keyboard instruments, politely
called ‘organs’, comprise 12 oscillators pre-
tuned from C up to B-flat, additional octaves
being obtained by frequency division. The
result is polyphonic but lacks much in the way
of lasting tonal interest— I emphasize the word
lasting since even a sinewave can have a
temporary appeal. Synthesisers, on the other
hand, use comparable circuits (oscillators.
filters, transient generators, reverberators) in
an essentially linear rather than parallel fashion
to obtain a far wider range of tone colours.
This advantage is off-set by one disadvantage:
the resultant instrument is, from the keyboard's
point of view, monophonic. In practice this
means that if you play C and D simultaneously,
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MUSIC SYNTHESISER

you only get C, There are several ways round
this problem. which I'll return to later.

Manufactured in the US by Tonus, the 2600
is the smaller of two synthesisers in the ARP
range. It was conceived as a live performance
instrument in that there is little need to “plug-
up’ before a performance; the more common
module connections have been prewired and
may be brought into effect simply by opening
the relevant fader.

The synthesiser face is divided into 11 panels
(detailed in figs. 1 to 11), each representing one
section of the instrument. Sections may be
coupled into a wide variety of chains, depending
on the effect you are after.

Fig. 1 shows the extreme left section. The
seven black blobs represent the miniature jack
sockets used to couple modules not already
joined through faders. 1f one wished to process
an externally created signal (piano?), this could
be miced direct into microphone preamplifier.
Gain is controlled by a rotary fader and a
three-position range switch. The amplified
signal could then be extracted at the output
socket and plugged into another module. If
that module just happened to be the envelope
follower, then this connection already exists.

MANUFACTURER'S SPECIFICATION
Compact electronic music synthesiser including the
following units:

Three voltage controlled oscillators covering .03 Hz
to 20 kHz in two ranges. Five waveforms including
variable-width pulse, triangle, sine, square and
sawtooth,

One voltage controlled low-pass filter. Variable
resonance, dc coupled, doubling as low distortion
sine oscillator.

One voltage controlled amplifier with exponential
and linear control response characteristics.

One ac or dc coupled ring modulator.

Two envelope generators.

One envelope follower.

One random noise generator. Output continuously
variable from flat to —6 dB/octave.

One bidirectional electronic switch.

One sample and hold with internal clock.

One microphone preamplifier with variable gain in
20, 40 and 60 dB ranges.

One general purpose mixer with panpot.

Two voltage processors with inverters.

One voltage processor with variable lag. Doubles as
low-pass filter.

One reverberation unit.
outputs.

Two internal monitor amplifiers and speakers with
stereo 8{2 headphone jack.

One four-octave keyboard with variable tuning,
variable portamento, variable tone interval and
precision memory circuit.

Price: £1,360 (This equipment is also available on
hire from F. W. O. Bauch at £25 per day basic rate.)
Manufacturer: Tonus Inc, 45 Kenneth Street,
Newton Highlands, Massachusetts 02161, USA.
Distributor: F. W, O. Bauch Ltd, 49 Theobald
Street, Boreham Wood, Herts,
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Yousimply raise the vertical mic preamp slider
to the desired level.

You might alternatively wish to use speech
to modulate a sawtooth tone. Since the saw-
tooth is prewired to one input of the ring
modulator, a patch cord joining the mic preamp
output to the other modulator input achieves
this effect. Inserting a jack overrides the pre-
wired sinewave from VCO-2 (Voltage Control-
led Oscillator Two) so all that remains is to
hear the result. The ring modulator output
may be patched via the mixer into the amplifiers
feeding the monitor loudspeakers.

Fig. 2 shows the first of the three tone-source
oscillators incorporated in the 2600. Two
horizontal sliders, one coarse, one fine,
determine the initial oscillator frequency. In a
live performance, this might be adjusted so

(continued over)
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ARP 2600/3604 FIELD TRIAL

continued

that middle C on the 3604 keyboard corres-
ponded to an accompanying acoustic instru-
ment.  Used conventionally, the keyboard
would then raise or lower the tone frequency
by the normal equal-temperament ratio (1V per
octave, 1/12V per semitone). Alternatively, the
presct tone interval may be switched out and
microtone ratios substituted.

Oscillators Two and Three function in the
same way, producing the waveforms illustrated
beneath each output socket. All three modules
have f'm control inputs, prewired as labelled.
The bottom-right socket on VCO-1 is coupled
to the sinewave output of VCO-2. It VCO-2 is
switched to its If range, and the VCO-2 fader
raised, the resultant slow sinewave swings the
VCO-I irequency across a wide or narrow
range, the degree depending on the control
voltage. Left of this socket, still on VCO-1. is
the ADSR signal. This is prewired from the
attack /sustain / decay / relcase generator, the
section converting constant-level tones into, for
example, simulated bell tones. Opening the
ADSR fader on VCO-1 produces a pitch
modulation each time the keyboard is pressed.

‘S/h out” (we're still on fig. 2 if you’re lost)
introduces a device 1 have not hitherto found

on a portable synthesiser. This is fed by a
‘sample and hold” module producing purely
random voltages, in turn derived from white
noise. The resultant music, and it unquestion-
ably is music, is as uninhibited as ink blottings
on a stave: never repeating, sporadically
inspiring. [ am told it’s addictive.

Fig. 3 illustrates the VCO-2 pancel. This is a
more versatile oscillator than VCO-I, with four
output waveforms. The mark/space ratio of
onc shape may be modulated by a signal
inserted at the bottom right socket, in this case
prewired to the noise generator. A horizontal
slider beneath the tune control sets the initial
pulse width. Any or all outputs may be patched
into other scctions without audibly reducing
the pitch.

Fig. 4 shows the third oscillator, VCO-3, at
first glance identical to VCO-1. The two
significant variations are slider control of the
pulse width (governed in VCO-1 by a preset),
and a prewired fm signal from the noise
generator. This diflers from VCO-1°s prewired
s/h generator in producing a continuous ran-
dom change in tone frequency, rather than
discrete random steps.  Otherwise the fm pre-
wiring to VCO-3 is identical to VCO-1.

We have now covered three tone sources and
two “treatments’ —the ring modulator and the
cenvelope follower, Fig. 5 shows the heart of

the 2600, from the live performer’s point of
view: the voltage controlled filter. This is pre-
wired to accept and mix signals from the ring
modulator, VCO-1 (square), VCO-2 (pulse),
VCO-3 (sawtooth) and noise. These are
labelled ‘audio’ and pass through the filter
network. The three ‘control” inputs govern the
filter characteristics in a manner that makes
studio desk equalisers look very tame. Once
the initial filter and resonance frequencics have
been set, opening the VCO-2 slider results in
the VCO-2 sinewave swinging the flter
frequency. The swing speed is dependent on
the sinewave rate which may be anything from
0.3 Iz to 10 kHz.

The ADSR input produces one of the most
intercsting basic ctfects available on a synthe-

siser, altering the tone colour of a note during

its attack/decay cycle. The ADSR label shows
the type of cycle commenced each time the
ADSR section s riggered (for example by
pressing the keyboard). The leading and trail-
ing pulse shapes may be adjusted over a usefully
wide range, as may the sustain voltage and
final releasc time. Since the filter frequency is
dependent on a control voltage (whether fixed
by the two horizontal fadars or applied from
an external source), it tollows that the ADSR
signal can be made to modulate the Hhlter
frequency during the life of each note. Since
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cach note receives the same treatment cycle,
the effect is musically sensible and yet more
extreme than any acoustic instrument could
usefully achieve.

The filter output may, like any other output,
be routed to any audio or control input without
causing any damage. If you wish to hear the
output, you simply raise the prewired fader to
the mixer (fig. 8) and turn up the internal loud-
speaker level. In this condition, the keyboard
would control the pitch of the three vcos unless
overridden by alternatives patched into the
KBD CV (keyboard control voltage) sockets
on each oscillator. The filter cutoff frequency
is raised and lowered by the same basic
semitone, again unless over-ridden.

The simplest form of dynamic control avail-
able on a synthesiser is the on/off provided on
most divider organs. You select a key, press it,
and out comes your tone. The attack is
cffectively instant, as is the ‘decay’ when the
key is released. To obtain this and more
complex wave envelopes, the filter output,
oscillator output or what-have-you is routed to
the voltage controlled amplifier. The two audio
inputs (bottom left, fig. 6) are prewired to the
voltage controlled filter output and ring
modulator output.  Again. any alternative
output could be patched into these sockets,
breaking the prewired route.

FIG. 6
INITIAL GAIN

O O

HIGH FREQ REJ CONTROL REJ

FIG. 7
ATTACK  DECAY  SUSTAIN RELEASE
TIME TIME VOLTAGE  TIME
N
.t| .| L
ATTACK =
DECAY ENVELOPE -—.@
SUSTAIN  ygansient
RELEASE GENERATOR
1 1 ouTPUT
I
ATTACK  MANUAL RELEASE
TIME START  OUTRUT TIME

: ? [

|
ATTACK
RELEASE LN

ENVELOPE
TRANSIENT
GENERATOR

KEYBOARD
GATE/TRIG

GATE TRIG
P T

FIG. 8

LEFY
- CUTPUT

RIGHT
ouTPUT

| REVERB-
ERATOR
' /
REVERS
—AUDIO ouTPUY
VCF VvCA

O O

EXP L GAIN

FIG. 9

LINEAR GAIN

XBD
cv

OO0 00000000000 N

NOISE GENERATOR

P WHITE P MAX

~|  VOLTAGE
CONTROLLED —-—@
AMPLIFIER

r’ QUTPUT

e

ae OO O0000 000000
0000000000000

@ 0000000000000

I |

4

| ®
®

ann

[ CONTROL,
EXPL

LINEAR

ADSR

Q000000000000
Zaamme OO OO O0OO 000000

f '

O00O0000OC0OO0O Fea

The two prewired control signals (bottom
right) come from a pair of envelope transient
generators in an adjacent section. The lower
pair of sliders in fig. 7 respectively govern the
leading and trailing edge of a transient voltage.
Since the gain of the vca is governed by the
control voltage, a tone entering it will be
modulated in loudness according to the rise
and fall of the envelope voltage.

