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Be Ready for

Holidays & Europe!
On EMI cassettes & reels direct from manufacturer learn

FRENCH SPANISH GERMAN ITALIAN
...its so simple, just slip cassette into machine, or reel
onto recorder. Each pre- recorded language course
comes complete with manual. Ideal for beginners or
as a brush up course!
Why pay
cou

03 ALL

24 -26 LESSONS

FOUR
LANGUAGES

£1.49

20p
£5.50 per order

ONE COMPLETE COURSE OF

se!

p &p

MANUFACTURED
UNDER CONTRACT
BY

LOW NOISE

THE BELL

TO

EMI

5 SCREW TYPE

SPECIFICATION

CASSETTES
with index cards at less than half list branded prices all in plastic
presentation cases.
C60 32p, 10

for £3;

C90 45p, 10

for

£4.20

HEAD CLEANERS 30p; C12058p,
10 for £5.50; EMPTY PLASTIC
CASES 10p. P/P 20p

CHEAPER GRADES OF CASSETTES
BY AUDIO CERTRON & OTHERS
5

OVERSEAS
AGENCIES
R. Schmidt
Copenhagen

OyChester
Theal N.V.

Vianello

SCREW TYPE INDEX CARDS AND CASES.
for £2.35; C90 35p, 10 for £3.25; C120 45p, 10 for
£4.25. P/P 20p.

C60 25p, 10

INDEX CARDS 3p PER DOZEN

Helsinki
Amsterdam

Milan

RECORDING TAPES

Rieck
Eltec

Bergen
Lisbon
Nordstrand Stockholm

/

WITH
QUALITY
SUPERB
POLYLEADERS & BOXED
ESTER PVC & MYLAR BASED.
MANUFACTURED BY LEADING
ELECTRONICS FIRMS

Why not try one and cut your recording costs?
Standard Play
ELECTRICAL

INSTRUMENTS

LTD

5"

5 ¡"

7"

HIGH W1 "COMBE
BUCKS

STUDIO SOUND, NOVEMBER

EMPTY
WALKERS ( S

ENGLAND
4

600'
900'
1200'

1973

Long Play

900'
1200'
1800'
SPOOLS 5' 10p, 5¡" 11p,
35p
40p
48p

)

42p
55p
70p
7" 12p.

Double Play
1200'
1800'
1200'
P/P 20p

60p
80p
98p

16 Woodthorpe Road, Ashford, Mdx. 52136

EVERY PICNIC NEEDS A

SYNTHI
Electronic Music Studios (London) Limited
Bridge Rd., London SWI5 2PT
Telephone 01.788 3491 '2
New York 408 East 78th Street N.Y. 10021 U.S.A.
277 Putney

The Synths Range by

EMS

5

Anotheradvanced
Hi -Fi stereo tape recorder/amplifier
from Philips.
3 heads. Solenoid- operated.Tip -touch controls.

2 x12 watt RMS amplifier usable with the DC motors switched off.
Two built-in loudspeaker enclosures.
This is the N4418, number two in
the Philips range of advanced Hi -Fi
stereo tape recorders. In producing
this range, Philips have drawn on
decades of experience in professional
tape recording installations for studios,
computers and airports the world over.
Each machine easily meets the DIN
45 500 standard for Hi -Fi tape recorders.
Sophisticated design gives precise
control, simple operation, and great
reliability. Here are the main features
4 tracks. 3 speeds - 72, 34,1 ;ips.
Suitable for stereo and mono
recording and playback, multiplay,
echo during recording, A -B monitoring.
2 x 12 watt RMS Hi -Fi amplifier
usable with recorder's motors and tape
transport switched off.
Three motors - two DC motors for
reel drive, one DC capstan motor
electronically governed to keep tape
speed constant.
Tape tension comparators for
constant winding torque.
Three magnetic heads - one each
for recording, playback and erase.
Detachable lower head cover for
easy editing and cleaning.
For control of transport functions
and recording mode, illuminated
tip -touch controls are linked to
solenoids - giving easier, quieter and
more reliable operation.
Remote control unit (extra) with
:

same tip -touch buttons as recorder.
Sliding switches for function
selection-selected function illuminated.
Precise sliding faders for two
microphones and another signal source.
Recording stand -by (level

adjustable with tape stationary).
Two illuminated calibrated VU
type meters for recording/playback.
4 -digit counter, zero reset, and
on /off Autostop to halt tape at predetermined position.
Sockets for headphones and
microphones easily accessible at front,
concealed under sliding lid.
Built-in acoustical boxes giving
2 x 6 watts via 6" x 4" loudspeakers.
Reels lockable by means of metal
hub locks.
Removable transparent lid.
Amplifier detachable in one unit
leaving recorder functioning.
Frequency response
40-20,000 Hz at 72 ips
40- 16,000 Hz at 72 ips
DIN
with built-in stereo interference filter.
45
500
40- 15,000 Hz at 34 ips
60- 8,000 Hz at 18 ips
Wow and Flutter < 0.15 % at 71 ips.
See your Philips dealer for a
demonstration. And for a free book on
all Philips Hi -Fi stereo tape recorders,
write to Philips Electrical Limited,
Dept SP, Century House, Shaftesbury
Avenue, London WC2H 8AS.
:

PHILIPS
Simply years ahead.

www.americanradiohistory.com

PHILIPS

COMMUNICATION ACCESSORIES &
EQUIPMENT LIMITED
77

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

JACK PLUGS -201, 310, 316, 309, 404
JACK STRIPS -310, 320, 510, 520, 810
JACK SOCKETS -300, 500, 800, B3 and B6 mountings
PATCH PANELS -made to specifications
LAMPS & LAMP STRIPS -SWITCHBOARD No. 2 LAMP CAPS 10 way PO
HOLDER No. 12
CORDS, PATCHING & SWITCHBOARD -made to specifications
TERMINAL BLOCKS DISTRIBUTION -20 way up to 250 way

17

20 way PO 19 BALLAST PO No.1

LOW PASS FILTERS -type 4B and PANELS, TELEGRAPH 71 (15 x 4B)
UNISELECTORS-various types and manufacturers both PO and miniature
LINE TRANSFORMERS /RETARDATION COILS -type 48A, 48H, 149H, 3/16, 3/216, 3/48A, 3/43A,
FUSE & PROTECTOR MOUNTINGS -8064 A/B 4028, HI5B, H40 and individual I/
COILS-39A, 40A and 40E, etc

I

48J, etc

PO TYPE KEYS -1000 and PLUNGER TYPES 228, 279, etc
19" RACKS -VARIOUS SIZES

Telephone: Tring 3476/8 STD: 0442 -82

Answerback: Batelcom UK Tring

Telex: 82362

M101N(C)
Dynamic Moving Coil Microphone
Succeeding the famous M 100, the BEYER DYNAMIC M 101 is an
extremely small omnidirectional microphone for studio work.
Weighing only 3.53oz, it is impervious to body noise and has an
absolutely flat frequency response curve. Accepting speech modulated voltages up to 2 V, it can also be used as talk back microphone
if necessary.

Specifications:
Frequency Response: 40- 20,000 Hz. Output Level at kHz: 0.13 mV/
mV /,u.bar . -57 dbm (0 dbm
mW /10 dynes /cm2). EIA Sensitivity Rating: -150 dbm. Polar Pattern: Omnidirectional. Output
O.
Impedance: 200
Load Impedance: > 200 û.
Connections: M 101 N (C) - Cannon XLR -3 -50 T or Switchcraft:
f/,
2 +3
200
1
ground. M 101 N - 3 -pin DIN plug T 3262: 1-4-3
= 200 0, 2 = ground. M 101 N (6)
6 -pin Tuchel.
Dimensions: length 4.6in., shaft ç 0.87in. Weight: 3.53oz.
1

1

-

-

Send coupon for details

:

To: Beyer Dynamic (GB) Ltd., 1 Clair
Road, Haywards Heath, Sussex.
Telephone Haywards Heath 51003.
Please send me full particulars and illustrated brochure of the Beyer Dynamic
range.
Name

Address

B EyE R 17yIVAM IC
8
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This

is a

book

:

contents: approximately 100,000 words.
50 illustrations
reading time, 5 -6 hours
It can be read by any literate person
(2 out of 3 adults). It's probably the
greatest invention since the wheel.

This

is a video cassette:
contents: approximately 200,000 words,
two languages. 90,000 pictures
in colour
reading time: 60 minutes
It can be read by a child of 3 or an
illiterate peasant. It's probably the
greatest invention since the book.

-

entertainer and salesman all rolled into one with a difference. It'll work 24 hours a day (weekends too) needs
no paid holidays or Christmas bonuses and if it goes sick it is instantly replaceable. It will never replace people but it is a
good understudy.
Action Video now have stocks of U -Matic video cassette recorders adapted so that you can use this exciting medium in the
way that you want. Machines are available with options to fit into an existing set -up, while the U -Matie system possesses
the flexibility and supporting equipment to form the basis of a new installation.
Blank cassettes cost less than £14 and give a full 60 minutes playing time and may be used time and time again. Recordings
can be made from any TV camera, off the air, or from existing film material and can be played back on any monochrome or
colour monitor or TV set. We are compiling a pre- recorded library too,
If you feel you could use an addition to your staff Action Video can help you (with some assistance from Sony, National
Panasonic & Nivico).
Complete and return the coupon for full details of Action Video's adaptions of the U-Matic video cassette system.
is a teacher,

r

Please send me details of the specially adapted U -Matie video cassette units.
following:

I

am particularly interested in the

Play only

Play /Record

PAL/SECA M colour

NTSC /PAL /SECAM colour switchable

Remote Control

Pre -recorded programmes

Name

NTSC colour

Position

Address

ACTION VIDEO LTD

45 Great Marlborough Street, London WI

01 -734 7465

DUAL CONCENTRICS
Versions of the Tannoy0ual Concentric loudspeakerháve formed
thehasis of many of the beststudio monitors for more than25
years. The unit is incorporated Ma variety, of enclosures made by
leadingmanufacturers both in the U.K. and abroad, as well as
being incorporated in 'package studios" produced byforemost
U.K. European, U.S. and Japanese manufacturers.The unit
not only has the advantages of high power handling capacity and
longterm consistency, but the level frequency response, good
polar distribution and exceptionally low intermodulation
productsmake it ideal forthe highest quality studio monitor
systems. Apart from the current'
range ofMonitor Gold units
specifiedbelow the Monitor
'lied' 15 is still in production
and can be supplied upon
request in its original

15a version.

WHY CHILTON MIXERS?
We are manufacturers in the true sense of

the word; producing Teak Cabinets, Sheet
Metal Work, Tooling, Front Panel and Printed Circuit Artwork etc., our products are
accurate with an attention to detail that is
second nature to us.
The popular M10Í2 (10in 2out) portable mixer
shown is supplied as a basic unit with 10 Line
inputs inc PPM. Oscillator. LF /HF Equalisers,
Aux and PFL. You choose the
Cue Lights,
number of Microphone or Gram inputs, the
channels to have Presence, Switchable
HF/LF Filters or Ducking. In addition a 2nd
Aux channel. Talk -Back, and /or Compressors can be fitted.

Ii11116l'1.1.-

SPECIFY

100

41/

200

SOO

....
$040

101111

INN

100114

TYPICAL RESPONSE OF MONITOR GOLD

TANNOY

1

Ring or write for full information, if however
our standard range is unsuitable it may be
possible to modify one to suit your

requirements.
£275.00 +VAT
£415.00 +VAT
£495.00 +VAT

M102 Mk 2 BASIC
16 input version
12 in 4

out

MAGNETIC TAPES Ltd.. Chilton Works,
Garden Rd., Richmond, Surrey, TW9 4NS

Telephone
10

01

-876 7957
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TREBLE ROLL OFF" IN FOUR STEPS
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STUDIO MONITOR

100

200

SOO

1400

MO

SOP

TREBLE "ENERGY" IN FIVESTEPS

TECHNICAL SPECIFICATIONS
FIFTEEN
Frequency Response

23. 20,000 Hz

Polar Distribution

-4dB at10,000

IIILZ

TWELVE

25- 20,000
Hz

27- 20,000 Hz

Hz

-3dB at 10,000

Hz

-2dB at10,000

for HP Inc. Angle
Power Handling Capacity

50

Impedance Via Crossover '

B

Network

min.)

min.)

Intermodulation Products

less than 2%

less than 2%

less than 2%

Bass Resonance

26 Hz

2B Hz

Crossover Frequency

1,000

30 Hz
1,200

watts*

ohms (5 ohms

Hz

A

35

watts*

25

8 ohms (5 ohms

1,000

B

Hz

*

watts*

ohms (5 ohms min.(

Depending
on type of

enclosure.

Hz

..

I

Hz

A.

WEST NORWOOD LONDON SE 27 9AB
TEL: 01- 6701131

1000I
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ANOTHER OPEN LETTER TO STUDIOS CONSIDERING AUTOMATION
Automation of mixing functions has progressed from a little bit
to an "awe -ful" lot.
The ALLISON RESEARCH /AUTOMATED PROCESSES
Programmer is, of course, at the heart of our entire system
and it performs beautifully, readily accepting all the new and
various inputs. Its capacity of 256 audio channels certainly is
well conceived and desirable. The function utilization chart
below will illustrate the arithmetic to substantiate this.
Function 1 -24, individual channel gain
Function 25 -48, individual channel echo send
Function 49 -72, individual channel stereo panning
(left/ right)
Function 73 -96, individual channel quad panning
(front /rear)
Function 97 -192, individual channel equalization
(four functions per channel)
Function 193 -216, master levels, echo returns, etc.
Function 217 -256, future functions
It must be stressed that the 256 channels represent 256
different full range audio control functions. There is no other
system on the market which can accomodate this necessary
range! All of this flexibility has been accomplished with
unbelievable accuracy. Hundreds of passes or revisions are
possible without change or degradation of the stored data or
its audio implementation.
The Model 940 Automated Fader is in production and has new
remote control features for ease of operation. The other

automation modules in the 900 Series are going into consoles
as fast as we can produce them, and, because of their VCA
technology, actually out -perform conventional audio modules
in some respects.
A demonstrator unit has been completed featuring:
Automated Level Control,
Automated Echo Send and Return Level Controls,
Automated Quad Panning in each Input,
Automated Model 480 "Joystick" Quad Panner,
Automated Switching ...
all with appropriate read, write and nulling features.
Many of these automated features were made economically
feasible by a new ALLISON RESEARCH five output VCA!
We are building for or have delivered automation consoles
ranging from level control to "the works" to such illustrious
names as:
Leon Russell (Shelter Records)

Ferber Studios (France)
Music Recorders (Los Angeles)
Europa Sonor (France)
Westlake Audio (Los Angeles)
Studio "X" (France) 2 consoles
.Another concurrent and equally revolutionary development
adding to total automation, is our Maglink Tape Synchronizing
System.
Automated Processes now really IS!