Four sliders at the top of fig. 7 produce a
more complex envelope which rises to a peak
(according to the attack time setting), then
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LEFT
SPEAKER

descends more or less rapidly (decay time) to a
ramp. The ramp level is set by the sustain
voltage slider, and its length by the ‘release
time’ control. The two envelopes may be
mixed in varying proportions by adjusting the
AR and ADSR sliders in fig. 6. The initial
vca gain is set by the horizontal slider.

Fig. 8 shows what would commonly be the
final section in an ARP chain. The two audio
inputs at the bottom left are respectively pre-
wired to the voltage controlled filter and voltage

(continued on page 37)
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Now read this!
Consider these prices, compare the quantity discounts and the
economy of the P & P charges. Realise that everything is famous
makers’ regular branded lines, no old stocks or disposals.
Thousands have been relying on us for the best prices for ten
years ... why not join them?

REEL TAPES

AMPEX 344 LOW NOISE Polyester Base
57 900ft. LP. List£1.756 2for£1.90 6 for £5.65 12for £11.25
7 1800ft. L.P. List£2.50 2 for£3.70 6 for £11.50 12 for £22.50

SHAMROCK Polyester Base (made hy Ampex)
7" 1800ft. L.P. List£1.25 3 for£2.25 6 for £4.45
7' 2400ft. DP. List£2.37 3for £3.50 6 for £6.85

CASSETTE TAPES
BASF Low Noise Compact Cassettes in Philips hoxes
1 g

12 for £8.75
12 for £13.75

List 3 5 12
C60 71p 53p  £1.59 £3.18 £6.35
cg0 99p 700  £2.09 £4.15 £8.25
c120 £1.49 £1.00  £2.99 £5.95 £11.85
AMPEX 362 LOW NOISE Extended Frequency Range
Cassettes in Philips Library hoxes

List 1 12
C60 71p 50p  £1.02 £2.92 £5.80
cg0 99p 700 £2.07 £4.12 £8.22
AUDEMAG in Philips Library boxes

List 1 3 5 12
c60 55p 35p  £1.02 £2.03 £4.05
C90 78p 50p  £1.48 £2.95 £6.90
c120 £1.00 67p  £1.99 £3.97 £7.90
VERITONE in Philips Library hoxes

List 1 3 6 12
c60 54p 3%6p  £1.04 £2.07 £4.14
c90 790 51p  £1.50 £3.00 £6.00
c120 99p 68p  £2.00 £3.99 £7.95

Cassette Headcleaners in Philips Library Box 53p. Plastic Cassette
holders 18p {(Hold 6 cassettes and interlock for extension)

Every tape is fully Guaranteed.

Everything in makers’ sealed boxes. 10p p & p on all orders
under £5.

MUSIC TAPES (MAIL ORDER)

36, High Street, Salisbury, Wilts.
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BRITAIN'S ONLY TAPE RECORDER MART
Specialising in the SALE, EXCHANGE and PURCHASE

of every make of high quality tape recorder. Brenell,
Ferrograph, Tandberg, B & O, Revox, Sony, etc., we
have the lot! Fantastic savings of up to 509, off original list
prices for personal callers only.

TYPICAL BARGAINS
ALL WITH THREE MONTHS GUARANTEE
(Note: M—Mono, S—Stereo, BP—Battery Portable, 4—4 track, 2—2 track)

VORTEXION CBL/5(5/2) £90 FERROGRAPH 631 (M/2) £74
AKAI M8 (5/4) . £78 BRENELL MK 5M 111 (M/2)  £70
SONY TC200 (2/4) .. £50 SONY TC260 (5/4) £73
AKAI M9 (5/2) ... £98  AKAIITI0(5/4) ... £60
VORTEXION WVB/4(M/2) £55 TANDBERG 74 (5/4) £50
TANDBERG 1241 (5/4) ... £72 VORTEXION WVA/4 (M/2) £50
REVOX 736 (S/4) .. .. £98 REVOX E36 (5/2) £80
FERROGRAPH 5A/N (M/2) £56 FERROGRAPH 4A/N (M/2) £50
UHER 4000L (BP/M/2) £75 FERROGRAPH 622 (5/2) £80
FERROGRAPH 422 (5/2) ... £65 BRENELL MK 511 (M/2)... £60

PERSONAL CALLERS ONLY
EMI BARGAINS!

UNREPEATABLE
OFFERS!

EMI L4A
PROFESSIONAL
BATTERY MAINS
RECORDER

Your chance of a lifetime to own a superb 4
professional recorder at a fraction of its R
true market value. Had it been currently
available on the dcmestic market it
would have cost approx £170 without accessories.
Comprehensive specification including off the tape
monitoring, 3 heads, 33 and 74 ips.” Two mike inputs,
mixing controls. 3” internal speaker. Every machine

OUR PRICE

complete with carrying case {retail value £5-50),
shoulder strap and manual. Brand new and fully L]
guaranteed. Full range of accessories available

EMI TR52 FULL TRACK PROFESSIONAL STUDIO

MONO TAPE RECORDER £ I 65

As used by B.B.C. 75 and |5 ips. Today's value £300.
Brand new and boxed. QUR PRICE
DEPOSIT WITHJUP
O0TO 3 YEARS TO PAY

HIRE PURCHASE TERMS

0
FOR PERSONAL CALLERS 10

TELEPHONE:01-242 7401
(HALF DAY SATURDAY)

82, H1GH HOLBORN, W.C.1
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ARP 2600/3604 FIELD TRIAL

continued

controlled amplifier. The two mixer channels
may be patched to separate left and right out-
puts or reduced through the prewired routeing
to a single channel controlled by the horizontal
pan slider. The mixer output is also prewired
to a pair of reverberation springs, their outputs
being fed out of phase to the final output stage.
Vertical sliders govern the reverberation level
and, once more, the prewired input may be
over-ridden and/or the spring output taken to
an alternative section.

Fig. 9 shows the left loudspeaker grille (the
right can be seen in the photo, as can the
relative positions at each section). Internal
monitor level is governed by the speaker fader
adjacent to each grille. Left of the drawing are
a keyboard control voltage output (rising and
falling according to the keys pressed) and four
‘multiple’ sockets. If you wished to patch
several outputs into, say, one side of the ring
modulator, you could plug up to three signals
into the parallel coupled multiples, taking the
output from any remaining socket in this
group. If you ran out of multiples, you would
have to solder up your own multiway patch
cords.

The faders on the right of fig. 9 control the
output level of a noise generator. Just left of
this fader is ancther which filters the ‘white’
hiss into a bass-heavy ‘pink’.

FF

IG. |12 LOCKED HARMONY WITH RANDOM FILTER FREQUENCY
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If you possess at least a smattering of musical
ability, you may have tried playing a one-finger
melody on a keyboard instrument using a left
finger to descend from the starting note by the
same number of semitones as the right rises
(*contrary motion’). The voltage inverter (fig.
10) makes experiments of this kind very simple.
One of the six inverter inputs (number four) is
prewired to the keyboard control voltage. If
this voltage is inverted (by opening the horizon-
tal slider) and patched into an oscillator, the
resultant tone can be adjusted to fall in pitch
as you go up the keyboard, rising as you go
down. It is the work of a few seconds to set

to play a synthesiser—there are no compulsory
years of key bashing—but a versatile imagina-
tion is essential.

Fig. 12 shows a network of audio and control
patches typical of those possible on the 2600.
The resultant sound can be changed beyond
recognition within the network by varying
relative oscillator frequencies, initial filter
frequency and attack/release envelope shapes.
To reproduce a network exactly, you would
have to note every relevant patch and slider
position exactly. ARP simplify this forbidding
task by supplying pads of panel facsimilies
from which figs. 1 to 11 are reproduced. In this

FIG. 10 TR TR
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@< * ,*ﬁﬁﬁﬁiwﬁﬁ
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R AN E e
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o c
EXT CLOCK IN
LEVEL RATE

-

INTERNAL
CLOCK
FIINITH

—J

two oscillators to rise and fall symmetrically.

The sample and hold section, mentioned
earlier, samples the noise generator output at
intervals predetermined by the ‘rate’ slider. It
produces an endless series of ramp voltages,
each sustaining until the next sample. Its
applications are obvious though probably too
avante garde for this decade’s ‘Top ten’.

The fig. 11 panel also carries an electronic
switch, producing an output which alternates
between signals patched into sockets A and B.
Alternatively. one signal fed to C is switched
between A and B.

And that’s it. The various labelled circles
represent covered presets intended for routine
tuning though in fact considerably extending
the instrument’s flexibility. Like any other
musical instrument, the sounds produced by a
synthesiser depend very largely on the perfor-
mer’s skill. Little manual dexterity is required
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case, VCO-1 and VCO-3 have been spaced four
semitones, producing what musicians are
pleased to call a ‘third” whenever one keyboard
note is pressed. The VCO-1 waveform is made
slightly more complex by being amplitude
modulated in the ring modulator. VCO-2 pro-
vides a slow modulating sinewave. The tones
thus generated are applied to the vc filter, vc
amplifier, mixer, reverb springs, and then out
to the tape machine or monitor amplifier.
Nothing extraordinary. Note, however, the
random voltage ramps being applicd by the
sample and hold generator to the vc filter. A
rapid sample speed ptoduces a fast modulation
at the filter frequency. Though the filter cutoff
point changes at a regular rate, its range varies
randomly. The effect was entirely new to me,

and also pleasant.
Since the keyboard is in circuit, the fig. 12
(continued on page 39)
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FRANGIS OF STREATHAM |

DECKS WITH PRE-AMPS
(Microphone extra)

Akai 8 Tr. Cartridge CR.800

Alkai 4000D Stereo

Brenell Mk.6 Stereo

Ferrograph 702/4

Philips N.4500 3 sp. 4 Tr. Stereo

Revox 1102/4 2 sp. Stereo

Sharp RD 712D 3 sp. 4 Tr. Stereo

Sony 366D 3 sp. 4 Tr. Stereo

Sony 630D 3 sp. 4 Tr. Stereo

Sony 266D 3 sp. 4 Tr. Stereo

Sony 255 Stereo

Tandberg 1800 4 Tr. Stereo

Tandberg 3000X 3 sp. 2/4 Tr. Stereo

Tandberg 6000X 3 sp. 2/4 Tr, Stereo

Telefunken 205 3 sp. 4 Tr. Stereo

Telefunken 203 Studio

KELLAR BLACK BOX Dolby Unit

MAINS SPOOL RECORDERS

*Akai 17I0L 2 sp. 4 Tr. Stereo
*Akai 4000 3 sp. 4 Tr. Stereo
*Brenell Mk. 6

*Ferrograph 713

*Ferrograph 722/4

Grundig 141 4 Tr. Mono

Grundig TK.121 2 Tr. Mono
Grundig 146 4 Tr. Mono Auto.
*Grundig TK248 2 sp. 4 Tr. Stereo
Philips 4307 4 Tr. Single Speed Mono
Philips 4308 2 sp. 4 Tr. Mono
Philips Stereo 4404 2 sp. 4 Tr.
Philips 4407 3 sp. 4 Tr. Stereo
*Revox 1222/4 Stereo

Sharp 708 3 sp. 4 Tr. Stereo

Sharp 711 3 sp. 4 Tr. Stereo

Sony 6303 sp.2/4 Tr.

Sony 540 3 sp. 4 Tr. Stereo

Sony 252 3 sp. 4 Tr. Stereo
*Tandberg 152 or 4 Tr./3 sp./Mono

*Tandberg 4000 3 sp. 2/4 Tr. Stereo
*Telefunken M207 2 sp. 4 Tr. Stereo
Telefunken 203 Stereo/Mono 2sp. 4 Tr.
Telefunken 20! Mono 4 Tr.

*Uher 714 4 Tr. Mono

*Uher Royal de Luxe 4 Tr. 4 sp. St.
*Uher Varicord 263 Stereo

*Uher 724 4 Tr. 2 sp. Stereo

MAINS CASSETTE MODELS

*Philips RH882 Stereo Tuner/Amp
*Sony HST399 Stereo Tuner/Amp
Sony TC 330 Stereo Cass./Spool

*Rank Wharfedale Dolby Stereo
Philips 2400 Stereo
Philips 2401 Autochange w. ski-slope

FOR A FAIR AND DEPENDABLE DEAL IN

TAPE and HI-FI

Y NO INTEREST OR SERYICE CHARGES ON H.P. UP TO 18 MONTHS
Y Free Service during Guarantee period

¥ Fair Part Exchange Allowance on your old Recorder

% Reconditioned Recorders available to personal shoppers only

AMPEX TAPE OFFERS HI-FI DEPT.

(P—Polyester: M—Mylar: A—Acetate)
Compact Cassettes C.60—53p; C.90
@ AMPLIFIERS
Quad, Rogers, Arena, Philips,

~—75p; C.120—£1-05 (pp 3p each)
Goodman, Nikko, Armstrong,

77 D.P. 2400 ft. (P) . 150
7" L.P. 1800 ft. (P) £I 05

52" 1P, 1150 ft. (M) 88p Leak, Tripletone, Tandberg,
51” L.P. 1150 ft. (A) 75p Teleton.

S-‘- Standard 850 ft. (A) 63p

5 D.P. 1200 ft. (P) . 88p ® TUNERS

5” L.P. 900 ft. (P) y - 63p | Quad, Rogers, Leak, Arm-
5" Standard 600 ft. (P) 50 strong, Tripletone, Arena,

Postage on orders under £3 add 10p,

Nikko, Goodman, Huldra.
orders over £3 sent post paid U.K.

*Sony TC 127 Deck and Pre.amp
*Sony TC 122 Deck and Pre-amp
*Philips 2503 Deck and Pre-amp

BATTERY MAINS CASSETTE

Philips 2204 Sony TC. 80
Philips 2205 Sony TC. 100
Sony TC. 60

Philips TT 392 with AM/FM
Philips RR 290 with AM
Sony CF 100 with AM/FM
Sony CF 200 with AM/FM

BATTERY CASSETTES

Philips EL3302 Sony TC. 40
Philips N2202 Sharp 418
Sony TC. 12 Grundig C.200

BATTERY SPOOL MODELS
*Tandberg Series |1-2

Sharp 5142 Tr 2 sp (BM)
Sony TC. 800 B2 Tr 4sp (BM)
Telefunken 3024 Tr 2 sp
*Uher 4000L 4sp2 Tr

*Uher 4200/4400 4 sp Stereo

*Microphones extra

Splicers, Defluxers, Bulk Erasers, LOUDSPEAKERS

Accessories of all kinds. uad, Rogers, Kef, Wharfe-
—— dale, Goodman, Tannoy,
@®MIXERS by Lowther, Leak, Tandberg,

Uher, Eagle, Sony, Grundig, etc. Arena, Celestion, Kelestron.

@MICROPHONES by AKG, Gram-
pian, Reslo, Acos, Beyer, Sennheiser,
Telefunken, etc.

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

|

b Goldring
@HEADPHONES by AKG, Nikko, Connoisseur Thorens
Philips, Koss, Eagle, TTC, Beyer, Audiotec Shure

kai. Neat Sonotone
a . Acos SME
@MUSICASSETTES. All leading 8 R
makes. Pre-recorded 8-track «car- Dual _Plckermg
tridges and tapes. Di g Ii, Microlifts, P

- ' ts,

BASF Chromium Dioxide Cassettes. I G’;,Eg:, Sté/’eun,‘:go’ icce;:::iuerse,

TAPES and CASSETTES by TDK and
all leading makes.

Cabinets, etc.

169-173 STREATHAM HIGH ROAD, LONDON, S.W.16
Between St. Leonard’s Church OI -769 0466' OI -769 0,92

and Streatham Station
Please note this is our only address. Free parking Prentis Road, 2 mins away
OPEN ALL DAY SATURDAY--CLOSED ALL DAY WEDNESDAY

APOI.I.o ELEGTRONIGS

We proudly introduce 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!

for
Sennheiser

Rycote
Windgags

are light weight POLYTHENE
almost indestructible

809's
405's

and other
capacitor
microphones

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

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

PAIO

MAB80 Microphone Amplifier Monitor Amplifier

PE16 Presence Equaliser TB90 Talkback Amplifier
CL36 Compressor-Limiter MP62 Magnetic P-U Amplifier
MI12  12inf1 OQutput Mixer $G56 Test Oscillator

EPF4 Echo/Pan-pot/Foldback PS24

Line-out Amplifier

Stabiliser Power Supply
LA26 And they are all quiet!

96 MILL LANE, LONDON N.W.6

Telephone: 01-794 8326

WE SPECIALISE IN BRAND NEW

TOP QUALITY BRITISH P.v.C. MYLAR & POLYESTER
RECORDING TAPES WITH FITTED LEADERS, Etc., EX 3”

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

This month:- ““DRY SPLICE” (I19p) given FREE with every order,

Std. L.P. D.P. Boxed
Length ea. 3 for Length ea. 3for Length ea. 3 for empty spls
37 IS0’ 10p 29p 37 220 124p 35p 37 400 224p 6Sp 37 3p
4° 300’ 20p SOp 4” 450" 25p 70p 47 600’ 34p 97ip 4”7 8
5" 600’ 30p 87ip 5 900’ 40p £1:175 57 1200’ 624p £I-85 5" 9p
53" 900’ 35p £1-024 5371200” 524p £1-52% 531800’ 85p £2:50 53" 9
77 1200 45p £1-274 77 1800° 65p £1:924 7" 2400’ £1-05 £3:05 77 10p

All orders despatched by return.