Please send for further information.

AUTOMATED PROCESSES INC_
80 MARCUS DRIVE, MELVILLE, NEWYORK 11746.516- 694 -9212
West of Rockies: WESTLAKE AUDIO
Los Angeles, Calif.

Europe: 3M FRANCE
Paris, France

Japan: NISSHO IWAI
Tokyo, Japan

Philips invent magnetic clutch forcassette stereo
-so smooth you won't heara quaver quiver
Just one of the advanced features of
the new generation of Philips cassette
stereo recorders is a new clutch that helps
stabilise tape speed and give greater
reliability.
Instead of a slip clutch using a felt pad
compressed between two discs, which
creates friction that can cause fluctuations
in tape speed, we've developed an ingenious
hysteresis clutch.

dioxide cassettes have the special lugs
needed to operate the recorder's sensing
device.
The new improved magnetic heads
pick up minimal tape dust, and gap widths
are very accurately set.
To `wipe clean' chromium dioxide
tape, which is unusually deeply magnetised,
the erase head has a double gap.

Dynamic Noise Limiter
We have included a DNL, with defeat
switch. This increases the subjective
signal -to -noise ratio, suppressing tape hiss
during quiet passages without spoiling
the natural brilliance of the music. It does
not require specially treated recordings.
The 2 x 10 watt (RMS) amplifier can be
used with the recorder's motor switched off,
so the N2407 can form the heart of a Hi -Fi
system.
Other features include monitoring
through speakers or headphones two
VU -type meters ; end -of-tape auto -stop with
motor cut -off and flashing indicator ; and
3 -digit counter with zero reset button for
easy pinpointing of any section of track.
Suggested selling price complete with
two loudspeaker enclosures and a stereo
microphone is £130 *.
Ask your Philips dealer for a
demonstration. And for a free Cassette
System Booklet, write to Philips Electrical
Limited, Dept SP, Century House,
Shaftesbury Avenue, London WC2H 8AS.
;

A circular permanent magnet on the
take -up spindle is made to rotate by
inducing hysteresis effects -a kind of
delayed- action magnetic field that pulls
the magnet round. This eliminates friction.
And there's no felt to become worn or
affected by changes in temperature and

humidity.

That's not all
The Philips N2407, illustrated opposite,
takes either standard or chromium dioxide
Compact Cassettes, adopting itself
automatically to the correct bias value and
equalisation time constant. Most chromium

*Price subject to change without prior notice.

PHILIPS
Simply years ahead.
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equipment for the
professional soundrecording

NEW

be.èJI

studio from

DESIGNED AND MADE IN THE U.K.

MULTI -CHANNEL EQUIPMENT
We have set a new price /performance standard with our 4, 8 and 16 channel studio
recorders offering full facilities for the production of master recordings. PPM or VU
meters on each channel. Equalisation to CCIR, NAB and IEC characteristics. Remote
control for tape transport and record functions. The equipment is in full production and
studio use in both U.K. and overseas.

STUDIO RECORDERS
for 2- channel reducing, field recording and full -track mastering.

TAPE TRANSPORTS
We offer a widened range of 2 speed and 4 speed models from 15/16
to 60 IPS, 4- to 1" tape width, with heavy duty solenoid operation and
remote control facilities.

brtii"II

BRENELL ENGINEERING CO LTD
231 -5 Liverpool Road, London N1 1LY Tel.

01

-607 8271 (5 lines)

Do you

suffer from crosstalk?

For two years we have been quietly making our CNS (crosstalk and noise suppression) modules and
selling them to studios and broadcasting authorities throughout the World. We have always been faced
with the problem that we could never make enough, and so we instituted a programme of research, and
developed an entirely new module based on integrated circuits. The result is that we can supply the new

CNS Mk 2 from stock.

Whether your problem is mic -to -mic crosstalk, noisy limiters and compressors, or just plain system noise, this module can make startling
improvements. (It even does wonderful things to that noisy air conditioner!)
Technically, it is a low level multi -band expander with frequency sensing circuitry. Practically, it is a multi purpose one -shot clean -up
machine giving clarity that just isn't there on the original signal.
Expensive Can you price the elimination of crosstalk and system noise at less than £100?
Give us a ring and if it is physically possible, we will arrange a demo.
Call Ted Fletcher or Jack Keene at WINDSOR 51056.
By the way ... we also make mixers!
?

(STANCOIL LTD.) ALEXANDRA ROAD, WINDSOR,
51056
14
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MACINNES moves

with

Amcron

We are pleased to announce that we have moved our Sales, Service and Stores into!Macinnes House
at Saxmundham. This will result in an even more efficient service for our customers, and we hope
that we shall have the opportunity of welcoming you to our showrooms to discuss the products we
market.
Amcron Amplifiers lead the world in reproduction cleanliness, rugged construction, and reliability.
They are recognised in all fields of sound amplification as being the 'State of the Art' equipment, and
the one by which others are judged. While others come and go, only Amcron continue to set the
standard. If your needs are for an amplifier that will give the highest quality, that will stand up to
being thrown into a truck each night and will be covered by a full 3 -year warranty on parts and
labour, then the Amcron range is for you.

up to 500 watts
lower than
with
distortion
from one channel

The

NEW DC300A will give

0.05 %. Hum and noise is below 110 db below 150
watts, and the DC300A is now able to operate into
ohm.
loads as low as
I

The DI50 offers up to 140 watts from each channel,
or 330 watts as a mono amplifier. Again very low
distortion, and rugged construction make the
DI50 ideal for smaller PAs and fold back systems.

The D60 will provide up to 60 watts from each
channel, and is of the same high quality as the
DI50. As a mono amplifier it will give over 100
in. thin.
watts. The D60 is only
I

MACINNES HOUSE
Carlton Park Industrial Estate, Saxmundham
Suffolk, IP17 2NL
Tel. Saxmundham 2262. 2615
15

versatile and compact
easy -to- use ,
consider the reverberating
things you can do.

RViO
a small number for a
big system.
quad /eIgh[ etec[ron ics
11929 Vote Street

PLUGS & LEADS

APOLLO

ELECTRONICS

COMPRESSOR LIMITER
plug -in unit
model CL 36

PLUGS
Pack
Pack
Pack
Pack
Pack
Pack
Pack
Pack
Pack

107 5 pin Din
...
...
108 3 pin Din
...
...
135
Jack
...
130 ,=" Jack Stereo
103 Loudspeaker Plug
100 Phono Plug ...

i"

230
236

36 DB COMPRESSION CAPABILITY
No meter can read that much compression

Virtually impossible to overload the input
SMOOTH AND NOISELESS ADJUSTMENT OF THE
COMPRESSION RATIO CONTROL
It can be adjusted during recording session
WIDE RANGE OF THRESHOLD LEVELS
To meet every possible application
VERY LOW OUTPUT NOISE AND DISTORTION
They are measurable but not audible
UNITY GAIN FOR SIGNALS BELOW THRESHOLD
It will not affect your noise reduction system because
it does not expand below threshold
AND THERE ARE TWENTY MORE PLUG-IN UNITS
TO MATCH WITH IT IF YOU WANT TO BUILD A
MIXER OR TAPE RECORDER

MILL LANE, LONDON N.W.6
01

-794

8326
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3
5

pin Socket
pin Socket

...

234 Loudspeaker Socket

22p
20p
27p
SOp

17p

7p
25p
33p
33p

READY MADE LEADS

pin to 3 pin Din
...
...
70p
3 pin to open end
...
...
55p
5 pin to 5 pin Din
...
...
90p
5 pin to open end
...
...
70p
5 pin to 4 phono plugs
... IOOp
Speaker lead Din to spade 12ft. 40p
Extension lead Din plug to
socket 12ft....
...
... 70p
3

All

Telephone:

Feldon Audio Ltd London
126 Great Portland Street

North Hollywood, Californie 916051-1 213/764 -1516

leads approx. 6fc. in length

DIAMOND STYLI
8TA, 9TA; 9TAHC; GP91; ST4; ST9;
EV26, GCS. All at 80p each.
Double Diamond
... Eí25
Diamond suitable for Orbit NM22;
G800; M3D E2.25 each.

CARTRIDGES
Goldring G800

Orbit NM22

...

...

...

Shure 75/6
Sonotone 9TAHC (Dia)
Sonotone 8T4A (Dia)
Ronnette 105 (Dia) ...

E6.00
... E4.00
... L600
... E2.00
E1.50
.. E1-25

All prices include VAT and postage

J. J. Francis

RECORD CARE

Cecil Watts Dust Bug
... £1.20
Parastatic Disc Preener
45p
Antistatic Fluid
20p
Dust Bug Spares (Brush and
Roller)
...
I5p
.

CASSETTE TAPES
Audio -Magnetics C60
Qty.
3
6
10
20
Price
E1-00 E190 E3.20 L6.30
Cassette Caddy
...
Cassette Head Cleaner

... LI 20
...
3Sp

Zonal Ilford Tape
5" Standard 600ft.
Standard 900ft.
7" (Plain boxed) 1200ft.

25p
50p
60p
7" (Westminster Boxed) 1800ft. E1.25
7" Reel of Leader Tape (Blue or
green)
...
...
...
75p

sr

...

.

HEADPHONES
Sennheiser HD414
AKG K50
...
Beyer DT48S ...

...
...
...

...E10.60
... E6.50
...E35.00

MICROPHONES
AKG D109
...
AKG D202E1 ...
AKG DI90C ...
AKG D190E ...
AKG D224
Sennheiser M6211
Sennheiser MD4I3N
Sony ECM50

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

..

Audio RMS7F Radio Mike

...LI I 50
...E39-50

...LI7.00
...E18 20

...E50.00

...E4500
...L27.00

...E8500

L210.00

SPEAKERS
E.M.I. 350 Kit 8 ohms...
E.M.I. 450 Kit 8 ohms...

... E8-20
E4.50

(WOOD GREEN)

Ltd

MANWOOD HOUSE, MATCHING GREEN, HARLOW,
ESSEX CMI7 ORS
Telephone: Matching 476

From Sansei a touch ofgenius.

AU-9500

Twice.
8
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SELECTOR

.,. /.w STEREO

Having made a brilliantly versatile
amplifier, we felt we couldn't leave it there.
So we made a brilliant tuner to

match.

Our AU -9500 amplifier really can do

an amazing number of things.
It handles three pairs of speakers with
ease. Not to mention two turntables and
two tape decks. It guarantees less than
0.1% harmonic distortion over the entire
frequency band of 20 - 20.000 Hz, with
75 -I- 75 watt continuous output power
into 8 ohms both channels driven.
This outstanding result is obtained by

uÑE

SOWS

employing an all -stage direct -coupled OCL
pure complementary parallel push -pull

circuitry.

The TU -9500 is the other half of this
talented partnership. It delivers a
spectacular high input capacity of 130 dB
that guarantees clean, distortion -free
reception even in FM- congested urban
areas. Now a whole world of outstanding
FM reception can be yours.
Individually the AU -9500 and the
TU -9500 are brilliant. Together they
are even more. Hear them soon if you
appreciate genius.

Soncui
England : VERNITRON LTD., Thornhill Southampton S09 QF - Tel.: Southampton 44811
straat 53/55

2000

Antwerp Belgium

ELECTRIC CO., LTD.

14 -1, 2- chome,

Ll SANSUI ELECTRONICS CORPORATION
Izumi, Suginami -ku, Tokyo 168, Japan

55 -11

quern,

SANSUI AUDIO EUROPE S.A., Diacem Bldg, Vesting Boulevard, Woodside, N.Y. 11377, U.S.A. L SANSUI
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0002 %THD
100watt
per channel
power amplifier

For just over 3o years now RESLO have been
making microphones of all shapes and sizes.
We believe that entitles us to a little
trumpet -blowing about the quality and
performance you can expect from microphones
backed by that sort of experience.
There are some eleven different types of
basic wired microphones covering a whole
range of applications.
In addition RESLO make three superb
radio microphones designed to add an extra
dimension to your act by enabling movement
free of trailing leads.
RESLO also make matched receiver units
for the radio microphones and a wide range of
accessories, stands, leads and clips for the other
model types.
But after all's said and done, RESLO
microphones speak for themselves, so for a
start, why not send off the coupon below and
we'll mail a brochure showing you our full
range.

Spring Gardens,
London Road,
ROMFORD, RM7 9LJ.
Tel: Romford 61926
r

0.002% THD at all levels up to 10 watts and all audio
frequencies. Less than 0.02% THD at all frequencies and
all levels up to 50 watts, typically 0.004% at 1 kHz and
50 watts. Intermodulation distortion is less than 0.03 %.
The amplifer is unconditionally stable and does not
ring even into a 2pF capacitor.
The two channels are power limited at 120 watts rms
and a tracking short- circuit cut -off protects each of the
four power supplies. There is also a thermal cut -out.
Both channels will deliver continuously more than
100 watts into a 4 ohm load or 70 watts into an 8 ohm load
The frequency response is within 1dB from 10Hz to
20 kHz and the noise is more than 100dB below 70 watts
into an 8 ohm load.
The case size is 430mm x 300mm x 76mm.

Haim

moo
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The price of the NAP200
Amplifier is £140 + VAT.
SALISBURY. WILTS SP2 7NH .Tel: 3746

"sounds perfect"
AT LAST your search is over. If second
best just will not do, you should be using
our range of high reliability equipment
which includes power amplifiers, 100v. line
transformers, microphone transformers,
rack cabinets, and some superb electronic
lighting control units. Delivery

-

usually ex- stock.

Write now for the full details.

It all sounds too good
to be true

...