STARMAN TAPES, 421 Staines Road, Bedfont, Middlesex

Postage and Packing 9p per order
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ARP 2600/3604 FIELD TRIAL

continued

network is capable of playing any monophonic
melody (uniess you credit the locked thirds as
being polyphonic). Fig. 13 shows another
recipe, this one requiring no human performer.
Here the random s/h signal modulates the
VCO-1 squarewave frequency. The same
random signal, inverted, also controls VCO-3.
Tonus pretune the inverter so that, with the
slider fully open, the output is an exact polarity
reversal of the input. VCO-1 and 3 are thus
tocked in symmetrical polyphony. The ADSR
envelope varics the filter frequency during the
life of each (random pitch, unitorm duration)
note. Each filter envelope (ADSR) and each
dynamic envelope (AR) ate triggered by the
same “clock’ oscillator controlling the sample
and hold rate.

These are just two of many thousands of
networks obtainable with the ARP. Unques-
tionably, many syntheses are uninteresting,
others downright unpleasant unless heard in a
suitable context.  But given patience and
imagination, plus a multitrack facility, the
composer is in total control of his audio
environment.

The purpose of a field trial is to discover the
bugs. | found a few. Firstly, the spring
reverberation unit contributes a hum. This
was not high enough to upset single syntheses
but caused trouble when I attempted multi-
tracking. Bauch rightly point out that a studio
would use an external reverberation unit.

Secondly, the lack of numerical control
calibrations and the rather sporadic control
layout made notation rather difficult, with or

(" F1G. 13 RANDOM MELODY WITH INVERTED HARMONY ™
our
NOISE | —-»{SAMPLE/HOLOf= == veo-1 U0 —> i o vir —»
1
o b ] i !
fe======== o | :
I L ]
= =] wverter f-- veo-3 M ADSR AR
]
i L} t 4
Leme e F—mm e m = 4
[}
1
AUOIO LINE ——— TNTERNAL
CONTROL LINE === == ek
LALL ROUTES PREWIRED EXCEPT === =

without the facsimile pads.

Third. the keyboard to synthesiser umbilicals
are forced through severe angles which tend to
pull the plugs from their sockets.

Fourth, the absence of a power indicator
might conceivably lead to accidents, particu-
larly as the mains switch is a very small
and easily overlooked toggle.

My fifth and last criticism, equally if not
more applicable to another American maker of
synthesisers, concerns the patching arrange-
ment. The 2600 would be far more versatile
and easier to use if it incorporated the matrix
board patching system pioneered by a certain
firm in Putney and used on the larger ARP
2300, Unless you possess a forest of multiway
patch cords, you cannot equal the network
permutations obtainable on a pin matrix. Even
with such a forest, the consequential tangle of
cords falling over the panel face would be
difficult to work with.

Although the pin matrix is superiol to patch
cord routeing, the ARP prewiiing system must
offer considerable attraction to performers of
popular keyboard music. For simple networks,
opening prewired faders is faster even than pin
plugging and the chance of ‘missing a hole’
smaller.

The 2600/360-4 is attractive in appearance
and fairly easy to carry. Metal or wooden
cabinets are available and both are sturdy. The
metal is visually the more attractive.

I can best sum up my reaction to the 2660
by saying | should like to get my hands on the
2500.

David Kirk

Manufacturer's comment : All later models and
tacsimiles carry numerical control calibrations.
They also incorporate a power indicator. The um-
bilicals have been replaced by one long connec-
tion cable.

RECORDING STUDIO TECHNIQUES

continued

to the replay amplifier is taken from across this
(the feed being positive). Frequently only an
external switch throwing different values of
resistor in the feedback circuit of the transistor-
ised replay amplifier will be necessary, although
it may be desirable to retain the machine’s
variable peaking equalisation circuits. particu-
larly for obtaining a flat response at lower
speeds.

Such modifications as those outlined above
have been carried out by the writer to a
Telefunken M3 recorder with an improvement
of approximately 6 dB in the signal-to-noise
ratio of the replay amplifier in addition to a
significant improvement in frequency response.

Many older stereo tape recorders have record
amplifiers with an output far in excess of any
required today since tapes produced at the
time the machines were made were considerably
less sensitive and had much poorer high
frequency response than those available today.
Many users have found the hum level of the
record amplifiers excessive when used with
modern tape, and this is due to the final
amplifier requiring less drive to give a particular

tape flux level. Any hum present in the output
stage therefore becomes more noticeable on
the tape and it is necessary to decrease the gain
in the record amplifier's output stage by
increasing the feedback. At the same time
care should be taken to preserve the high
output impedance required by most head feed
circuits, otherwise the value of the current head
feed resistor should be increased. The Tele-
funken M3 drove the head from a voltage step
down, current step-up transformer, and
constant current was achieved by feedback
across a low value resistor in series with the
earth return to the secondary. Increasing the
value of this resistor considerably increases the
feedback and reduces the hum level, as well as
improving linearity of the output stage. To
avoid instability treble boost capacitances in
the cathode circuitry should be removed and
the bias traps in the head unit should be very
carefully adjusted to minimise the possibility
of bias frequency being fed back to the output
driver stage. Minor equalisation may also be
necessary in the feedback circuit to flatten the
bass response and hence convert the entire
output stage to a constant current drive. The
variable equaliser found in the early stages of
many machines can then be modified to give a
variable, high frequency 6 dB per octave lift,
which is all that should be necessary with
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modern record heads and tapes for use at 19
and 38 cm/s.

Modifications such as the above can give an
electronic performance almost as good as on
modern machines, but the condition of the
tape path should be very carefully examined.
It may well be necessary to replace almost all
the tape guides and flywheels if they are worn
and liable to cause tape damage. In general
many older machines were built like battleships
and if suitably modified will give many more
years of service. Comparatively recently the
BBC embarked on a programme of rebuilding
many of their EMI BTRZ recorders, and these
are currently enjoying a new lease of life.

However, it is essential that the importers
of foreign equipment either carry a more
comprehensive selection of spares or provide a
very much better importing service than has
been evident of late. With this in mind it
cannot be stressed too strongly that a good
selection of spares should be bought with any
modern tape recorder since it is only fair to
assume that some difficulty might be experi-
enced in a few years time. |t would be wise for
any prospective purchaser to ensure that
adequate spares are available at short notice
and that they will continue to be so at least
five or, better, 10 years after the model has
been discontinued.


www.americanradiohistory.com

Sounds too good
tolose

If anything is worth recording

it's worth recording well. And that that superb circuitry. Slider controls, like the ones you
means getting a Grundig to do the job properly. see on big studio consoles, for extra precision in setting.
A precision-built reel-to-reel tape recorder with a And for playback, a full-sized loudspeaker to make sure
moving-coil microphone designed and - you hear exactly what you recorded with nothing

missing ! In short, a tape recorder
designed by perfectionists, built with
precision, rigorously tested, rightforyot
for life. Worth while ?

Just lean back and listen.

The differenceis
incredible

made to hear as clearly as you do.
engineered to make sure every sound is

recorded exactly as it comes in. A machine
with a strong steel chassis to protect all

www americanradiohistorv . com
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STELLAVOX SP7 BATTERY

MANUFACTURER'S SPECIFICATION

Speed stability at 25°C:  less than 0.1%

Tape slippage: less than 0.1%4

Wow and flutter : less than + 0.127,

Built-in power supply: Six batteries of
standard size AA for

2-6 hours
External power supply: 12 to 20V DC about
0.12A
Frequency response of 20 Hz to 20 kHz
the amplifiers: + 1dB
Frequency response, 30 Hz to 15 kHz
overall: <~ 2dB
Total harmonic
distortion at 1,000 Hz: less than 2",

Erasure at 4,000 cps 500

pWb/mm: greater than 70 dB
Signal to noise, weighted greater than 60 dB
(ASA ‘A’ filter) (at 500 stereo, 65 dB full

pWb/mm): track
Crosstalk overall: greater than 40 dB
Loudspeaker
diameter, with power
amplifier: 88 mm, 1W
Inputs—Mics 1 and 2 0.2 to 75 mV
automatic symmetrical 1to 40 mV
mixer 1 and 2 1.55 V/ 820 k2
diode 1 and 2 440 mV adj. with pot
pilot 1V to 1.5V; Z
greater than 10 k{2
clapper positive pulse
Outputs—Phone 1 and 11 1.55V (max 2.8V)
(output) asym
Phone 1and2  1.55V/5 to 2000 <2
diode 1 and 2 440 mV/[470€2

1V to 1.5V

3.1 kg, 3.5 kg with
batteries and tape
80 x 215 x 300mm
130mm (max. 300mm
with extenders)

Price: £525 (stereo 3} track, 38 cm/s corrected)
Distributor: Beaulieu Cinema Ltd, 234 Baker
Street, London NW1 5RT.

pilot (with SXQ)
Weight:

Dimensions, overall:
Max. reel diameter:

”l“HE review model arrived in a suitcase
complete with two AKG D22f micro-
phones and leads, an AKG M2 stereo micro-
phone mount, a pair of Sennheiser stereo
headphones, two reels of Scotch 203 tape,
NAB spool adapters, batteries and mains
power unit/battery charger. In fact, with the
exception of a microphone stand, it represents
a complete recording studio in a suitcase.

The recorder is in a strong but light metal
case and is decorated in *brushed aluminium’
and matt black giving a pleasing workmanlike
appearance, and has a clear plastic lid of
adequate strength. The bottom of the recorder
and the back of the case which form the lid of
the battery compartment are covered in grey
‘leather’.

On the left-hand end of the recorder are six
five-pin DIN sockets: reading from back to
front they are external power supply; synchro-
nise (not operative on the review model);
phone/balanced line out (not on review model.
Balanced line out is an optional extra);

diode i.c. line in and line out; Microphone
2/mixer; Microphone 1. The connections to
the various pins on each socket are clearly
marked on the recorder case, a method other
manufacturers might consider using.

On the front of the recorder are, reading
from left to right, the ‘modulometers’ or ppms
for the left and right channels respectively, two
visual indicators—the upper for use with pilot
tone systems and the lower an indication of
motor speed—three small switches, a small
push button which switches on a light to the
modulometer when pressed in and switches it
off when released, below this a miniature toggle
switch labelled tape-direct for A-B monitoring
and below this another push button labelled
BATT. When this is depressed the RH
modulometer reads battery voltage. Next are
two potentiometer controls marked in dB
which control the inputs to channels one and
two, and lastly the main function switch with
six positions: rewind; stop; play; test; record:
and automatic. On the right end of the recorder
is the speed change knob for selecting speeds
from 9.5 to 76 cm/s and a control for fine
adjustment to speed together with a spare panel
for fitting extra controls if required. Changing
the speed of the recorder does not change the
equalisation as this is fitted inside the inter-

changcable head blocks, and the machine can
be converted to its various versions by changing
these.

On the left of the deck is a roller tensioner
with a 60 Hz strobe for checking the various
speeds, and near this a switch for dynamic or
condenser microphones. When in the conden-
ser position marked Il power is supplied at the
microphone socket for suitable condenser
microphones such as the Neumann FET 70
series. The left guide roller has a series of dots
on it used for editing. When the recorder is in
the play mode the pressure roller can be pulled
clear of the capstan and locked in this position
by lifting the small knob on the pressure roller
arm. The tape can then be moved by hand
while monitoring on phones or LS until the
correct place is found. The LH guide roller is
then rotated until a dot just appears from under
the metal. The tape is then rewound slowly by
hand until the next dot just appears. The point
on the tape that was on the replay head gap is
now beneath a dot marked on the head
assembly. [t can now be cut with scissors, or
marked with chinagraph pencil. This is not as
simple as the guide on some machines but is
greatly preferable to poking around at the
head gap, and works very well.

(continued on page 43)
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Heco P.6000.

the professional
one.

SPECIFICATION

Frequency Response: 20-25,000 Hz.
Power Handling: 60 watts RMS.
Impedance: 8 ohms.

Cross-over Frequency : 250/800/3,000 Hz,
Speaker Assembly: One 12” woofer.
One 5” mid-range speaker. One upper
mid-range hemispheric dome radiator.
One ultra-high hemispheric dome radiator.
Recommended Retail Price:

£110.00 in Teak. £115-00 in white.
Stand extra.

Please send me full colour
literature and fest reporlsl
on Heco Speakers.

NAME N I

ADDRESS. ..

B Send to: Dept. SS, Acoustico Enterprises Ltd, 6-8 Union Street,
Kingston-upon-Thames, Surrey Tel: 01-549 3171/3 (3 lines)
L N B B NN N N § N N N |

~Asound
iInvestment.

Hi-Fi News & Record Review Annual.

Just published is the 1972 Hi-Fi News &
Record Review Annual. There's lots of
interesting features on sound, equipment and
recordings. ‘Confessions of a recording
producer’ looks at the role of the producer in
classical recordings. Plus special articles on
noise pollution, music levels, sound in space-
the alternatives for domestic use, and physics,
music and intonation.

There’s a brand new feature giving
recommended classical stereo recordings, on
which a basic library collection can be started.
Along with a number of equipment reviews
from the preceding year’s issues of Hi-Fi News
& Record Review. In fact Hi-Fi News & Record

Review Annual is a reference - -
book you should never be h.-fl

without. News
Available at bookstalls. 40p. &vecord review

ANNUAL'72

record library

nw5 st V
3 = probiem
i . Dynamics, levelsand

vitality inmusic |

& record review ‘
Confessionsofa

recording producer

Spatial elementin sound
reproduction

Physics, music and

intonation | !
Many regrints of comprehensive

“

A Link House Group Publication.
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STELLAVOX REVIEW

continued

To the right of the pressure roller is the
speaker potentiometer control for adjusting the
volume of the monitor amplifier feeding the
small speaker in the deck. The on/off switch is
built into the control. After this is the RH
tensioner roller which carries a 50 Hz strobe
for speed checking.

First impressions on opening the case were
very favourable, 1t was obvious that consider-
able thought and care had gone into the
preparation of the ‘Studio in a Suitcase’ and
even the screwdriver necessary for changing
the head assemblies was included.

The recorder and all its accessories are
beautifully made and gave a feeling of confi-
dence rarely encountered in electronic equip-
ment, and it was no surprise to find in use that
everything worked perfectly each time.

The rewind really is fast and not the usual
10 ecm/s found on most portables, though as no
brakes are applied when the machine is
switched to ‘stop’ tape shouid be allowed to
run right off or the RH spool slowed by hand
before doing so. Stopping from rewind in the
middle of a 300 mm spool without taking this
precaution does nasty things to a tape.

When running at 38 cm/s the recorder throws
a tape loop just before the take up spool but
the RH tensioner smooths out the jerk when
this takes up, and under normal conditions this
has no effect on the recording or playback.

When switching from ‘stop’ to ‘test’ for
getting levels before recording the switch passes
through the ‘play’ position and the recorder
very occasionally starts just enough to throw
its loop. If this is not taken up by hand before
switching to ‘record’ a further loop is thrown
and this double size loop did snatch on one
occasion, spoiling the start of recording when
the machine was switched to record at the last
moment.

The recorder was first taken out on a session
when a recording of the Shostakovich Festival
Overture was made.

The D224s were used in back to back cardioid
mode and the recording was very successful.
At the same session a recording was made with
a Philips Pro 20 and C24 microphone, and a
small section of the Stellavox and D224 record-
ing was spliced into this. To date no one who
has heard this recording has been able to tell
where the insert is, even when asked beforehand
to listen for it.

Listening to the complete D224-Stellavox
recording one is inclined to think how excellent
the microphone must be, and in fact most
listeners have remarked on this—a real
compliment to the quality of the recording
made by the Stellavox.

At the start of this recording session a short
section was recorded using the automatic gain
control, and though the general level on the
tape was lower than that subsequently used for
the rest of the recordings the recorder produced
a clean signal with no sign of ‘bieathing’ or
other undesirable effects and the method of
recording would obviously be of great use in
situations where it was not possible to get the
levels right beforehand. In the ‘Automatic’

recording mode the two input level controls
remain in circuit as threshold controls. Tt is
possible to set the level on ‘Record’ then
switch to *Automatic’. This sets the threshold
and will give virtually identical results to
manual level adjustments.

It was obvious from the very high quality of
recording made with the two D224 micro-
phones that the Stellavox was a very fine
recorder, and it was no surprise to find that its
replay-only response from a 38 cm/s 1EC test
tape was within 4 dB throughout. In fact the
variation was so small that it could well have
been due to the tape rather than the recorder.
A | kHz tone was recorded at 320 pW/mm and
the replay level measured with a wide range
VVM. The tape was then erased on the Stella-
vox and the output of the erased section
on replay was measured. The wide range
unweighted s/n ratio measured in this way was
54 dB.

The 1 kHz tone recorded at 320 pW/mm was
then replayed and the fundamental filtered out.
The residual ‘distortion’ was measured as 0.1
per cent. This was repeated at 60 Hz giving a
distortion of 0.06 per cent and at 10 kHz with a
distortion of 0.2 per cent. These figures are
excellent by any standards.

Measurements were made of rms wow only
and then combined wow and flutter both with
130 mm spools and then with 300 mm spools
in the adapters, measurements being taken at
the beginning, middle and end of each spool.
The worst results obtained were

130 mm spool  wow 0.039%
w & f 0.07%
270 mm spool  wow 0.03%
w & 0099

Use of batteries instead of mains power made
no difference to these results. Crosstalk was
measured by recording a 1 kHz tone at 320
pW/mm on a clean tape on one channel only
and then measuring the ratio of the output
fiom that track to the output from the other
on a wide range vu meter. The ratio given was
50 dB.

The record/replay response of the recorder
was measured for each track at 12 dB below
320 pW/mm, the results being shown in the
table.

The results of these tests confirmed the
favourable impressions gained using the
recorder earlier and show it capable of making
very good studio quality recordings.

It is to be noted that, as with other recorders
tested earlier, all the figures given are unweigh-
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TABLE 1

S/N ratio 54 dB
Crosstalk 50 dB
Distortion 1 kHz 0.1

10 kHz 0.2°,
60 Hz 0.06%,

TABLE 2 Record/Replay Frequency R2sponse (dB)
UPPER TRACK LOWER TRACK
20 Hz —7 —5
30 Hz —3 -3
40 Hz —2 —1
50 Hz —1 —
60 Hz 0
80 Hz
100 Hz
200 Hz
400 Hz
800 Hz
1 kHz
2 kHz
4 kHz
6 kHz
8 kHz
10 kHz
12 kHz
14 kHz
16 kHz
18 kHz
19 kHz
20 kHz
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ted and wow and flutter is rms. If DIN or
NAB weightings were used the figures would
be better than those shown, but even as tested
the recorder was well within specifications on
all counts.