I'd like your full brochure on
the RESLO range I want to know about
RESLO radio microphones EI

Name
Address
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MUSTANG

COMMUNICATIONS
NELSON STREET SCARBOROUGH
YORKSHIRE
YOI2 7SZ
Telephone (0723) 63298

audix

SOUND SYSTEMS AND ELECTRONICS

TAIKor
insists on
quality from

stars and
equipment

Audix know -how and wide range of
standa -d equipment, including consoles,
modules, amplifiers and loudspeaker
systems combine to create a highly commended sound reinforcement system
for London's famous theatre -restaurant.
Why not contact Audix
before ordering your
new scund system.
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MXT -800 modules
PA200 power amps
cardioid speakers
16'sound columns

foldback monitors

audix

MANUFACTURERS OF
SOUND SYSTEMS AND
ELECTRONICS

AUDIX LIMITED STANSTED ESSEX CM24 8HS
TELEPHONE BISHOP'S STORTFORD 813132
(4 lines) (STD 0279)
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Budget priced
compact
cassettes

BIAS ELECTRONICS

PROFESSIONAL RECORDERS

for broadcasting and studio use
Our range includes console, transportable and rack
mounting machines
Mono -stereo á", 4 track ", 4 track á" slow speed radio
station loggers. All to IBA requirements.

from 28p

i

BIAS ELECTRONICS LTD.
Unit 8 Coombe Trading Estate,
Lane, London SW20 OBA

Low Noise
Guaranteed
Screwed
Not Welded
Library Case
Prices

1

POST & PACKAGE
1 -10 cassettes 10p
11 -100 cassettes 25p
Price per
VAT

C60
C90

31p

C120

42p
57p

01

112 -120

-947 3121

Coombe

NAGRA IV-s

NAGRA Ill's
ALWAYS
WANTED FOR
CASH

10

100

30p
40p
50p

283
383
483

cassette
included

7

These prices are liable to alteration without notice.

fpa
I

Fraser - Peacock Associates Ltd
94 High St. Wimbledon Village
London SW19 01.9471743/2233

1111 11

1111

Registered Office 94 High St. Wimbledon Village London SW19
PEASE SEND
60

C90

ME
1C120

CHEQUE /PO. FOR

NAME
111

I

--

/

Hz CR75TAL f59.75
PULSE GENERATOR
50

1111 1111 111

VAT

must for sound recordists

Detachable end mount for
" and
" thread. Anodised alloy
tubes for maximum strength and minimum whip. Black finish
for non -reflection. Velvetex non -slip grip. Length closed 5ft.,
extended 13ft. 4in. Weight 21b. 4oz. E65.00 -_ 10 °á VAT.
Sole

VAT No. 216 115112
Registration No. 779084 (England

18%

PANAMIC BOOM
A

J. J. FRANCIS

ADDRESS

NAGRA SN MODEL
AVAILABLE

distributors:

(WOOD GREEN) LTD
MANWOOD HOUSE, MATCHING GREEN,
HARLOW, ESSEX CMI7 ORS Telephone: Matching 476
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Taping a performance presents
enough problems without worrying
about being on the right track that's
why the Electrodyne Series 2000 was
developed with you in mind.
But don't let that simplified panel
layout fool you
console doesn't
have to look like a 747 instrument
panel to be functional and effective.
This control board was so arranged
that every operation can be reached
from one sitting position (No Co- Pilots
needed here!) Yet the functions are
engineered to fit a man sized hand.
For example, the exclusive
Electrodyne SML -20 channel assign

-

-A

switch module incorporates up to 24
assignment positions, 4 echo -send
selections, program and echo
quadraphonic pan pots and solo
button, yet this compact panel is only
11/2 " by 9 ". And talk about curves!
The Electrodyne 712 input module's
9 frequency graphic equalizer will
really put your sound in shape.
These and many other characteristics
put you in command while freeing you
to add the necessary creativity. After
all you're the man behind the board
and you want results not clutter.
That's why we've developed the
Series 2000!

-

-

-

Ctec..k
a

Division of Computer Equipment Co. Ltd.

Shaftesbury Street, High Wycombe, Bucks, England Phone: High Wycombe 37326. Telex: 837329
21
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In the
wrong hands
it's wasted.
This is the Triad `A' Series.
A supremely sophisticated, all
capable sound mixing console.
But, like any such equipment it
must be handled by someone who
knows what he's about.
An artist.
Someone with that almost
indefinable something that sorts
the men from the boys in sound

engineering.
People will say we're cutting
down our market saying things
like this.
We think not.
Because if you are one of the
best you deserve one of the best.
And this precisely is what we

have to offer.

TRIAD
guys can handle.

More than most

rident Audio Developments Limited, 4-10 North Road, London NZ 9HG. Telephone: 01 -609 0087. Telex 27782.

1HE

TPA100D IS 1HE MOST ADVANCED

200W

POWER AMPLIFIER MADE IN EUROPE
Most professional recording and broadcasting
studios in the U.K. use TPA series amplifiers.

a,'".

TraAwow

CLIENTS USING TPA SERIES AMPLIFIERS INCLUD
Radio & T.V. ATV Network Ltd Thames T.V. Ltd I.T.N. Ltd RCA Ltd
De Lane Lea Processes Ltd
Electricity Research Council Ministry of Technology
Cavendish Laboratory British Scientific Instrument Research Centre.

HH ELECTRONIC MILTON CAMBRIDGE

TEL 0223 65945

As the industry has grown, so

the demand for larger and
larger tape systems. Unfortunately
as the number of tracks increases,
the signal to noise, cross -talk, etc.,
gets worse. And if that's not bad
enough, the price of a 24 track
machine is almost double that of
a 16 track.
A few years ago people started
to consider the benefits of synchronizing multi -track machines.
The result? The birth of a new
generation of tape synchronizing
equipment. The advantages are obhas

vious: unlimited track expansion
with great audio specs! The cost?
About half the price of a 16 track.
Our basic system features
SMPTE Generator, Reader, and

Synchronizer. Operating in conjunction with the TCS Reader, the

TCS Synchronizer provides the req-

uisite speed up or down error signals to capstans that can be either
AC Synchronous or DC Servo controlled. The TCS Generator is NTSC

or PAL data rate selectable. A provision for optional data display and
lever -wheel code preset allows
SMPTE hours, minutes, seconds
and frames to be read and /or preselected. Optional accessories offered include a Motor Drive Amplifier and "Search and Find"
match -up system.
The Synchronization Generation has arrived
and it's about
time!

-

*TCS -Time Code Synchronizing
System

QUAD/EIGHT ELECTRONICS
24
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Everything for the professional under one root
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R.E.W. AD62
Mk II MIXER (Made by Alice)
Improved version of the very popular Alice Mixer.

TEAC A3340

Features 6

input channels into 2 output channels with input sensitivity,
mic line switching, treble, mid range, bass, pan pot and echo
send on each input channel. The AD62 includes 2 high quality
limiters. This mixer is equally suitable for studio use or P.A.
applications.

R.E.W. price

£269

+

R.E.W. price

VT

(Professional Model)

R.E.W. are main suppliers to professional users of this new
4 channel tape recorder. Main features include full sel -sync on
all 4 channels, 15 and 72 i.p.s., solenoid mechanics and 102"
reels. Other recorders available with similar facilities would
cost over £1000.

p
£401 0 +

VAT

AMCRON

REVOX

(CROWN)

R.E.W. are the central and South
London suppliers
of

HIGH SPEED MODEL HS77

-

AMCRON amplifiers.
New DC300A 500 +
500 Watts RMS DISO

; ft

40

140

+

RMS

15

Price

+

60

ON APPLITHE
CATION
SAME THAT IS

_

atarR.

Watts

PROFESSIONAL
PRICES

NM

140

D60 60

Watts RMS NETT

a>b

OBTAINABLE

FROM MACINNES

LABORATORIES.

a*

and 72 i.p.s.

£27 I + VAT

Delivery ex stock

-

TEAC A3 300-II

I5 & 72 I.P.S.

Two channel version of the ubiquitous four
channel A3340. 3 motor solenoid operated.
Very rugged construction.
Recommended Price £292 + VAT
Nett professional price on application.

WE ARE OFFICIAL LONDON DISTRIBUTORS

FOR THE KEITH MONK MIC. STANDS

AUDIO
EM
VISUAL
rPROFESSIONAL SHOWROOMS:
146

Charing Cross Road, London WC2. Telephone:

01 -836

3365

INDUSTRIAL, VIDEO and MAIL ORDER:
R.E.W. House, 10 -12 High Street, Colliers
Wood, London S.W.19 28E. Telephone: 01- 5409684/5/6

25
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CALREC WORLD WIDE

CALREC

RANGE OF

NOW STOCKED

BY THE

BRITISH

AUSTRALIA
Chapel Street,

1171

St. Kilda,
Victoria 3182.

Tel.

Bridgeport Road,

Richmond,
B.C.
Canada.

3238

91

MICROPHONES

CANADA AND U.S.A.
Tritone Audio Ltd.,

Crest Record Co.,
122

MADE CONDENSER

FOLLOWING NATIONAL DISTRIBUTORS

Tel. 604 -273 7651
Telex 04- 508831

EUROPE
ARC S.P.R.L.
Rue Th. Decuyper 134.
1200 Bruxelles.

INDIA

Tel.

Cinerama Private Ltd.,

71

-32 17.

Metro House,

PORTUGAL
Tecla Sociedade Commercial de Discos Ltd,
Rua Sousa Martins 5,

I

°,

LISBOA
Tel. 56.04.05, 56.28.50.
Telegrams TECLARECORDS

Post Box no. 1232,
Mahatma Gandhi Road,
Bombay No. I.

Tel. 293893 and 293894
Telex 011-4198
Telegrams. "Supersound ".

PAKISTAN

SOUTH AFRICA

Electronix,

Tru -Fi Electronics S.A. (Pty) Ltd.,

21

Plot FT 2/24,

P.O. Box 31801,

Freretown,

Braamfontein,
Transvaal.

Karachi -4.

Tel. 838 -4930

Kurrie Road,

CALREC AUDIO LIMITED

HEBDEN BRIDGE - YORKSHIRE - ENGLAND
TEL. 0422 84 2159

26
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CHADACRE -INTERNATIONAL

Chadacre Electronics Limited has now world wide distribution of its mixing consoles and associated
p roducts.

AGENTS
ENGLAND

Chadacre Electronics Ltd.,
Stratford Broadway, LONDON

63

Telephone

01 -534

1207.

E15 4BQ.

Contact GERALD CHEVIN

U.S.A. and CANADA Chadacre Electronics, Inc.,
4 Lancaster Terrace, Worcester, MASS., U.S.A. 01608.
Contact MIKE QUINN
Tel. (617)7530069.

SCANDINAVIA

Nordstrand Electronics,

Tegnerunden, S.113 59 STOCKHOLM, SWEDEN.
Contact CARL NORDSTRAND
Telephone 316385.
14 -3

FRANCE

Rich Acoustics,
Barthou,
Telephone 52328.

25 Rue L

SWITZERLAND

PAU, FRANCE.
Contact CHARLES RICH

64 -140

Emitape, Tape Delivery Zemp,
Alberich -Zwyssig Strasse 49, CH -5430 Wettingen, SWITZERLAND.
Contact ALFRED ZEMP
Telephone 269775.

The wide range of products include mixing consoles 10 in 2 out up to 24 in 16 out consoles. Voltage controlled variable frequency boost/dip equalisers, voltage controlled panning and phasing, compressors,
limiters, P.P.M. units, custom built equipment, mini mixers, power amplifiers and a noise reduction system.
Delivery times on most units within

3

to

4

weeks.
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We've got tapes
you've never even heard of.
You're in the business. So you
know about tapes.
You probably know a bit about
BASF too. But you'd probably be
surprised just how wide a range of
specialist tapes we make for
professional use.
We do everything from LP36
for continuous loop cartridges to
LR56 for extra dynamic range.
Ferric Oxide tapes. Chromium
Dioxide tapes. Tapes with the
lowest drop -out. Tapes with the
highest dynamic range.
We also make video tape in
various widths for various
machines. (The manufacturers
aren't thoughtful enough to make
them uniform).
We make 4" for Akai, 2" for
Shibaden and Sony and 1" for
I.V.C. and Phillips.
So don't settle for less than
BASF tape - it's the tape that's
made to do your job properly.
For brochure and full technical
information on BASF tapes write
to:

BASF United Kingdom Limited,
Knightsbridge House,
197 Knightsbridge,
London SW7 1SA
Telephone: 01 -584 5080
28
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T E AC.
The sound of

perfection

R.R.P. excl. VAT £492
Semi -pro version: £445

Made 4
each other
£562 -1-VAT including Compressors

Immediate Delivery
Finance Available

O

TA

/774

Sole U.K. Distribution by:

Industrial Tape Applications
105 High Street, Eton, Windsor, Berks.Tel:(95) 52663 Telex 21879

One -offmanship
succeeds again
at a Night club
in Essex
SNS will entertain
and solve all the
problems you
may have

A professional recording

makes all the difference
We offer a complete service in putting
together a spoken word programme.
Whether it be with music, sound effects
or slide synchronisation,
we have the knowhow and the facilities
to give you an efficient package
including
sound recording,
editing and dubbing, multiple cassette copying
multiple reel to reel copying
write or phone
Fraser -Peacock Associates Ltd
94 High St. WimbledonVillage

For more information

fpa

London SW19 94717432233

MINIFLUX
1

Monitoring and line testing panel
6 Channel Stage Mixer with
selected Reverb

Microphone and input group
balancing panel
40 watt Paging Mixer Amplifier

Automatic

8

track cartridge player

Loudspeaker output Group Selector
2

x 100

watt Stage Power Amplifiers

artSetting New Standards

The MEG series of magnetic recording modules provide an
economic means of modernising and modifying existing tape
transports to multi -channel systems.
The modules are adaptable for deployment in up to 24 channels
using a single Master Oscillator with separate bias and erase
power amplifiers. Modules used for single channel operation do
not become redundant when expanded to multi -channel

applications.
Write or telephone for comprehensive technical data sheets.

MINIFLUX
8

electronics limited

HALE LANE, LONDON NW7 3NX ENGLAND.
Telephone

30
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01

959 5166,'2991

One -offmanship

RECENT

ADDITIONS TO
SERIES 7
POWER

The sound art of
giving the customer
and installer
precisely what
they need

AMPLIFIERS
AUDIO POWER AMPLIFIER
SYSTEMS might be bought off the shelf
without systems advice, but it's unlikely.
The particular needs of particular people
usually demand a rack system unlike any
other rack system. SNS are very good at
one -off systems.
SNS

fairly claim to have the most
comprehensive systems planning capability
in the complex world of sound. That
capability is backed by wide ranging
engineering facilities which can be tailored
to individual needs and by supreme electronic packaging. You need plenty of
experience and expertise to produce one SNS can

Since the company started the manufacture of the Series 7 Amplifiers, these have
proved immensely successful with large
Contracting and Rental Companies, and
have proved so reliable in use that we now
offer a 3 year warranty on these units.
Another off -shoot of the success rate of these
Amplifiers is that they are now available in many
variants as listed below:-

743

DESCRIPTION
Basic 50 Watt Amplifier.

7431

743

TYPE No.

7432
7433

systems. SNS have built up a first class
systems engineering and design team,
whose experience and ability are placed
at your disposal.

off

Give us your problem!
a tick in appropriate box for the
facilities you require, and send to SNS
Electronics Group, 851 Ringwood Road,
Northbourne, Bournemouth, BH1 8LN,
Tel: Northbourne (020216) 5331/4. We'll
send you some interesting details by return.
I am interested in:
Specially designed Power Rack &

Place

with Peak -Reading Output
Meter.
743 with Covered Controls and no
Supply Switch.
743 Studio Monitor version with
Extended Frequency Range but no

744
7441

volt Output.
Basic 100 watt Amplifier.
with Peak- Reading
744

7442

Meter.
744 with Covered Controls and no

100

Output

Console Systems

O Public Address Mixers /Amplifiers
O Crystal controlled Tuners
O Tuner Amplifier Systems
Radio Microphone Systems
Distinctive range of specialist Loudspeakers
My specialised requirements

7443

Supply Switch.
744 Studio Monitor version with
Extended Frequency Range but no
100 volt Output.

O

7444

744

with 70 volt in place of 100 volt
Output.
7441 with 70 volt in place of 100 volt
Output.

Name

7445

are

Address

ss2

Setting New Standards

rampian
SOUND EQUIPMENT
JACW IX/186

GRAMPIAN REPRODUCERS LTD
HANWORTH TRADING ESTATE,
FELTHAM, MIDDLESEX.

Telephone: 01-894 9141.

ii

31

Capital Radio appointments
DAY, formerly general manager of
Scorpio Sound, has joined Capital Radio as
music director. Mr Day joined the BBC from
school initially as a filing clerk in the gramophone library, rising to the position of studio
manager at 21. He later became a producer
with Radio One.
Greg Grainger, a 26 year old Australian
radio news reporter, was recently appointed
duty editor at Capital Radio and is now
working directly with news editor Ron Onions.
Mr Grainger recently received an Australian
award for the best news report of the year
after his television coverage of the Sydney
bomb explosions.
AIDAN

Triad win Japanese order
AGAINST THE mainstream of audio products,

Triad Audio Developments recently supplied
an A Series mixing console to the Crown
Record Company in Toyko. The desk is a
standard 24/16 system with additional quadraphonic facilities and was shipped from Triad's
North London factory within 10 weeks of
receiving the order. A further A console has
already been ordered by Nippon Phonogram
(Philips) of Tokyo for installation early in
1974.

Record pressing plant
A NEW FACTORY specialising in the manufacture of 30 cm discs has been established at
High Wycombe. Managing Director is John
Wooler, for many years with EMI. The
premises are fitted with entirely new equipment

and the company plan initially to specialise in
small runs of up to 1,000. Trade orders only
are being entertained. Further data: Sound
Manufacturing (Hayes) Ltd, Temple Yard,
I la
Temple End, High Wycombe, HP13
5DM, Buckinghamshire.

Chadacre appoint overseas agents
CHADACRE ELECTRONICS Ltd, manufacturers of
mixers and audio effects units, have appointed
agents in France, Scandinavia, Switzerland
and North America.
These are: Charles
Rich (Rich Acoustics, 25 Rue Louis Barthou,
6400 Paux, France), Carl Nordstrand (Centroson Internationale, 14-3 Tegnerlunden,
S-113 59 Stockholm, Sweden), Alfred Zemp
(Emitage Delivery Zemp, Alberich- Zwyssigstrasse-49, CH-4530, Wettingen, Switzerland),
and Michael Quinn (Chadacre Electronics
Inc, 4 Lancaster Terrace, Worcester, Mass
01608, USA). Chadacre themselves recently
moved and are now at 63 Stratford Broadway,
London EIS 4BQ.

North Sea communications
CONTRACTS TOTALLING

contracts were acquired during July and
August and cover periods between two and
five years. EAE now supply communication
services to 54 locations in the North Sea.

Transit.

AUGER, formerly general manager of
Granada Recordings' mobile recording unit,
has taken over operation of the venture.
The new company will be known as Bob Auger
Associates and for the present continues to
operate from the Granada premises at 1 -3
Brixton Road, London, SW9. (Phone: 735

6675).

UK agency for DBX
Equipment have been appointed
North West European agents for the DBX
ranee of noise reduction equipment, vc
amplifier modules and test gear. Scenic Sounds
are represented by David Hawkins and operate
from 28 Bryanston Street, London W1H 7AB.
Phone: 935 0141.
SCENIC SOUNDS

Scopex oscilloscopes
OSCILLOSCOPES in Our August
inadvertently omitted the fact
that both Scopex instruments (the 4D10 and
the 4D25) are portable dual-trace models.
The former, with a bandwidth of 10 MHz
(-3 dB) offers a measuring accuracy of 5 per
cent and has a 16 -step calibrated sweep speed
range of 1 ps /cm to 100ms /cm. It features
a trace -locate facility and has internal /external triggering. Display area is 600 x 800 mm.
The 4D2.5 is a 25 MHz bandwidth dual trace oscilloscope with 3 per cent measuring
accuracy and sweep speeds are 200 ns /cm
to 200 ms /cm in 19 calibrated ranges. Full
int /ext triggering and trace locate features are
included.
SURVEYING

issue,

we

Pyral prices
price of aluminium is expected
to rise shortly, Pyral (UK) Ltd do not anticipate
any increase in the prices of their lacquer
discs. This statement from a Pyral spokesman
was issued in reply to a rumour that their
prices had risen or were about to rise. Reliable
sources confirm that the rumour is baseless.
ALTHOUGH THE

Britain's smallest outside broadcast unit, built by
Dell Coachbuilders in conjunction with Ampex, for
Independent Television News. A Range Rover
houses two colour cameras and a vtr, crew and
additional equipment travelling by separate Ford

1860,000 for the supply

of radio and communications services to
North Sea drilling rigs, production platforms
and construction barges, have been won by
the EAE subsidiary of Bonochord Ltd. The

Bob Auger Associates
BOB

SWAHBO go public
A

SERIES

OF

publicity events to celebrate

Hospital Radio Week were organised between
September 23 and 29 by the South West
Association
of Hospital
Broadcasting
Organisations. The association now have
branches in 21 towns. Details are available
from Steve Coote, 35 Chesterfield Road,
Portsmouth P03 6LY, Hampshire.

Audio test unit
TO extend the facilities of their
ATSI audio test set, the ATU1 auxiliary test
unit is the subject of a new folder available
from Ferrograph.
In addition to detailed
specifications, the four page publication
includes system diagrams and performance
graphs. Manufacturers: The Ferrograph Co
Ltd, 442 Bath Road, Cippenham, Slough,
Buckinghamshire SL1 6BB.
DESIGNED

Compact reverberation unit
of 55 ms delay time, a signalto -noise ratio of 60 dB, greater than 55 dB
external noise immunity, and less than 0.25
FOUR MULTIPLES
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per cent distortion at up to 18 dBm output
are claimed for the RV-10 reverberation unit.
Manufactured by Quad -Eight (USA) and
marketed by Feldon Audio, the generator
accepts -20 to +4 dBm input, continuously
variable, transformer isolated and floating.
A three -position switch selects 100, 250 or
500 Hz bass filtration at 18 dB /octave, overall
effective bandwidth being 100 Hz to 7 kHz.
Agents: Feldon Audio Ltd, 126 Great Portland
Street, London WIN 5PH.

A.
1012, probe signal being 10 mV at
The 1.5 kHz audio indication may be adjusted
in volume to overcome differing ambient
noise levels. Measuring 190 x 120 x 60 mm,
the aluminium -cased unit operates direct from
European or American standard mains.
Manufacturers: Highams Electronic Communications Ltd, 58 -60 Redchurch Street,
London E2.
1

Audio equaliser
PEAKING at 15 frequencies in
three ranges is offered by the 714 equaliser,
A
newly introduced by Dover Systems.
five-position switch in each range (low, mid
and high) selects the centre frequency while
independent slide controls select up to 12 dB
cut to lift. Operating frequencies are 50,
100, 250, 350 and 500 Hz (low), 700 Hz,
1.1, 1.7, 2.5 and 3.5 kHz (mid), and 2.5, 5, 7,
10 and 12 kHz (high), and over-ride switch
being provided to flatten the system without
involving other changes in control setting.
The 714 is available self powered or to function
from +15V at 35 mA, maximum output level
Panel dimensions are
being +24 dBm.
Manufacturers:
178 x 42 seating 134 mm.
Dover Systems, 6232 Santa Monica Blvd.,
Hollywood, California.
RECIPROCAL

lc ppm
circuit peak programme meter
employing a new approach to level measurement has been developed by Key Electronics.
The unit incorporates an Ernest Turner 643
UK
movement and is designated PPM2.
price is £40 in quantities of one to nine.
Manufacturers: Key Electronics, PO Box 7,
Bournemouth BH7 7BS, Hampshire.
AN INTEGRATED

Light chopper
A VIBRATING VANE chopper capable of modulating light or ion beams is now available
from Brookdeal Electronics. Standard chopping frequency is 9.3 or 110 Hz (chosen to
avoid harmonics of 50 and 60 Hz) with a
corresponding 27V rms from 470 ohm reference sinewave for external synchronisation.
A front panel control allows minor adjustment
(typically ±2 per cent) of chopping amplitude,
maximum usable aperture being 10mme.
The chopper operates at up to 150 °C and
acoustic, magnetic and electrical emission are
Manufacturers:
described as negligible.
Brookdeal Electronics Ltd, Market Street,
Bracknell RG12 1JU.

Programme equaliser
NEW FROM Auditronics, the PEQ -82 audio
equaliser provides ±12 dB adjustment at
each of four frequencies simultaneously on
each of two channels. A two-position switch
above each level control selects the desired
operating frequency: 80 or 150 Hz, 300 or
600 Hz, 1.6 or 4 kHz, and 7.5 or 12 kHz.
Low and high frequency filters are also provided on each channel, with -3 dB points at
80 Hz and 10 kHz. The equaliser is warranted
for one year and costs $325 (£130 nominal).
Manufacturers: Auditronics Inc, 180 -B So
Cooper, Memphis, Tennessee 38104 USA.

Continuity tester

the Highams HTM provides
audible or visual indication of electronic
circuit continuity down to resistance as low
Sensitivity is variable from 0 to
as 0.152.
PRICE

£22,

-ZIOO N QO DI DO
preliminary information
\\C\\
JH-110

Mono Tape Recorder
£1775

JH-120

Stereo Tape Recorder

JH-140-4

£1975
Track Tape Recorder
£2675

-

Incorporating theJH-100 Transport
exhibited at the A. P.R.S. combining
state of the art electronically
controlled tape handling and the
following unique features :

-

D.C. Capstan servo drive, super

accurate crystal controlled fixed tape

speeds-1 5.30.I PS (7.5

I

PS

available).
Stable variable speed operation from
front panel for special effects and
speed corrections.
Wide range external speed
programming for inter -machine
sync, audio /video or audio /audio
remote speed control, special

effects.

"Piano proof" Flutter
Typically: .04%15 PS din weighted,
.06% 15 PS din unweighted.
I

I

All mode reel tension control
system, constant tape tension, high
speed accuracy anywhere in reel,
consistant tape packing.
Full manual velocity programming
for cueing, editing special effects.

Totally "relay -less" design with full
TTL deck logic.
Real Time readout.

Optional extras.
New Mark // auto locator, full bidirectional operation, keyboard
entry, readout and operation in real
time, no over -shoot, controlled
approach speed.

JH-100 Remote Control with

Motion Control and Lifter Defeat.

Feldon Audio Limited
126 Great Portland Street
Telephone 01 -580 4314

London WIN 5PH
Telex 28668
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BOOK REVIEWS
AUDIO CONTROL HANDBOOK FOR RADIO
AND TELEVISION BROADCASTING by Robert
Oringel. Fourth edition (October 1972) published
by Hastings House, New York. 192 pages, hardback.
Price £3.50. UK distributors: Focal Press Ltd, 31
Fitzroy Square, London W1.
S.

IT IS A damning way to start but

I cannot
work up a great deal of enthusiasm for this
book. Its appeal seems likely to be restricted
to American readers in view of the extensive
US terminology and jargon employed, together
with illustrations using mainly US equipment
and techniques which seem a little unfamiliar
in Britain. A book that devotes 26 photographs
to hand signs to be used between studio and
control room and solemnly explains the
meaning of `thumbs up' does not appeal
instantly to the intelligent reader and I have
seen the raised clenched fist indicate something
other than `I5 seconds to go'. Possibly this
book will have some appeal to the budding
mid -Atlantic disc jockey wishing to familiarise
himself with US practice.
To be fair, the book is well illustrated, well
laid out, and possibly a useful study of studio
practice in the USA. The author, on the staff
of the US Information Agency's `Voice of
America', has had over 20 years experience of
working and lecturing to courses with the
VOA and this is reflected in the technique of
putting questions at the end of each chapter to
help readers check that they have fully absorbed
all that has gone before. The book concludes
with a glossary of broadcasting terminology
that is not all familiar to this British reader.
I am not in a position to review this book
for STUDIO SOUND'S US readership, who might
find it to their liking and advantage. But I
must express my doubts from the British
reader's point of view and suggest that anyone
interested samples the contents before purchase.
The Chapter on FCC (Federal Communications Commission) regulations might be of as
much value as anything else to the international
broadcaster who wishes to keep within the law.