If more than one speed is required or alterna-
tive recording heads needed these can be sup-
plied (i.e. 19 cm/s half track stereo at £57).
The recorder under test remained ‘lined up’
throughout the test period and was so well
adjusted when it arrived that no attempt was
made to alter any of the settings.

It is felt that a machine of this class should
be designed so that it can be adjusted for
different types of tape, and checked for
optimum performance easily, and the Stellavox
is not good in this respect. INOTE: The manu-
facturers take the view that, since this is a port-
able machine, rough handling would upset any
presets which were used. If a user specifies the
tape he wishes to use, the necessary alterations
can be made by staff at Beaulien Cinema—Ed]

It is also a pity that the recorder will not take
180 mm spools without the large spool exten-
sion fittings. A 130 mm spool lasts so little time
at 38 cm/s that ‘takes’ would have to be very
short.

Apart from these two reservations the
Stellavox is highly recommendable; it is well
made and well designed and capable of
producing the highest quality recordings. and
it has a most uselul ability to accommodate
300 mm NAB spools.

In performance and facilities the Stellavox
far outclasses any other portable stereo
recorders tested so far and at £525 (half track
38 cmy/s sterco) is considered excellent value
and is highly recommended.

John Shuttleworth
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a8 STUDIO INSTALLATIONS

T. B. Technical, Audio Systems Consultants, can pro-
vide engineers for planning, installation, and mainten-
| ance of all professional audio equipment.

NEW
Acoustics of Studios and Auditoria Also

by V. S. Mankovsky Audio Test Equipment Hire
An important book on an increasingly important subject

ich body has deal ith h hly before.
vAv:cl:Lsti::]: scc>>u);1d i?\ssulaet?otn :r,\I; nosic;e zoﬁzﬁcl:lgarz co?/:r':aed I T. B. TECHN'CAL LTD
‘ 38 HEREFORD ROAD, LONDON, W.2

in logical sequence with special reference to studios and
places of public performance. Sufficient basic theory gives
the student a thorough understanding of the subject and a 01-229 8054
mass of design information makes this a useful work of
reference. |
416 pages lllustrated [

Price £5-00 net H
.
Wide Screen Cinema and Stereophonic ‘
Sound ‘
by M. Z. Wysotzky )
The wide screen has received more systematic study and s
development in the U.S.S.R. than in any other country. = v =
The English translation of this comprehensive Russian
work is the more important and interesting as Soviet
practice has largely followed different directions from
those adopted in the West. The text has been annotated l ;
with reference to Western practice by the late Raymond
Spottiswoode.

282 pages 331 diagrams
Fraser-Peacock

Price £4-00 net

Focal Press ‘ large and Associates Limited

31 Fitzroy Square, London W1P 6BH 94 High Street Wimbledon Village

small runs London SW19 (01-947 2233 )

studio soun

THE MOST EFFECTIVE WAY OF BUYING STUDIO SOUND IS BY DIRECT SUBSCRIPTION

ANNUAL RATES

Australia 7 Dollars Denmark 60 Krone Italy 5,000 Lire Spain 560 Pesetas
Austria 200 Schillings France 44 Francs Japan 2,850 Yen Sweden 41 Kronor
Belgium 400 Francs Germany 28 Marks Norway 57 Krone Switzerland 33 Francs
Brazil 42 Cruzeiro Greece 240 Drachma Portugal 230 Escudos United Kingdom £3°00
Canada 8 Dollars Holland 28 Guilders South Africa 5.75 Rand United States 8 Dollars

To Studio Sound, Link House, Dingwall Avenue, Croydon CR9 2TA, England

Please enter my subscription for one year, commencing with the .. . .. issue. | enclose payment B, .

Name

Address P ot B KRN

TR S R B T R T e s e e S e L UL SRR S b Sl I I e SR B LS r R e
+4
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Classified Advertisements

Advertisements for this section must be pre-paid. The rate is 6p per word, minimum 60p. Box Nos. 20p

extra.

Semi-display £3.00 per inch. Copy and remittance for advertisements in FEBRUARY 1972 issue

must reach these offices by 8th DECEMBER 1971 addressed to: The Advertisement Manager, Studio
Sound, Link House, Dingwall Avenue, Croydon CR9 2TA.

NOTE : Advertisement copy must be clearly printed in block capitals or typewritten.

Replies to Box Nos. should be addressed to the Advertisement Manager, Studio Sound, Link House, Dingwall|
Avenue, Croydon CR9 2TA, and the Box No. quoted on the outside of the envelope. The district after Box

No. indicates its locality.

Professional tape only 35p. 1200ft. Agfa on
hubs, no joins (p. & p. one box 20p, each
additional box 8p). We handle 999 of all s/h
professional recording equipment. Send for
list. Jackson Studios, Rickmansworth, Herts.
Tel. Rickmansworth 72351.

UNIMIXER 4S
Mixing unit for professionals in studio and on
location. (! stereo pair and 2 pan controlled mics.)
Any input imp. 25-600 ohms. S/n ratio greater
than 55 dB with an input signal of 180 UV at |

| 200 ohms or 70 14V at 30 ohms. Individual test certifi- I
cate. Price £45, Power Pack £8-75. Recent reviews
from leading hi-fi magazines available on request from: H

| SOUNDEX LTD
18 Blenheim Road, London, W4, Tel. 01-995 1661

Complete 805 Outfit including case. Normal
price £250. Special ofter £180. Sennheiser
MD211 Microphone, new and boxed. Normal
price £44. Special offer £32. AKG D109
Microphone, special oftfer £9. AKG DI119C
Microphone, special offer £12. J. J. Francis
(Wood Green) Ltd., 123 Alexandra Road,
Hornsey, London, N.8. Tel. 01-888 1662.

'SITUATIONS VACANT

ULSTER:
THE NEW UNIVERSITY

EDUCATION CENTRE

Applications are invited for a post as an
AUDIO TECHNICIAN.

Duties include supervision of a sound
recording suite, including co-operation with
staff and students in the planning and pro-
duction of recordings, maintenance of tape
recorders and other audio equipment.

A keen interast in all aspects of sound
recording is required, together with the
electronic experience necessary for the
proper maintenance and construction of
equipment.

Salary scale: £1,041-£1,410.

Application forms and further particulars
should be obtained from The Registrar,
The New University of Ulster, Coleraine,
Co. Londonderry, Northern Ireland (quoting
Ref. 71/139/151) co whom completed appli-
cations, including the names and addresses
of three referees, should be returned not
later than 3Ist January, 1972.

16-track West End Studios
established Pop Engineer. £2,500 p.a.
upwards, plus excellent commission is
offered for the right man.

Reply Box No. 619 (London)

require

FOR SALE—TRADE

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.

Copyright Free Sound Effects Discs. 77 E.P’s
and 127 L.P’s. Catalogue from Rapid Record-
ing Services, 21 Bishops Close, London, E.17.

Quality Microphone Cable. Twin 7/0076 p.v.c.
braided
p.v.c. grey sheath. £3.50 per 100 yard coil, inc. carriage.

ENTERTAINMENT ENGINEERING
42 Fairmead Road, London N.I9.

insulated conductors, screen with overall

RAC MIXERS

Join other satisfied customers. Build a mixer using our
printed circuit modules—prices from £1-75. Or let us
custom build a unit to your exact requirements—ask
for a quote. Export enquiries welcome.

RUGBY AUTOMATION CONSULTANTS

220 ALWYN ROAD, RUGBY 0788-810367

If quality matters consult first our 105-page
illustrated Hi-fi catalogue with technical specifi-
cations (60p). Members enjoy unbiased
advisory service, prelferential terms. Member-
ship (40p) p.a. Our associates also manufacture
records from your own tapes, or record the
Master at our studios (Steinway Grand). Bulk
terms for choirs, fund-raising. Please specify
requirements. Audio Supply Association, 18
}36|e6|}heim Road. London, W4. Tel. 01-995

A UNIQUE CHRISTMAS PRESENT

BEETHOVEN.
Just one of the
widely acclaimed
portraits of com-
posers offered by
artist Richard Cole,
regular contributor
to Hi-Fi News and
Record Review.

Exciting screenprints 5" x 77, black on
silverfgold mounted on 1” hardback for
immediate hanging. Price 75p including p/p.

Composers available: BACH, BEET-
HOVEN, BRAHMS, CHOPIN, DVORAK,
ELGAR, MAHLER, MOZART, SCHUBERT,
SIBELIUS, SEGOVIA, STRAVINSKY,
TCHAIKOVSKY, WAGNER.

S.A.E. for complete illustrated list from:

RICHARD COLE
Runwick House, Farnham, Surrey

Faders. Limited quantity, 600 ohm constant
impedance quadrant, type EM2. Jack Strip
Assemblies. P.O. type 520 B.P. boxed com-
plete. Advance Signal Generator Type H.1. For
prices and details: Sonifex Sound Equipment,
93 Stanwell Way, Wellingborough, Northants.
Telephone Redwells 2142,

Sound Maintenance Co., 179 Torridon Road.
Londen, S.E.6 (01-698 4519). We specialise in
monitoring cquipment for the smaller studio.
Quad ELS, Rogers BBC Monitor, and Spendor
BC1 on permanent demonstration. Bring your
own tapes if you wish. Good parking facilities.
9 a.m. opening to 6 p.m. (Monday, Tuesday),
8 p.m. (Wednesday, Saturday), 1 p.m. (Thurs-
day) and to 9 p.m. (Friday).

STUDIO FACILITIES
EDEN STUDIOS LTD

QUALITY recording, tape to disc and pressing services,
all ac very sensible rates. Please write or 'phone for
leaflet.

Il EDEN STREET, KINGSTON, SURREY
01.546 5577
Affiliate Assoc of Professional Recording Studios

Your tapes to disc. 7° 45 £1.50, 10" L.P.
£3.50, 12" L.P. £4. 4-day postal service. Masters
and Vinylite pressings. Top professional
quality. S.A.E. photo leatlet: Deroy Studios,
High Bank, Hawk Street, Carnforth, Lancs.

nArin
RECORDING
SERVICE

LPs FROM YOUR OWN TAPES
48-HOUR SERVICE

MASTER DISCS AND PRESSINGS
RECORDING STUDIO
DEMONSTRATION DISCS

MOBILE RECORDINGS—ANY DISTANCE

Multi-channel facilities for transfer to 8 or 16 mm film
tracks. Sound effects library on discs.

Brochure on request from
Rapid Recording Service
21 BISHOPS CLOSE, LONDON, EI7

45
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level disc cutting, all speeds. Mastering press-
ings, studio, mobile. 14 Willows Avenue,
Morden, Surrey. MITcham 9952.

Graham Clark Records.
sings. P. F. A. House,
Addlestone, Weybridge, Surrey. Tel.
bridge 43367.

Tape to disc pres-
182A Station Road,
Wey-

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 Scrvice, Demodiscs, mono
and stereo pressings. 77 vinyl discs pressed on
our own plant, delivery approx. 14-21 days.
S.A.E. for leaflet and price list. Tel. Bracknel!
4935. London Road, Binfield, Berks.

WANTED

recording and
transcription service

]
mjb |
Vinyl pressings and acetate demodiscs,  Limiting,
compression and equalisation facilities; high undis-
torted 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.

MISCELLANEOUS

Tape and Cassette Recorder Repairs by
Specialists. The Tape Recorder Centre, 82

INDEX TO ADVERTISERS

High Holborn, London, W.C.1.

Lee Electronics. The Tape Recorder and | Acoustical Manufacturing Ltd. .. .. 4
Hi-Fi Specialists wish to purchase good quality | Acoustico Enlerpriscs .. .. .. 42
Tape and Hi-Fi equipment for cash. 400 | AEG .. . .. 14
Edgware Road, W.2. Phone PAD 5521. Qll;ce (Slanconl) Ltd. .. .. .. 10

otrope Ltd. . .. . 12

Highest possible cash prices for Revox, Ferro- | Ampex G.B. Ltd. .. .. .. .9
graph, Brenell, Vortexion, Tandberg, Akai, | Apollo Electronics . .. .. .. 38
B. & O., Sanyo, Sony, Uher. 9.30-5.00. Tel. | Audio Dcvelopmenls . .. 30
01-242 7401. Audio & Design (Rccordmgs) Lud. o022

Audio T, .. .. 3

Complete Recording Studios purchased for | Audionics .. .. .. .. 42
cash. Also all types of Professional Recorders | Avcom Systems Lid. .. .. 12
and associated equipment. J. J. Francis (Wood | Bauch Ltd. .. . . ..7.20
Green) Ltd., 123 Alexandra Road, Hornsey, | Beyer Dynamic Lid. . . 790
London, N.8, Tel. 0[-888 1662, Cave, F., hifi . . . .. 47

CT Elcctronics .. . ..

Professional and quality tape recorders and | Electrocraft Instruments Ltd ‘118
accessories, also hi-fi equipment purchased for | Focal Press B Y
cash. R.E.W. Audio Visual Co., 146 Charing | Francis, J. J. (Wood Green), Ltd. o
Cross Road, W.C.2. Tel. 01-836 3365. 266/8 | Francis of Streatham g
([)leg% g‘i)%lmg Road, S.W.17. 01-672 4472, | Frascr-Peacock Associates Ltd. 22,44

h g Future Film Developments Ltd. .. .. 22

Young man, 19, threec ‘A’ levels, seeks S::?S;iad HiFi . B B o 42
employment with firm specialising in audio/ | Hi.Fi Newsand Rct.:o.rd Review Annual .. 42
visual recording, or equipment manufacture/ L d 10
sales. Please contact Colin J. McCubbin, cnnar L . o o o
Putkins, Hungerford, Berkshire, Tel. Hunger- Macmnes abs Ltd . e - 20
ford 2797. idland Sound Recordmg .. .22

Music Tapes Mail Order .. .. .. 36
Neve & Co. Ltd., R, .. .. . 2
FOR SALE__PR|VATE Penny & Giles Ltd. . .. .32
Revox . .. .. 48

Professional stereo set. AR4X speakers, AR | R.EW. Audio Visual Co.’ L < 32
Turntable, Sony STR 6050 Amplifier/Tuner, | Rycote o6 : o o0 . 38
Sony headphones, Sony stereo cartridge VC-8E Starman Tapes .- = - .. 38
plus 2 stylus ND-111E (one unused). All as | Tape Recorder Mart 5 9% .. 36
new. Offers and demonstration 01-883 5836 | T.B. Technical Ltd. 35 a5 ..o 44
after 6 p.m. Walker, N. .. ..

EST. 12 YEARS
BRAND NEW-—SUITABLE FOR ALL MACHINES

REGORDING TAPES & CASSETTES

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

BASE—TENSILISED POLYESTER and PVC

AUDIO AMPLIFIERS

10+ 10 Watt. Stereo Amplifiers. H.M.V. Model 557.

Crosstalk <50 dB down at 1kHz. Hum and noise 80 dB below full output.
Sensitivity 160mV for full output. Few only, each . £12
25 Watt R.M.S. Power Amplifier, chassis model. EMISONIC Type 373 Few
only, each £10
Stereo Control Unlt Pre ampllfer H MV Model 599 Sultable for above
power amps. Few only, each .. . £6
Quad Il Mono Pre-amplifiers. 2 only, each .. £10
AUDIC SIGNAL GENERATORS

Solartron ©QS. 101. 25 Hz-250 kHz in 4 ranges Variable output 0-10 V. in
| dB steps. 6005%.. £30
SOLARTRON CO. 546, 25 Hz-SOO kHz in 5 ranges Variable output 0 10V
in dB steps. 755 and 6005). . 35
Pye A.F. Oscillator. 20 Hz-20 kH1|n3 ranges Varlable outputO 20V 60052, £15

EXTRAS—NO CHARGE—FITTED LEADERS EX 3~ DISTORTION FACTOR METERS

Marconi TF 142E . ... £45
FREE ROLL OF LEADER WITH ALL TAPE ORDERS ?‘Fﬁ%‘;gFrll‘gFNlTOR . e T e ... £85
24 HOUR DESPATCH SERVICE E.M.!. 5 speaker system with 3-way variable crossover network. | only ... £55

MATCHING TRANSFORMERS

St’rd Play  Long Play Double Play  Empty Spools Woden MT.101. Pri. 30§, Bal. Ratio 50:1. Few only, each ... £2-25
B (50 10p 210”7 1lp 320" 20p 4p o 1. ELECTRONIC
4 300 20p 420° 24p 550’ 30p 9p . T. S
5 600’ 30p 900° 40p 1200° 56p 10p 267 ACTON LANE, LONDON, W.4  01-994 6275
53 900" 37p 1200’ 49p 1800 78p Ip
7" 1200° 44p 1800° 64p 2400° 95p 12p

High speed, high
quallty cassetfe and
reel to reel duplicating

3” and 4” APPROX LENGTHS
CASSETTES MANUFACTURED by EMI MASTERTAPE
ALL IN PLASTIC LIBRARY CASES

C60 EMI PLAYRITE 34p 3for £l 10p
C90 MASTERTAPE 50p 3for £1-45 P/P
C120 MASTERTAPE 65p 3 for £1-90 on all orders

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

WALKERS |

16 WOODTHORPE ROAD, ASHFORD, MIDDLESEX
ASHFORD 52136

AUDIONICS
160 Ewell Rd Surbiton
Surrey Tel:01-390 0291

Published by the Proprietors: Link House Publications Limited, 10-12 South Crescent, Store \treet_ London W.C.1, and Printed b-y Ar_thurs P;ess-Limit::d, Woodchestif
Stroud, Glos. GL.5 5PB
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FERROGRAPH REVOX

TAPE RECORDERS TAPE RECORDERS
SRP  CASH | SRP  CASH
Ferrograph 713 £199-65 £174-90 Revox 1102/1102 £215-00 £188-95
713/H 20933 183:40 | 110171104 high spd 259-00 227-50

249-00 218-95
124 high spd 289-00 25350

702/704 220°22 192-95 1122
‘ | 1122

L2k 229690 20] -9 13021304 21500 18895
722/724 25652 22475 | 13021304 high spd 259-00 227-50
722H 26620 233-20 13221324 249.00 218-95
713D 22627 198-20 1322/1324 high spd 289-00 253-50
s Tl e 1222/1224 259-00 227-50