J.H.F.
AN INDIVIDUAL NOTE by Daphne Oram. First
edition (1972). 145 pages, softback. Price 99p.
Publishers: Gaillard Ltd, London W1.

a devotee of Mary Baker Eddie and
enjoy the wallowing in the words with which
`Christian Science' indulges itself, you will
probably also enjoy reading Daphne Oram's
book very much. If on the other hand you are
the kind of person who likes your science
scientific and your Christianity related to
Christ, you may have a little difficulty in
staying the course. Which is a pity, because
Miss Oram has some interesting things to say
if she doesn't lose the reader first in her
philosophical and metaphysical wonderings.
Her descriptions and explanations are sometimes also a little imprecise, which seems to be
more the fault of the language than of her
34
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IF YOU ARE

knowledge.
Her style is quite definitely
`individual' and much of the language invented
for the purpose; frankly, I had to wade
through this book.
Daphne Oram joined the BBC during the
1939 to '45 war, balancing music broadcasts,
and in 1948 began experimenting with electronic
music. She later helped set up, and directed,
the BBC Radiophonies Workshop. Since 1959
she has been working at her studio in Kent on
her own forms of electronic music production
which she has named ` Oramics'. Works by
Daphne Oram and by other composers using
her techniques have been presented in concerts,
festivals and the theatre on film, television,
and radio. She has received two Gulbenkian
Foundation grants for her work.
The author positively delights in words:
dissecting them, inverting them, inventing
them. She draws fanciful comparisons between
charge in a capacitor and a composer's
inspiration, carrying you away with her jargon:
elec for the spark of composition and cele (the
inverse) for its recreation, along with free use
of symbols and symbolism. You find yourself
flitting from tape to Francis Bacon and thence
to howlround, from time to Robert McNamara
on the human brain, to St. Augustine and
Montaigne (the latter a favourite for quotes).
Music, self-psychoanalysis and the use of
computers whizz by.
Frankly, I felt this book would have been
more informative, albeit less amusing (which
Daphne Oram says she sets out to be), if she
had stayed down to earth and told us more
about the synthesis of music, about the
development and practice of Oramics and
other strains of synthesised, electronic and
concrete music. Parts of chapters nine and ten,
chapters 11, 12 and most of 13, would have
made an excellent introduction to the subject
as a magazine article and could have well
been expanded. There are useful appendices
on suggested listening and on Miss Oram's
own works. But she does her work an injustice
to cloak it in semi-mystic language.
An
example near the end, which really stuck with
me, will give the flavour and the key to whether
you would read the whole book or just the
main chapters.
I find it very exciting to think that our own
personal wave-patterns may, according to their
richness, energise many "vessels" when we
"die ". How fascinating to feel that part of
oneself-perhaps just one of one's overtonesmight, "in a twinkling of an eye," energise by
sympathetic resonance an atom or molecule .. .
of an arbutus tree
of an amethyst
of a
sea anemone, of Mount Annapurna, of an
antelope, of an Armenian
and
of the
galaxy of Andromeda. What experience it
would give "one"
`Could individuality be viewed as the equal
and opposite force which balances entropy?
Just as a node balances an antinode? Could

...

...

...

!

...

the world be a never ending pulsation of energy
forming into individuality, then being disseminated by entropy, only to reform into new
individuality
basic pulsation, the very
fundamental of all fundamental sinewaves?
`Do we need to wait for the death spark to
feel this basic pulse?
Is one not creating
resonance all the time -an at one -ness which,
alas, we seldom allow to penetrate our
consciousness.'
I am still left wondering what Oramics is
really all about.
J.H.F.

-a

THE NEW WORLD OF ELECTRONIC MUSIC
by Walter Sear. First edition (1972) published by
Alfred Publishers, New York. 131 pages, softback.
Price: $4.95. UK distributors: Music Sales Ltd, 78
Newman Street, London W1.

the cover, which is uninspiringly
illustrated with a photograph of a double ender jack lead, this is a `practical book that
gives the basic principles of sound, acoustics,
electricity, magnetism recording techniques .
necessary to understand the concepts and
functions of the synthesisers and includes data
on all commercially available synthesisers'.
The author sets out to explain the basic
ideas and vocabulary of electronic music
synthesisers. He assumes that many readers
will have little or no knowledge of electronics,
acoustics or the physics of musical instruments.
He proceeds to put this right at great speed
and, while there are simplifications and
generalisations (magnetism and the microphone
take up a mere third of a page), it is better than
many so- called introductions to sound reproduction in the way it puts over a minimum of
necessary information while keeping the subject
interesting.
This introduction occupies some 60 pages,
followed by a further 57 outlining simply the
various aspects and functions of a synthesiser
and the interconnection of synthesiser components. The remainder briefly describes the
six families of synthesiser, giving the manufacturer's or distributor's addresses, and concludes
with a summary and adequate index.
Walter Sear is himself a musician and an
academic. He has been involved in the development of various synthesisers and his firm Sear
Sound operate an extensive recording and
electronic music studio in New York, as well
as selling synthesisers. Mr Sear is obviously
well placed to explain the basics and the
philosophy of electronic music synthesising
and in this, to my mind, he has succeeded.
Despite being written in the USA, the
language is entirely comprehensible to the
English reader -something which alas too few
American semitechnical books seem to achieve.
My only reservation in recommending this
work as a basic introduction to sound recording
and reproduction and to electronic music
synthesis is its price which, even in this day and
age, seems a little high for a paperback. J.H.F.
ACCORDING TO

Would experts like
John Borwick
choose Philips loudsDeakers
in a competitive test?
of an amplifier. We aim therefore to
produce loudspeakers with a flat frequency response as measured via a
real time analyser in ordinary living

The short answer is yes. Which, if
you're a Hi -Fi enthusiast, will probably surprise you almost as much
as it did the Audio Editor of `The
Gramophone', John Borwick
You see, though we've been
!

making very good loudspeakers for
years, mainly for professional use,
we just haven't got around to telling
you about them.
It's time the record was put
straight.
You can read Mr. Borwick's
report on the comparative loudspeaker test in the June '72 issue of
`The Gramophone' (pages 136 -137).
On a visit to Philips at Eindhoven,
he was asked to listen to several
groups of loudspeakers hidden behind

an acoustically transparent screen.
In each group was a prototype of the
latest Philips speakers and two or
three competitors' models in the
same price range.

room conditions.
John Borwick's own feeling is that,
slightly falling response, when
measured in the Philips manner, may
be best.',
Other Tests. John Borwick concluded : 'Philips also carry out anechoic room measurements of response, polar diagrams and distortion,
using a wave analyser, multipliers
and B & K pen recorders to plot and
and 3rd harmonic signal levels against
the fundamental. This is surely the
most sophisticated distortion check
for speakers that I have ever seen in a

"a

It was agreed to use both
classical and pop music in the evaluation and, without any collusion
between us, we were astonished to
find that I had given high marks on
my score sheet to each of the Philips
speakers in the various comparison
groups.
These speakers scored over most
of their competitors, in terms of
brightness and presence, only occasionally sounding a little rough on
particular records, which were perhaps worn."'"
Now Mr. Borwick knows what
he's talking about and what he's
listening to. So we must be doing
something right.
The speakers he heard were only
prototypes - the final products are
even better.

Our loudspeaker philosophy no `colour'. We believe that any

`colouring' of the loudspeaker sound
can safely be left to the tone controls
PHILIPS

manufacturer's premises.,,

Why don't you listen to Philips
loudspeakers. Like John Borwick,
you may be pleasantly surprised.
For a free 44-page book on Philips
Audio, write now to Philips Electrical
Limited, Dept. SP, Century House,
Shaftesbury Avenue, London WC2H
8AS.

PHILIPS
Simply years ahead.
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PATENTS

THE FOLLOWING list of Complete Specifications Accepted is quoted from the weekly
Official Journal (Patents). Copies of specifications may be purchased from The Patent Office,
Orpington, Kent BR5 3RD.

August

1

1329458 Licentia Patent -Ver-Waltungs -GmbH.

Broadcast receivers.
1329591 Mitsubishi Electric Corporation.
Apparatus for reproducing video information.
1329679 Motorola Inc.
Mounting arrangement for magnetic tape head.
1329698 Metson, G. H.
Microphones.
1329726 Philips Electronics & Associated
Industries Ltd.
Optical scanning arrangement.
1329787 Sony Corporation.
Apparatus for magnetically recording and /or
reproducing a video signal on a magnetic tape.
1329817 Nippon Gakki Seizo KK.
Soundboards for use in a piano or like stringed
instruments.
1329927 Western Electric Co Inc.
Digital video receivers.
1329928 Philips Electronic & Associated
Industries Ltd.
Apparatus for recording and /or playing back
magnetic recordings.
1330016 Satt Elektronik AB.
Procedure for automatic impedance matching
and device for implementation of the procedure
1330024 Sony Corporation.
Magnetic recording and / or reproducing
apparatus.
1330026 International Business Machines
Corporation.
Semiconductor switch
1330260 Siemens AG.
Electrical control of a beam of coherent light.

August

Olympus Optical Co. Ltd.
Apparatus for automatically operating a
selected one of a plurality of tape cassettes.
1331302 Intermedcraft Corporation.
Magnetic tape apparatus.
1331369 Coulter Electronics Ltd.
Malfunction detection circuit blocking transmission of signals when the difference exceeds
a predetermined value.
1331409 Parry, D. W.
Method foi the display of images.
1331424 EMI Ltd.
Apparatus for producing an image of an object.
1331437 Commissariat A L'Energie Atomique
and Compagnie Internationale Pour L'Informatique.
Integrated magnetic head and method of
manufacture of said head.
1331480 RCA Corporation.
Photograph pickup.
1331574 Licentia Patent -Ver- Waltungs -GmbH.
Process for recording a PAL colour television
signal.
1331593 Hitachi Ltd.
Noise suppression circuit.
1331594 Hadock, G. F. C.
Device for raising and lowering gramophone
pickup arms.
1331755 RCA Corporation.
Liquid crystal colour display.
1331763 Eastman Kodak Co.
Ultrasonic transducer.
1331768 Philips Electronic & Associated
Industries Ltd.
Automatic level control device for use in telecommunication systems.
1331841 Mitsubishi Denki KK.
Electroacoustic transducer.

August

8

Wurlitzer Co.
Electronic keyboard musical instruments.
1330835 Airmed Ltd.
Microphones.
1330864 American
Express
Investment
Management Co.
Scanned holography systems using temporal
modulation.
1330880 Fuji Photo Film Co Ltd.
Method of duplicating magnetic tape.
1330923 Burroughs Corporation.
Magnetic tape recording systems.
1330926 Sony Corporation.
Fm stereophonic receiver.
1330928 Agfa- Gevaert AG.
Magnetic tape cassette.
1330968 Gendin, G. S.
Earphones.
1331031 Siemens AG.
Circuit arrangements for synchronising a
plurality of variable frequency oscillators.
36
STUDIO SOUND, NOVEMBER 1973
1330507

22

Ulrich, B.
Arrangements for storing and transporting rolls
of film and sound recording materials.
1332279 Philips Electronic & Associated
Industries Ltd.
Circuit arrangement for compensating drop -out
in the reproduction of signals recorded on a
record carrier.
1332336 Dayton Wright Associates Ltd.
Audio system including electrostatic loudspeaker.
1332352 RCA Corporation.
System for recording and playing back colour
encoded holograms.
1332592 Sony Corporation.
Colour television camera.
1332681 Canon KK.
Magnetic recording and reproducing apparatus.
1332729 Philips Electronic & Associated
Industries Ltd.
Electro- magnetic recording.
1332742 Gould, T.
Device for testing the pitch of a musical or
tone -producing instrument.
1332092

August

15

1331298

1332845 RCA Corporation.

Apparatus for handling endless tape.

August

29

Publication delayed by August Bank Holiday.

Synthesising vocal sounds
IBM in BP 1,304,929 give a helpful rundown
on past progress in the art of synthesising vocal
sounds. Originally the easy way out was taken
and a vocabulary prerecorded on a magnetic
drum. This vocabulary was spoken by professional actors and the computer extracted the
necessary words at the necessary times. But
the vocabulary was limited to around 200
words and increasing it presented problems,
especially if the original actor had emigrated.
True synthesis in the early days involved
simple juggling with phonemes. The original
idea was simply to juxtapose the frequency
spectra representative of the phonemes but this
presented all kinds of problems such as with
silent letters and because phonemes must run
smoothly one into another.
US patent 3,158,685 describes techniques for
transition by distinguishing between steady
phoneme states and transistory interphoneme
states. But in terms of what it all sounds like,
this is not altogether satisfactory. Next came
a proposal that transitions be calculated by
assigning a 'weight' to each phoneme with
transition made in steps between the steady
state of one phoneme and the steady state of
the next. The problem here is that the calculations necessary involve nine parameters to
define each steady phoneme state.
In the new IBM patent, a first code sequence
representing a sound sequence to be synthesised
is converted into a sequence of phonemes.
Codes of spectral functions (defined as the
coded representation of the energy level in
different frequency bands) are determined
according to stored rules and codes of spectrum
functions corresponding to interphoneme
transitions are likewise determined. The codes
of spectrum functions are assembled in order
and fed to a synthesiser in accordance with
stored rules which govern time duration.
The patent describes how a total of 125
spectrum function codes are stored, each
represented as a 15 digit number and each digit
being any number from 0 to 7, so as to specify
the energy density of the sound spectrum in 15
bands over a range of 0 to 35 dB by 5 dB steps.
Each phoneme is allocated a duration in time
units, the first of which is allotted a spectrum
function representing the influence of the
preceding phoneme and the last two of which
are allocated spectrum functions representing
the influence of the succeeding function. The
remaining time units which are uninfluenced
by other units are allotted spectrum functions
representing the phoneme. There are also
38
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Audio Test Set RTS 2

AU/6t11NT

f[ìt

UMqi

and AuxiliaryTest Unit ATU1
for professional users
RTS2 Checks Amplifiers,

mixers, tape- recorders

For Frequency Response
Signal /noise ratio
Distortion Cross -talk
Wow & flutter Drift
Erasure Sensitiviy
Output power Gain

ATU1

-xtends output level and
measurement sensitivity.
Provides balanced
inpu /outputfacilities.
Incorporates weighting
filters, loading circuits.
Has built -in speaker
for monitoring purposes.

Send for leaflets RTS2 &ATU1

FERROGRAPH
A

member of the Wilmot Breeden group

Ferrograph Company Limited Au; I-mn House 442 Bath Road Cippenham Slough Bucks

SL1 6BB Tel:

Burnham 62511

Telex 847297
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II PATENTS

Syncing film and tape
the Farnell- Tandberg
system developed by Arthur Dakin is fairly
well known. BP 1,304,288 explains the technique. Home movie film is exposed in a camera
and audio simultaneously recorded on a tape
recorder. Sync is achieved with pulses (chopped
1
kHz tone) produced by a make -and -break
contact in the camera, and fed to the tape
recorder. The Famell-Tandberg system allows
married transfer of the tape track either to
magnetic stripe film or perforated tape so that
picture and sound can be edited.
Fig. 2 shows the system for transferring tape
to magnetic stripe film. The tape is reproduced
on a variable speed recorder 1, which plays
both the recorded sound and the sync pulses.
The latter are fed out on line 2 and the soundtrack on line 3 to stripe projector 4. This
projector has a pair of contacts .5 which close
once per frame and are connected by line 6 to
tone generator 7, which provides on line 8 a
chopped 1 kHz tone. Thus two separate sets
of sync pulse are present-one from the
original tape recording on line 2 and one from
the projector on line 8. These sets of pulse are
fed to unit 9 which has a circuit as shown in
fig. 3. Thus each line 2 and 8 feeds an amplifier,
rectifier, Schmitt trigger and differentiating
circuit 33. The output from the two circuits 33
are fed to set and reset inputs of bistable 34 and
milliammeter 36 receives the output of the
bistable via smoothing circuit 35. The meter
has a centre zero and indicates the difference
in phase of the two signals on lines 8 and 2.
The unit 9 has a control knob 12 which
operates a potentiometer coupled via line 13
to vary the speed of the tape on recorder i.
By adjusting 12 to bring the meter to its centre
zero, the tape being played on recorder 1 and
the stripe on projector 4 can be kept in sync.
I gather that the system works, insomuch as it
does allow sync to be achieved fairly early.
IN THE HOME movie world,

stored patterns of excitation function variation
or melodic segments and selection is controlled
by an operator or correlated with the phoneme.
In one actual case a central processing unit
feeds, for each word to be synthesised, seven
bits specifying the first spectrum address, seven
specifying the initial fundamental frequency
value, four specifying the melodic segment, and
further groups of seven and four bits specifying
succeeding spectrum addresses and melodic
segments for the remainder of the word. A.H.