1222/1224 high spd 299-00 26225

702D/704D  281-93 24695 |
722D/724D  308:55 27030

722HD 318-23 278-75 TELEFUNKEN

4000D
AKAI TAPE RECORDERS

GRUNDIG TAPE RECORDERS |
SRP CASH TAPE RECORDERS Telefunken MSOI de luxe £42:53 £37-20 | TANDBERG TAPE RECORDERS
Akai 1720L £€83-73 £61:50 . M207 11037 9650
Akai X 18005D 15300 117.8s | CrumdiE &200st £38p45 £SO M204 TS 120-50 105-45 | WITH THEIR UNIQUE CROSSFIELD
CN222/224 59-85  47:35 M291 173.10 15145 | HEADS, GIVE A REALLY WIDE FRE
00D 145-95 11250 TK 121 57-90 4750 M250 137-71 120-50 QUENCY RANGE — REPRODUCTION 15
4000D 89-95 6295 TK 141 63:90 5125 Teleton 5L45 3572 1965 DIFFICULT TO DISTINGUISH FROM THE
] TK 146 68:90 5595 T260 38-37 3185
MIOL 236-13 17595 ORIGINAL SOUND—
GV 180-71  146-50 TK 3200 144:75 11800 Sansui SD 7000 397-84 33995
TK 124 44.90 3100 Mivico TDE94W Stereo Tandberg 1521 3 speed  £84.00 £73-50
GX365 368 11 283-55 TK 144 4995  33.50 Tape Deck BN aolE IS21F 3 speed 112:00 9800
X20005D 289-08 22270 | TK 149 57-60 4150 MTR I5 ME 4CN 18883 165-25 152151 117-00 '102-50
b STEREO HEADPHONES AND SRP  CASH SRP  CASH | EMI APHONIC TAPE —
N SF20 1-05 -95 5 900/ 71 11| Low NOISE
) ORIES ST sY3 1530 115 | 52 1200° 197 130 SRP  CASH
Akai ASE-95 £6-50 £4.85 | Pioneer gE;gO J8100 ?g'%g iy y 'ggg, 18 18 s 900° = 9%
:gg.ég 9:00 675 2E30 1260 10-40 | 42 900" 170 11 7 12007 199 110
. 1100 815 SE20 750 620 5 1200 196 130 | p 1200” 198 120
AKG K-120 10:00  8:-50 SE2P 677 560 | 53 800; 25 [y8s 77 18007 281 150
Rotel RH600 550 410 7 24007 348 126
C-150 11-50 975 rote . . 537 (800’ 135
RH7I 9.50 7.5 5 1800 2:81 195 | DP53 3-09
K-60 1500 1275 53 2400’ 347 226 77 24007 4
RH700 9-95  7-50 2 32 1%
, 180 3200 27°20 | 7 3600" 433 182
Sansui SS2 772 620
B B:ie 2 ;g :g 9820 s 20 SCOTCH DYNARANGE
eyer 33-50 . $S10 13-38 1070
d DT 485 3410 2895 | Secour 650 195 | SASE COVY NOISE MISH QUTPOT | gog 900’ 172 113
DT 900/K100-7 870 740 | Rose Norman 495 | 120071 | e 14| 7 12007 217 142
. DT 509 mono 745 635 | Sennheiser HDIIO 2300 1955 3 1506, Wy 217 143 5% 1200 213 140
DT 509 sterec 845  7-20 HD414 10-45 835 t} e 7/ 1800 3.00 195
100/K100.7 H2A 7 1800’ long play 31 2-04
! g¥ e jBajs, LIS 3 shannel 83 2400 long play 410 268 | 82 2400° 421 273
. = ISl 2725 1295 lunction box  6-30 5.00 | 10° 3280’ long play 560 365 | [0 3600 632 4h
[ It Junction box 35 i Koss 3XC Stereophones 950 8-25 IO‘*” 4200: long play 695 452 5% 1800° 316 1:06
| Eagle SE| 495 430 K6 Stereophones 12:50  10-75 S 1200" double play 2:16  1:42 | 7 2400 445 190
SES 2-95 2-55 KQO727B Stereophones 16-50  14-05 5% 1800’ double ptay 310 2-04
SE2I 1020 870 7 24007 double play 3-83 250
SE28 1110 945 | BASF MAGNETIC TAPE 5 180" triple play  3:09  2.03 | BASF SCOTCH DYNARANGE
. SE30 735 615 | 52 900’ 172 112 2 2400° triple play ~ 3:82  2:50 | C60 L B
: SE40 595 505 | 7 1200 198 130 | 77 3600 criple play, 475 310 | C90 99 65 i
) AKAI (cont.) GRUNDIG CASSETTE RECORDERS UHER TAPE RECORDERS TANDBERG (cont)
ISRP CASH SRP  CASH
b § BESCESONERED Grundig C-200SL £38:45 ¢31:50 | PROFESSIONAL STANDARD: REPORT 1522 7in 2 track 95:00  83-00
SRP  CASH CN 222/224 59-85 4735 SR B EEREINE 15225L 12900 11200
CR80 99.95 76-95 $ USED FOR L 1541 4 track  90-50 79-20
: | KINDS OF CONDITIONS — RECOM- 1521 3 spd, 4 trk 93-50 8180
CR8OD (Deck)  79-95  61-50 Yy
PHILIPS MENDED FOR THE PERFECTIONIST. I541F 3 spd
| TAPE RECORDERS—REEL TO REEL 4 track 119-50 10460
i . 4 10200 89 30
CASSETTE RECORDERS LD i s — . :;232 track 6700 5865
4 Akai CS50 £019:00 £91-75 N 4308 58-40 4860 W s fackl  AAEs By
¥ N 4404 91:70  76-30 TANDBERG TUNER AMPLIFIERS 10285 173400  (52°00
J CS50D 99-95 7695 N 4407 10620 8835 4041X 4 track 174-00 152-00
N 4500 121-65 10120 SRP  CASH 4041 X 177.00 15500
N 4408 134-20 11165 Tandberg [171 £95-00 £83-25 1241 4 track 154-00 124-50
TUNER AMPLIFIERS ‘ N 4450 28000 23295 . ) ) 64X 158-50 11950
. . [72 108-:00  94-50 1841 4 track  68:00 59-50
Akai AAB500 £221-85 £180-00 | p)OMNEER STEREO TAPE DECKS Hi-Fi FM 73-00 6390 | 3021X 2 track
AA6600 137-34 111:50 | T8800 £344-95 £286-10 TR200 99-00 8875 i(,'ff.‘;i . :g; gg ‘g'gg
T6600 181-85 150-85 crac :
AA6300 12415 100-75 Te100 154.80 128-40 Decoder for 6021X 2 track 188-00 164-50
AA6200 91-56 7450 T3300 9635 7995 above models 950 825 6041X 4 crack  188-00  164-50
CARRIAGE ON TAPE RECORDERS — £ ALL PRICES SUBJECT TO ALTERATION WITHOUT NOTICE E. & O.E

E Top Discounts Hi Fi & Audio

For customers unable to call at our premises, our catalogue
containing hundreds of new bargains at Britain's lowest prices
from the World’s top manufacturers, can be obtained upon
request (send 9p stamp).

NEW STORE AT 84-86 SOUTH ST., ROMFORD

WEST END 2/ OLD COMPTON ST., Wi, 01-734 5606
RICHMOND 5 BRIDGE ST. 01-948 1441
KINGSTON 27 EDEN ST. 01-546 7845

ALL MAIL ORDERS & ENQUIRIES TO RICHMOND

PERSONAL EXPORT EASY CREDIT TERMS REPAIRS FULL MAKERS GUARANTEE
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The new Revox AT7 Mk I

< ~

It's still not perfect.

Nothing is.

But the new A77 Mark Ill is certainly the
best recorder Revox has ever made.,
And that's saying something.

The Mark Il is an improved version of
our critically acclaimed A77. The re-
corder that The Stereophile magazine
(1-71) described as, "Unquestionably
the best tape recorder we have ever
tested ..."”

And that judgement is as true now as it
was then.

However, at Revox we've never been
content to rest on our laurels. We
thought we should make the best even
better.

But in bringing out a new model, we

Revox

didn't discard all of the time tested fea-
tures and superior performance that
distinguished the original A77.

Instead, we made only those changes
which would meaningfully improve per-
formance and reliability.

Not a radical transformation, but a pro-
gram of rational development.

As a result, you have to examine the
new A77 Mark Il rather closely before
you see any external differences at all.

On the other hand, from the moment
you start to use the new Revox, you'll
begin to appreciate the changes we've
made inside.

Lamb House, Church Street, Chiswick, London W4 2PB

Telephone 01-995 4551
In USA

Revox Corporation
155 Michael Drive, Syosset, N.Y 11791

and 3637 Cahuenga Blvd, West Hollywood, Calif. 930068

In Canada
Tri-Tel Associates Ltd, Toronto

www americanradiohistorv com

For example, we've designed a new
oscillator circuit for greater efficiency
and lower distortion. Modified and
strengthened the self-adjusting braking
system. Devised a new hardening proc-
ess to reduce capstan wear, Improved
tape handling and spooling. And made
a number of other changes. A total of
eighteen . . . some major, some minor.

All in all, we haven't created a revolu-
tion.

We've just done what we set out to do
... that is carry the art and science of
tape recording a few steps closer to
perfection.

And, in the process, we've given you
eighteen more reasons why . . .

REVOX
delivers what all the rest only promise,
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