Disc drive
are used in some types of organ
to generate tones. They have also been used
in speaking clock systems. Separate tracks are
defined by pairs of circular opaque border lines
with a transparent line of variable width track
in between. This track is like the optical track
of a sound film and light is shone through it to
fall on photocells. But this calls for a transparent turntable which may be somewhat awkward
to arrange. Mattel in BP 1,303,945 suggest
using a stationary table support on which the
optical disc is rotated. First impression is of
all manner of problems. including static and
scratching. However, Mattel suggest using a
stationary support with protrusions over its
surface to serve as bearing surfaces for the disc
which is rotated by side wheels. These protrusions are arranged in two or three concentric
circles so that an absolute minimum of disc
area rubs against them. This keeps static
charges down. By arranging the tracks and
photocells away from these bearing circles,
where scratches and dirt would inevitably build
up, only the optically true parts of the disc are
OPTICAL DISCS

used.
Fig.

1
shows the disc 10 and the metal
support plate 11 with an area cut out to pass
the light beams through to the disc and on to
photocells (not shown). Two rings of protrusions 30 with radii RI and R2 carry the
A.H.
disc with a minimum of friction.

t

The middle chain allows transfer from tape to
perforated tape with the projector 4 replaced
by a recorder 20 which is capable of recording
one track while replaying sync pulses. Otherwise the system is exactly comparable to the
A.H.
tape -to- stripe transfer.

Dolby C?

BP 1,305,622 CLAIMS some improvements to the
basic Dolby system patents (BP 1,120,541 and
1,253,031). The patented system relies on a
main straight- through signal path for high level
signals in which no processing whatsoever
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occurs. A second path treats low level signals
only and, on joining it again, boosts or reduces
the main signal to compress or expand as and
when called for. In the A system, the processing
path splits up its signals into various frequency
bands and treats them differently. In the
simpler B type system, a single frequency band
is used but this moves up and down in frequency depending on the characteristics of the
signals and their need to be treated.
The new patent protects circuits which seem
essentially to be of B type but, especially as
mention is made of their possible use for disc
noise reduction, the specific circuits are worth
looking at. Fig. 4 shows a main path 12 (no
treatment) and a processing path 13. Under
low level conditions, the signal is passed by
resistor R3 and amplified at 16 to boost the
output of the compressor. When the signal
level rises, the diodes 14 conduct and two
things happen. Firstly the input, and thus
output, of amplifier 16 is limited so that the
output of path 13 falls in comparison to path
12. This is what produces compression. The
second effect is that a high pass CR filter is
created by Cl and the diodes 14. Thus the
path 13 changes from a wide band path to a
high pass filter. Fig. 5 shows a circuit in which
the diodes 14 are replaced by fet 17. Both these
simple circuits in practice lack good discrimination against medium and low frequencies under
high level signal conditions so noise modulation
may result. The circuits of figs 6 and 7 provide
a sharper cut -off, but still with only one active
element in the filter. In these circuits, however,
the low and mid frequency further path limiting
action is insufficient at high levels. This is
mainly due to low gain of the control amplifier
at low frequencies. Increasing the low frequency loop gain too far causes the hf to be
affected necessarily by If signals. An alternative
approach would be to increase the low frequency path impedance driving the fet but, at
high frequencies, shunting by R3 will cause a
mid frequency dip in the response. The fig. 7
circuit avoids this quiescent condition dip and
value juggling should allow an intentional midfrequency dip in the overall compressor output
under conditions of moderate limiting. But
there may be some interdependence between
the low frequency and the high frequency noise
reduction obtained. Again this can produce
modulation effects. The fig. 8 circuit is an
answer and this is the one suggested for disc
noise reduction. In this circuit the further path
is made up, not of a single path, but of separate
sub -path 13 and 14 which deal with high
frequency plus mid band and low frequency
plus mid band noise respectively. In other
words, the fig. 8 circuit seems to be something
of a combination between A and B type
system. Is this something that will one day be
commercially available, perhaps?
A.H.
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Above: Described

as the first audio tape machine
designed with the needs of the audio engineer
in mind. the Electro Sound ES -505 was one of
several new recorders introduced at the Los
Angeles AES Convention. Report on page 54.

Strip indicators
RELEASED by Penny & Giles, a
brochure describing the company's
electrical and pneumatic input strip indicators.
Capable of being read from up to 3m, the
indicators employ sealed motor units. Also
listed are MP motorised and SP servo potentiometers. Manufacturers: Penny & Giles Ltd,
Mudeford, Christchurch, Hampshire BH23

RECENTLY

16 page

the disc is covered on its under surface with a
coating of conducting paint or lacquer. The
coating earths via the spindle drive (3, 9, 4 in
fig. 10). If the spindle drive is non -conductive,
then tiny conductive brushes can be fixed on
the conducting surface at the bottom side of
the disc, so these rub over the metallic base
plate and serve the same purpose (see brushes
13 in fig. 11 connecting surface 8 of disc 1 to

support plate 5).

A.H.

NEWS
Audio transformers
SPECIFICATION SHEETS

relating to a new range

of audio transformers ale now obtainable
from Marinair. Eight transformer types are
described, comprising two microphone, two
matching and four line -bridging. Manufacturers: Marinair (Radar) Ltd, South Road,
Temple Fields, Harlow, Essex CM20 2AY.

4AT.

Headphones
`quadraphonic' headphones manufactured by Clark are now being imported
from the USA by Hampshire Instruments.
The present range comprises six models
varying in price from the 225 gm stereo 75 at
£9.50 to the four -transducer 4CH-A a t £55;
both prices include VAT. Agents: Hampshire
Instruments Ltd, PO Box 28, Eastleigh,
Hampshire SQ5 5XD.
STEREO AND

Below: Can anyone identify the origin of the
Cine- European-NAB adaptor shown below? Sent
in by a mystified reader, they are made from white
plastic and carry no trade engraving.

Audio modules
and general -purpose preamplifiers, manual and voice-operated faders,
monitor and power supply units are among
the mixer components described in a 20 page
catalogue available from Partridge Electronics.
The modules are available individually or in
a variety of cabinet formats and are described
as equally suitable for public address, recording
and broadcasting. Manufacturers: Partridge
Electronics, 23 -25 Hart Road, Benfleet,
Essex, SS7 3PB.

MICROPHONE, GRAM

Sibilance controller

Video discs
LICENTIA

rf

three independent de-essing
channels on a 45 mm rack panel, the Orban1
Parasound DSC dynamic sibilance controller
features a 1 ms attack and 50 ms release time.
The unit follows the conventional pattern of
a limiter with frequency-dependent feedback
and incorporates an adjustable threshold
control and click -free override switch. Price
(£158 nominal).
Manufacturers:
is £395
Parasound Inc, 680 Beach Street, San Francisco, California 94109, USA.
SUPPLILD

GmbH

of

Frankfurt are very active in the video disc
field. In BP 1,309,400 they explain how thin
flexible discs floating on air (Teldec fashion)
pick up electrostatic charges and thus fail to
run true. The answers proposed are hardly
world shattering but bear brief mention. One
is to make the support :i over which the disc 1
floats (fig. 9) of insulating rather than conductive material. If 5 must be made of metal, then
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AROUND THE STUDIOS
ANVIL
By Ken Cameron

TWENTY-ONE YEARS ago, give or take a
few weeks, the Crown Film Unit, that stalwart
of the British documentary film movement,
was closed down by the Government as an
economy measure. Its technicians, most of
them highly skilled in their individual techniques, were thrown out into an industry
which was then going through a critical period
(when is it not?). The studios at Beaconsfield,
with two stages, plenty of cutting rooms, and
a useful sized music recording and dubbing
theatre, were rendered dark. It was all very
sad and the Press, the Opposition, and many
good friends and supporters did their best to
change the official mind. But even an adjournment debate in the House of Commons at 2.30
in the morning failed. And that appeared to
be that.
A good deal of outstanding work, mostly in
the field of foreign version recordings, remained
incomplete on the day of execution and
pressure was brought to bear upon the Treasury
for a minimum number of audio, projection
and editing technicians to remain in the sound
department for a maximum of three months.
This was reluctantly granted and, while the
bonfire disposing of Crown records was burning in the car park, just five members carried
on. They did not particularly want to remain
like ghosts amongst the ruins of Lidice but had
an ulterior motive. This temporary reprieve
gave a breathing space for four senior members
of the cld unit to try to form themselves into a
company to carry on the old tradition.
They had more talent than cash. But they
pawned their houses and, with the help of a
kindly bank manager, raised a loan big enough
to negotiate with Her Majesty's Government
for a temporary use of the sound block. There
was no nonsense about paying themselves
salaries; the overdraft would not run to that.
But they did just manage to exist. They had
friends in both the documentary and feature
worlds who rallied round and brought in work
that might more easily have been done in the
West End of London. After three months,
Anvil Films Ltd were formed. Why `Anvil'?
Nobody is quite sure. A number of names were
submitted to the Registrar of Public Companies
and Anvil was one of the few acceptable. The
fact that among their good friends were
Hammer Films Ltd is claimed to have nothing
to do with it.
Anvil's recording facilities were modest,
even by 1950 standards, and there was little
hope of up- dating them. But it was staffed by
a skilled and dedicated, if scanty and impoverished crew, who knew only too well that the
company had to succeed or things would
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become very difficult indeed. When there was
work to be done they worked, frequently days
and nights on end, and the corner was slowly
turned. Simultaneously Anvil entered short
film production.
Nobody would say that
Anvil's first production- Methods of Garment
Handling and Assembly Layout-had audiences
lining up in Leicester Square. But it was
sponsored. It made money and it helped to
establish a reputation for integrity, efficiency
and economy which is still perhaps Anvil's
greatest attribute.
Shortly before this, the Government had
established an experimental feature film
It
production unit called Group Three.
operated from Southall Studios and did good
work in encouraging new talent. With Beaconsfield virtually empty, it seemed logical to move
there.
Group Three became Anvil's new
landlords (and one of their best customers).
Before long, Group Three went the way of
all flesh and Beaconsfield Films Ltd, under the
banner of Peter (Carry On) Rogers, took over.
The same amicable arrangement applied,
albeit with ever increasing rents!
By this time, Anvil had become established.
They survived to celebrate their tenth anniversary, in spite of Wardour Street's gloomy
prophets of woe. Their reputation secured
many useful contracts, largely from Government departments, while the sound recording
side worked full time on major features,
television serials, and documentary films. The
key members, most of whom had worked
together since war -time years, were still
together and actually receiving a living wage.
Anvil had arrived.
Independent Artists Ltd, under Julian
Wintle and Leslie Parkin, were the next
leaseholders of Beaconsfield and they were very
happy to have the service of an efficient sound
department on their doorstep. Many important
features emerged at this time, and the Anvil
crest even found its way on the titles-insignificantly small, perhaps, but there if you looked
closely.
The days of Beaconsfield were now drawing
to a close. The lease was expiring, not to be
renewed by Anvil's small resources, and the
end came at Christmas 1967. This occurrence
may have been a blessing in disguise. The
opportunity arose of taking over the main
music stage and adjoining premises of the
mighty Denham Studios. Despite the rather
frightening prospect of these vast, expensive,
open spaces, Anvil took the bit between their
teeth and moved in. The garage was rebuilt as
a dubbing theatre, the music stage refurnished
and re- equipped, and a new control room and
music mixing desk soon followed. A post synchronising theatre was built and cutting
rooms and offices sprouted all over the place.
Nobody in Anvil is quite sure where the money
came from. One can only assume that hard
work reaps its own reward.
The geography of Anvil's premises is a

little curious. Owing to a strange combination
of domestic and civic regulations, Anvil are
not permitted to build. Brick may not be laid
least where anyone can see it !
upon brick
Therefore, Anvil have been forced to convert.
Old storerooms miraculously turned into
attractively designed accommodation for technicians and other staff; the post- synchronising
theatre arose, Phoenix -like, from a disused
control room; Denham Studios' famous long
corridor proved wide enough to accommodate
a reception office, a cutting room and a home
for a great deal of noisy machinery. Anvil
have lots of space but terribly little room to
manoeuvre. Somehow it works.
The music stage is vast. Maurice Jane's
orchestra of 97 players in Ryan's Daughter
presented no space problems but the stage also
incorporates a `dead' area where a Pop group
can play under almost anechoic conditions,
From the control room on the ground floor.
the balance engineer, composer, and, as
usually happens, the entire production unit
with wives, children and dogs, can see the
orchestra, the conductor, and the screen.
Thank Heaven, it is fully air -conditioned.
Keyboard instruments are a permanent
facility, with two Steinway grands, Hammond
A100, celeste and Baldwin electric harpsichord.
Awkward speciments, like electric pianos and
synthesisers, are brought in when needed.
There is a very useful vocal room (double glazed from the main stage) where soloists or
small choirs can perform in acoustic seclusion,
aided by a clear view of screen, conductor and
balance engineer, plus a foldback system which
can muster 60 headsets.
In the control room are a 24 input Neve
mixer with Studer two, four, eight and 16
track recorders. Just outside are the 35 mm
one, three, four and six track recorders. And
here is an interesting sidelight. All these
machines, including the 25 mm and 50 mm
tape recorders, together with 16 other 35 mm
machines scattered throughout the building,
can be interlocked with the 35 mm picture
projectors. They start together, they run up
together, and they remain synchronous for as
long as you like. The potential of this arrangement is enormous. Overdubbing and multi tracking in sync with the picture are no longer
the problems they were. They are now a
straightforward, speedy and economical exercise. The studio is, of course, fully equipped
with Dolby units, together with a few little
secret devices which are kept behind blank
panels and closed doors!
The dimensions of the dubbing theatre are
more modest, although a 6m screen can present
a useful sized Cinemascope picture. The RCA
desk accepts 17 inputs into triple and quadruple 35 mm recorders. Most of the reproducers are optionally 35 or 16 mm and they
can all be driven at 24 or 25 f/s.
About the same size as the dubbing theatre
is the theatre, specially designed for post-

-at

synchronising dialogue and sound effects.
Again a desk built by Rupert Neve is in charge
and two 16 mm plus two 35 mm projectors
interlock with one 16 mm recorder and two
triple -track 35 mm recorders. Two Selsyn
motor-generators maintain continuous projection. Under the carpeted floor are all the
normal surfaces required for footstep post synchronising. Even the basement has been
pressed into service, as a very useful review
theatre equipped with the magnificent Fumeo
double -band 16 mm projector.
These four theatres service not only those
aspects of the motion picture and record
industries which need the elaborate post production facilities necessary to produce a
complete sound track; they also act as ancillaries to Anvil's increasingly complex cutting
room assembly. There is a great convenience
in having 15 well- equipped and smartly
furnished cutting rooms, with associated
production offices, literally down the corridor
from one of the largest and most efficient film
laboratories in the world. Many important
feature films, the latest being the Cannes
Festival prize- winner The Hireling. were

serviced entirely at Anvil's assembly of studios

and cutting rooms.
All three recording theatres work hard.
Even with the industry in its present doldrums,
there always seems to be something to do. And
with music tracks like Chitty Chitty Bang Bang,
Ryan's Daughter, Fiddler on the Roof, Oh,
What A Lovely War, Song of Norway, and

countless others under its belt, the sound
department can look the world in the face.
Anvil's production unit have visited practically
every corner of the globe and have been
responsible for a wide variety of films for
training, education, the arts, and for industry.
Two major educational series for the BBC, a
long list of feature films for the Children's
Film Foundation, a series of 24 teaching films
on music, and eight 'potted' versions of
Gilbert and Sullivan operettas, have all swelled
the output of a most fruitful company.
Anvil's staff number between 40 and 50.
And, particularly encouraging, most of the
youngsters who were teaboys and the like early
in the war are still with Anvil, now as middle aged and highly respected members of the
industry. One is inclined to doubt whether any

self-generated company has such a record of
long -term employment, of unselfish and
devoted staff, and intimate personal friendship
between everybody concerned. The company
have gone through financial hazards and will
probably do so again. But they are still there,
still busy, and Denham Studios is no mean
address for a film company; there are still
people working in the industry who think
nostalgically of Denham as being one of the
greatest studio names in the world.
Not all of Anvil's staff are fuddy -duddies
unaware of the difference between a semiquaver
and a fuzz -box. During the whole of Anvil's
existence, a well thought out scheme of training
newcomers has been in force. In every department, young men and women are quickly
taking more and more responsibility. The
directors have the sense to know they will not
live for ever and are taking appropriate steps
to ensure the company's survival.
It is unlikely that the founder members of
Anvil will see the end of the next 21 years but
many of the present team are likely to add
their contribution to the entertainment industry
in the years to come.
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Above left: the
dubbing theatre from
the vocal booth.
Above right: the
Advision dubbing
console.
Right: one of the
Adviison projection
rooms.

IF THE RELEASES I get from Advision are
anything to go by, they must have one of the
busiest dubbing theatres in London. Most of
the work tends to be commercials and
documentaries. The commercials are usually
done on loops running up to about a minute
but Andy Whetstone told me they can do two minute loops, although it is much easier to run
anything longer than 1¡ minutes on their new
35 mm rock and roll equipment.
Andy showed me round the technical areas:
the projection room the editing and dubbing
room, the cutting room and the machine room,
after which Bernie Seager let me watch a
dubbing session for a half-minute French
margarine commercial he was doing for
Quartet Films.
Advision will do 35 mm recording and
dubbing in three track or mono. The dubbing
theatre projection room has three projectors:
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a 16 mm Elflite rock and roll which Andy
described as very good, a 35 mm Zeiss, and a
Magnatech PR135-all with Xenon lamps.
Andy said the Magnatech was a recent buy:
`Definitely one of the best 35 mm rock and roll
projectors. Very, very good indeed.'
They have nine rerecorders (these are play-in

machines and not recorders as the term might
imply; they are also called follower heads); five
Albrecht machines which will take either 35,
17.5 or 16 mm; and three Westrex 35 mm -only
recorders. The recorders include one three
track Magnatech 35/16 mm; one Albrecht
35/17.5/16 mm and one 35 mm Westrex.
Advision can do magnetic transfers in any
gauge, including Nagra push -pull pilot-tone. I
also noticed a couple of 6.25 mm full track
tape machines. `We have full Ampex 6.25 mm
tape recording facilities for wild recording and
radio work.'

They also have a Westrex optical transfer
machine. While we were looking at the
Westrex, Andy commented: `We have the
facility for 24 or 25 frames. People still seem
to fight shy of doing things at 25. As you know,
television is transmitted at 25 so everything is
up in pitch. If you hear the direct change from
24 to 25 immediately it's very noticeable. But
by the time it gets to television you've forgotten
what it sounded like in the first place.
'Of course 24 f/s has always been the standard film speed for cinema. As commentaries
are always very tight on commercials, recording
at 24 f/s and not 25 gives them that little bit of
extra time. So they figure "well never mind
about the voice going up a 25th of a second in
speed".'
Later on, after the dubbing session, Bernie
Seager said he did all his dubbing at Advision:
`We used to go to Andy at Bond Street. It
must be about ten years ago.' Andy said the
desk was about four years old. It used the
same Advision modules as the desk downstairs
in the music studio though obviously there
were fewer of them: 12 channels, arranged
with six on each side of a centre panel with
four master faders for the four output channels
and above this a panel with numerous buttons
for rock and roll, monitor switching, cueing
and so on.
For the commercial that they had just
finished they had used seven channels but Andy
told me the usual number was four or five. I
remarked that the whole process had been
more complicated than I had expected.
AW: `Documentaries can be even worse.
There could be even more tracks involved.'
BS: `Quite often they do a premix because
with a documentary you usually get a lot of
atmosphere loops: wind loops or rain loops,
bird loops and so on. By premixing all the
effects on to one track, this saves an awful lot
of bother. We even do premixes for some
44
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DIARY

-if

we've got a commercial that's
commercials
got a lot of complicated effects; a lot of things
you want to bring in quickly.'
AW: 'In the 30s you can sometimes get
things happening so quickly it is physically
impossible to cope with eight faders and it then
becomes necessary either to premix or to have
more hands.'
I asked if it would help to have all the faders
together. Andy said it wouldn't because on a
complicated dub there had to be space for a
second person. 'The other thing is you can
have several effects on one loop with varying
levels. Not only are you chasing to get things
right-fade in and out -you've got to remember, every time the 30s comes round, that that
effect's got to be in that fader position, the
and so on.'
next one's got to be there
BS: 'That's why one tries to separate the
effects out and, if you can, put them on one
loop so that the mixer can set a single level.'
AW: 'In general I would say commercials
were more difficult than documentaries because
the documentaries have just a few odd effects
coming in and out, whereas in a half- minute
commercial they're trying to get everything
into it, particularly in animated work.'
BS: 'Yes, you can get long pieces of music
and effects and you can then rock and roll.
Also on a documentary you can set the level of
the commentary.'
AW: 'But even with commentaries on commercials you'd be surprised. If they want
certain words pushed up or down, for
instance
BS: 'That is because you don't get the time
between the gaps, you see. We had that trouble
yesterday. A commentator babbled out an
advert and almost every phrase was at a
different level. We had to fight the whole time
to try and even it all out.'
AW: 'It's not normally as bad, but you do
get that. And even with the better commentators you still occasionally get a word that
they'll push too far. Then you've got to

...

...'

remember, with all the other things you're
doing, that every time that word comes round
you've got to pull it down a bit then bring it
up again for the next word.'
JD: 'It must be very skilled then.'
BS: 'They won't have it of course but I think
it is. I've been working on a film for say a
week and I come here knowing all about it and
I give it to these guys expecting them to get it
straight away. And it amazes me that we book
half an hour, and within that half hour we get
what we want.'
The discussions turned to the problems of
making effects. Bernie told me they had been
about to dub the commercial we had just seen
when the agency producer said he wanted more
kitchen atmospheres. They had to decide
quickly what to add to it. Bernie told me the
bubbling noise which emphasised the demise
of the chicken was made in the commentary
booth by blowing with a straw into a cup of
cold coffee. A clock sound which was heard at
the beginning of the ad has been made by
recording Bernie's watch and slowing down
the tape.
Andy elaborated on the process: 'The interesting thing is that we could put that on
without stopping because we were running the
three track machine. We did the dub on to
the first track so we had the other two spare.
We put the clock sound on one and the
bubbling on the other and fed it back in again.'
I asked what he would have done if the first
15s had been all right but he had wanted to
fix the rest. He explained that he could drop
in. 'That's easier with documentaries because
when you drop in you must be sure that all the
levels are the same. If they are, you cannot
detect the drop -in. It's absolutely impossible.
We could have done it with that commercial
by keying in again then remixing the last 15s.
That is because of the Magnatech's silent
drop -in. You cannot hear the drop -in; you
can even drop in in the middle of a word.'
My thanks to Andy Whetstone and Bernie
Seager for a very instructive afternoon.
I've paid a couple of visits to Pop Sounds in

Wandsworth this month. They've set themselves up in a converted 240 m2 taxi garage in
a quiet road about 15 minutes walk from
Clapham Junction. The boss man is Brian
Goodman, who describes himself as 'the oldest
teenager in the business'. Brian's wife, Lyn, is
Pop Sounds' other director. Brian has spent
some 20 years in various corners of showbusiness and, as well as being resident dj at a
club called Wembley Spinners, he manages
Martin Cohen, John Cleveland -Baker, Sharon
Dunne, Gentle Funk, Ish, Freon and a duo
called April.
Brian drummed for the Overlanders, but he
had left by January '66, when they hit number
one with their cover of Michelle. They stayed
up there for three weeks until they were kicked
off the top by Nancy Sinatra's Boots.
Before that he had been in the RAF, where
he had drummed his way through trad, modern
jazz, dance and military bands. When he left
the RAF he formed his own jazz band and
then in 1962 the Overlanders. When asked
why he gave up drumming he gave the priceless
reply that 'they wouldn't let me on London
Transport buses any more'.
After the drumming he became a dj on the
Rank and Mecca circuits. Eventually he joined
He also started
Radio Caroline North.
managing a guy called Martin Cohen. Quite a
career, to the description of which I should
add that Brian's regular employment is as a
qualified chartered accountant.
Brian is an enthusiast; he became an honorary steward at the Albert Hall so that he could
hear the concerts for nothing. 'I like all sorts
of music, that's why I think I could be a good
producer,' he told me. 'For example, you hear
an oboe and a flugel -horn together and you
think "Oh that's just right there ", because you
picked it up at the last classical concert you
were at.' Then he added: 'I don't like gimmicky
line -ups -sticking something in because someone else has done it'.
Well I've described the jockey; now we'd
better peek at the horse. Pop Sounds makes
no pretence of being any other than a modest
operation. Brian's ambition is to find and
produce his own talent, and that is primarily
what the studio is there for.
Brian decided early to finance the whole
project himself. For all you moneyed guys I
should explain that, when faced with opening
a studio on limited money you have three
choices: you can spend all you have on getting
the best equipment you can get and ignoring
the decor, in which case your prospective
clients will not bother to come as far as the
control room no matter how good your gear
is; you can spend the loot on building an
acoustically sound, comfortable working area
and hoping you get enough clients to buy
more versatile gear later on, or you can wait
until Lew Grade walks under a falling champagne bottle and leaves Abbey Road to you in
his will. All these take for granted, of course,
that you aren't prepared to call on your
friendly neighbourhood merchant banker. And
the trouble with merchant bankers is that
they're never in when you want to borrow:
they're too busy being the wolf at the door of
somebody who's already borrowed.
left: the vocal booth.
Left: lacing an MWA 35mm film machine.
Far
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1110.

REVOX
HS77
The high speed Revox is
firmly established as standard
equipment in the majority
of London theatres, local
radio stations, National
broadcasting companies and
recording studios. Available
in a wide range of
configurations including the
full, half or quarter track
models.

Immediate delivery

Options:
Sel sync £20
Varispeed £15

VHS

77

Have you thought of what you could
do with the new 15'30 ips VHS77?
This is ideal for highest quality
master recording, ADT, echo,
duplicating, etc. Bandwidth expands
to 40 kHz.

Immediate delivery
Finance available

Scotch

207

low prices

Sole supplier:

TAIndustrial Tape Applications
105 High Street, Eton, Windsor, Berks.Tel: (95)

52663 Telex 21879
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DIARY
Brian made choice two. In more detail the
studio has 25 mic lines of which five are in the
drum booth. The microphones are by AKG,
Shure, STC and RCA. A piano and guitar
amps are available. The studio measures 10m
by 5.5m and will accommodate 25. The studio
itself is well treated and very neat. Brian told
me he decided to decorate in black and white
and leave the rest to the lighting, a sensible
idea, I think, and one that has worked very
well. The acoustic treatment is first class.
They had a traditional garage roof when they
started but now there's so much fibreglass fluff
up there they'd have to be telephoned if an H
bomb dropped on Wandsworth Common. In
the control room they've even mounted a
suspended ceiling. Credit to Bob Davies for
that.
The control room window is triple glazed.
Behind it is the EMI desk that used to be at
CBS in Bond Street when that studio belonged
to Jacques Levy. As you might expect, it's a
valve job and, as desks go, pretty old. At the
moment they master on a Teac four track
machine. I've heard many good comments
about this machine, humble though some might
consider it, but Brian says that editing on it is
near impossible.
Besides the Teac they have a couple of Revox
Dolby B machines. They also have a Grampian
reverb unit. Monitoring is on a couple of
Goodman column jobs, I think the first
column speakers I've seen in a control room.
The studio is open in the evenings and at
weekends to begin with. When the plans are
fulfilled there will be two studios and a reception area. The charges are as follows: £7 an
hour for four track, £5 for stereo and mono.
There are no overtime charges, although the
studio is open 24 hours a day at weekends.
That's Pop Sounds; never let it be said that
STUDIO SOUND ignores the little people. I think
Brian and his proteges are about the pluckiest
bunch I've come across in my travels so far
they're already planning to install eight track

-

when Studio Two is finished -and for that units.'
alone they deserve to succeed. I wish them the
There is 24 track monitoring with individual
best of luck. If you want to do live music metering and there are six speaker outputs so
recording and mixing, sound effects, audio that four can be used for the front and two for
commercials or radio programmes at Pop the rear channels in quad sessions.
Sounds phone 01 -223 2544.
Tony Cornwell, a member of the Neve
I read in Music Week that Roger Greenaway contingent at the proceedings, told me that,
and Roger Cook have at last bought a chunk although the largest desk they had ever built
of AIR. Ron Richards left the company was that at Twickenham Films, this was
recently because of ill health and they have probably the most complicated. 'It has many
taken over his stake, which is one -fifth of the facilities which, although we've done them
company. The amount of money involved is before, we've never had all on one desk.' As
undisclosed. Another AIR deal, again my
an example he mentioned the quad panning
source is Music Week, has been made with on each channel: 'I don't think anyone else
Polydor. It involves worldwide distribution, has got that in London'. He also pointed out
excluding North America, of George Martin's
that the desk was only slightly longer than its
work as a producer and arranger and produc- predecessor, in spite of all the extra facilities.
tions by John Burgess and Peter Sullivan.
I also went to Anvil studios this month, and
George Martin opened his drinks cupboard
met that most agreeable of men, Ken Cameron.
this month to celebrate the fact that studio I hadn't realised it until I got there, but Anvil
Two's 24 track gear was in and working. First
was 21 years old in July, which is old indeed in
session was by Larry Norman, who was making the film business.
During my visit Ken
an album amid the pokings and pryings of a promised to write an article about Anvil and
couple of dozen assorted engineers, journalists, you can read his brightly written piece on page
photographers and their friends and relations. 40.
I asked Larry, who was busy being photoKonk, London. Konk is the name that the
graphed while playing the piano for all the
Kinks have chosen for their studio in Horsey.
world like Stevie Wonder, who his musical Engineer Roger Beale has written to me and I
influences were. 'None,' he said. 'I've had no quote from his letter: 'We have room in the
influences for a long time,' at which point I left studio for at least 20 musicians, and there is a
rock journalism alone and joined the others to drive -in loading bay at the rear of the building.
poke and pry at the desk.
The studio is very comfortable and there are
The new Neve desk, installed over the week- various fringe benefits such as a tv lounge,
end of July 21, is a 32/24 job. Each channel table tennis room etc.'
'We have a Neve console, full Dolby facilioutput has two pan pots which provide quad
outputs. Switches on these pots alter the ties, Ampex tape machines, including the new
outputs to give stereo when needed. As well MM1100 16 and eight track machine, Cadac
monitors, chamber and EMT plate echoes, and
as these, three stereo pan pots give outputs
progressing from normal stereo through mid - Neumann and AKG microphones.' The rates
track mono to a transposition of sound are £18 an hour for 16 track recording, £12 for
eight track and £15 for fixing. There was an
sources.
introductory offer until the end of August of a
Neve say they have managed to cut setting-up
15 per cent discount. I'm sorry I didn't hear
time on the desk by using a switching matrix
which selects the inputs and outputs of the about that in time to tell you about it before it
The studio's phone number is
required Dolby units. 'Thus, any tape machine expired.
selected in either the playback or record mode 340 7873.
automatically includes the appropriate Dolby
50 jo-

Bill Price and
Garry Edwards work
on the Larry Norman

session.
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Listen. Philips sound is out of this world
and doesn't cost the earth.
High- quÛ';ty stereo headphones are
usually expensive.
But not these from Philips.
They give you beautifully crisp, clear
sound at a very reasonable price.And a
'sound dimension control' on the headphones lets you adjust the stereo effect
to your own taste.
The frequency range is 16- 20,000 Hz.
Sensitivity is 112 dB at 1 mW.And
since they weigh only 16 oz. they are
comfortable to wear.
These N6302 headphones fit most

Philips tape recorders and amplifiers.
Hear them at your Philips dealer's.
And for a brochure on other Philips
headphones and all Philips audio
and recording accessories, write to
Philips Electrical Ltd., Dept SP, Century
House, Shaftesbury Avenue,
London WC2H 8AS.

:ft

PHILIPS

PHILIPS
Simply years ahead.
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QUADRAPHONY

require that all the technical equipment used
must be of the very highest quality and the
use for instance of second or third rate microphone might immediately invalidate any
results obtained. The AKG C24 is arguably
the best stereo microphone
UNTIL RECEI\TLY, my only experience of two used having been selectedavailable, the
by the late
quadraphonic sound had been at lectures and
Terence Long. From my experience I find the
consumer audio exhibitions and quite frankly
results obtained in improvised control rooms
what I had heard had not impressed me. On
can be very different from those obtained in
many occasions the listening conditions were
properly designed ones or under domestic
far from adequate and in the few demon- reproducing conditions.
It was not therefore
strations where people were not actually
until I was able to obtain satisfactory equipwalking round and standing in front of the
ment that I felt my test in quadraphony would
speakers, I had not been able to sit in the
be valid.
optimum position. The programme material
At the other end of the chain it is obviously
offered in many of the demonstrations was of
important that the speakers used should have
the type produced for stereo when at first
as little coloration as possibly. For practical
appeared, railway trains and the like, and not
location monitoring this narrows the field to
therefore indicative of reproduction quality.
Quad els, Rogers or Spendor Monitors.
The first demonstration I heard was of a
The Quads were ruled
four channel 19 cm /s tape and my first im- session on the groundsout for the recording
that I could not
pression was that four times the normal hiss
transport four of them with the other
level was quite intolerable. There was some
equipment also needed, and the original
orchestral music in this demonstration but it
intention was to take four Spendor BCla
had been recorded with four omni microspeakers. In the event, however, we used two
phones spaced 'at the four corners of an
Rogers Monitors driven by a Ravensbourne
average living room' and this technique gave
amplifier for the front speakers and a pair of
'a hole -in-the -middle effect'. Since the hole
Spendor BCla for the rear. I found it imin this case was the entire listening area, one possible to state whether
the Quad, Rogers
had the impression of sitting in a sort of or Spendor
speakers were the best, the results
cubical vacuum in the centre of a hissy concert
with each depending on the recording technique
hall -all rather unpleasant. I can't imagine
used. If one balances on a Quad andre plays
what theory encouraged the engineers to use through the
three systems, the Quad sounds
four omni microphones as they did and it best. If one balances
on a Spendor this
certainly didn't work on the tapes I heard.
sounds best, and so on. I infer from this that
My next experience was at a recording none of the three systems
is yet perfect but
session where a four channel tape was being
that they are all very good in their own way.
made at the same time as the stereo one.
This was at one of the new unfortunately Settled for Teac
standard multimicrophone sessions and the
In between the microphones and speakers I
orchestra and soloists were dotted all over the
would have preferred to use Quad 50E ampliplace with their own microphones and an
fiers and a recorder using 25 or at the very
engineer playing conductor on a large mixing
least 12.5 mm tape, but had to settle for
desk. Two very large (and very coloured)
something rather more modest.
Industrial
monitor speakers were in front of the control
Tape Applications market modified Teac
desk, reproducing at ear shattering levels,
a3340 four channel recorders and I found that
and everything sounded on the point of one of these using Scotch 207 6.25 mm tape
cracking. From the back of the improvised gave very good results and certainly the best

control room came a rather tizzy rattle which
proved to be a pair of small domestic speakers,
their cabinets apparently some form of cardboard. These, I was told, were the rear channel
information, picked up by a pair of microphones facing away from the orchestral and
choral forces and towards the back of the hall.
I have since heard four channel reproduction via disc using the SQ system and
have found the results interesting on some
material but very disappointing on other
items.

Having read with interest of the experiments
by Granville Cooper and Michael Gerzon it
seemed to me that, good as these seemed, they
could not be at all conclusive as conducted.
To my mind, any experiments of this type
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four track quality I have heard.
Running at 38 cm /s, the reproduction was
capable of a two track Revox 77 at its best

and I felt would be good enough to make a
recording of the test for later study. It was
of course possible during the session to
compare the a/b results and it was found that
the Teac was producing sounds off tape so
close to the original as to be entirely

satisfactory.
It does not necessarily follow that one can
extend theories about recording in stereo to
quadraphony without modification, but, as I
had no reason to believe that spaced microphones or multimicrophone techniques would
be any more successful at recreating the correct
sound picture in four channels than in two, I

By John Shuttleworth

decided to try three coincident microphone techniques. The tests were made in Chelsea Town
Hall which is very resonant and would therefore
give ample opportunity to test the recording
of hall acoustics. The pieces recorded were
orchestral music of various types, both with
and without audience, and some interesting
results were obtained.
The aim was to produce a good monostereo- quadraphonic compatible recording.
Failing this it would at least have to be possible,
by suitable mixing of the channels, to obtain
good stereo or mono tapes from the four
channel master. With this in mind, it was
decided to try using one C24 as a normal
stereo pair and the other C24 for the
reverberation channels.
The first configuration tried was four
cardioids facing outwards at 90° to each other.
The front C24 gave a normal 90° cardioid
stereo recording and the rear capsules a

standard backward facingcardioid reverberation
image. Track One was used for front left, track
Two for rear left, track Three for front right and
track Four for rear right. In this way, replaying the tape as a four track two channel tape
gave normal stereo without the reverberation
channels. Mixing tracks One and Two and
tracks Three and Four could add reverberation
and playing on a two track recorder would
give a fixed level of reverberation as recorded
at the time.
The first surprise was that, although the
rear channel microphones were peaking at
exactly the same levels as the front channels,
no direct sound seemed to come from the rear
speakers in the control room. When sitting
in the quadraphonic position, one was only
conscious of the rear speakers when they were
switched out. The difference between stereo
and quadraphony recorded in this way was
not just marginal and I can well understand
those who are enthusiastic over the possibilities.
The main difference between the
stereo and quadraphonic version was that the
extra information added realism, and the
sound in the control room was much closer to
that in the hall.
We next tried tetrahedral ambiophony.
Here the cardioid microphones face outwards
at 120° to each other and towards the points
of a tetrahedron: the two front corners of
the hall at floor level, the centre back of the
hall at floor level, and a point on the ceiling
above the microphone. This method requires
that speakers should occupy similar places
in the listening room, which I find very inconvenient, but which in theory should give
height as well as left /right and front/back

information.
On the material recorded, this method did
not give any improvement over the previous

one and in some respects was not as good.
As it was so inconvenient with regard to
50

What better start for
your own studio mixers than
CTH CIRCUIT MODULES
The modules we use in our own studio
mixers are now available to those customers who wish to make specialised
mixer units to their own design. They
are suitable for operation with negative
earth HT supply and include:
Power supplies . Power supplies
with monitors . Output Boards .

Microphone Amplifiers . Peak
Programme Meters . Gramophone
Amplifiers . Microphone and Line
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Let us know your requirements.

X00 ELECTRONICS
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speaker placing and the tapes made this way
were not inherently compatible, only one
tape was recorded in this way.
The third trial was using the four microphones at 900 but with a `cottage loaf' polar
response instead of cardioid. This is probably
my favourite polar response (apart from
figure-of-eight which would not be suitable
for quadraphony) and consequently the stereo
recording from the two front channels would
be similar to one I would normally obtain.
In the control room this certainly sounded the
best we had tried, so the rest of the concert
was recorded in this way.
Some of the tapes recorded using the `cottage
loaf' configuration were played to a musician
who had attended other concerts in Chelsea
Town Hall and he was asked for his opinion
without being given any information on the
recording. He said he found the recording
realistic but that the acoustic sounded too
much like Chelsea Town Hall for his liking!
If quadraphonic tapes are recorded so that
the front two channels give normal good
stereo and the rear channels merely add hall
reverberation, it seems that much more
realism is added to the sound picture and
control of the rear channels gives control over
the amount of hall we wish to hear.
The Chelsea Town Hall recordings sounded
much better with less rear channel information and, with the hall acoustic less obvious,
were very successful.
It was obvious from this trial that, for really
good quadraphony, a good hall is even more

DIARY
Roger's history is that he was at Olympic
(and it seems that there aren't many good
engineers who weren't), then Island and then
CBS.
The Kinks were using the studio towards the
end of July to do an album. They had already
recorded the Sitting in the Midday Sun single
there. `Other sessions in recently have included
groups such as Ruby, March Hare, and Kirby.
Mike Berry mixed a P. J. Proby single here,
and Phil Wainman, producer of The Sweet, has
been in with a group called Brotherly Love.
Tommy Vance has been producing a single by
Jukebox.' Roger has kindly offered to show
me the studio and I'll give a report in a future
issue.
Majestic, London. The latest news from
Majestic, which I confess is on my long list of
studios-I- must-visit -but -have-never -got - roundto-it, is that they have put in a new Triad desk.
The desk is a 16 track job with facilities for up
to 30 microphone lines. Roger Wilkinson said
that this would enable them to record sessions
with up to 50 musicians compared with the
previous maximum of 25. The studio is about
200 m2 in area.
Roger also said in a release that charges
were £25 an hour for sessions paid for within
30 days, but that the charge would be only
£14.50 if clients paid at the end of the session.
50
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essential than in stereo as reducing hall
reverberation so as to get a better sound also
reduces the quadraphonic effect. The tests
at Chelsea were successful enough to encourage
us to try further recordings in a different
acoustic.
The next trial was of an organ at Holy
Trinity Church, Sloane Street. This organ is
a large Romantic one in a church with a long
reverberation time and Romantic music
played here sounds superb. The effect of
quadraphony in this sort of recording is very
marked and really exciting sounds can be
reproduced in the listening room. It was
found here again that recordings made with
the front pair of microphones in the optimum
place for normal coincident microphone
stereo, plus a backward facing pair for reverberation placed immediately behind them, was
preferred.
Further experiments were carried out in the
recital room at Eltham College in South East
London. This room is lively but has a pleasant
acoustic, and recordings of solo guitar, voice
and general movement of sounds were made
there. The difference between two and four
channel was much more subtle on these
recordings and, until one missed the rear
speakers when they were switched off, it
seemed doubtful if the extra expense of the
equipment was worth the extra realism.
Finally we tried recording large choral and
orchestral forces at St. John's Smith Square
which has excellent acoustics. The results here
were extremely good and the extra realism using
quadraphony was most impressive.
We have not yet tried placing the listener in
the middle of the orchestra and recording

Alluding to the Jimmy Helms hit recorded at
Majestic a few months ago, Roger said: 'We
think that you will agree, an offer that nobody
financing record productions can refuse'.
Speech -Plus Recordings specialise in voice
recordings. The studio is 26 by 4.9 x 3.1m
high. Run by Lorna Coates and John Fay, this
studio is suitable, they say, for small music
ensembles and solo instrumental work; commentaries; audio visual programmes, language
laboratory and other teaching and training
courses for which comprehensive pulsing
facilities have been installed; and large-scale
drama productions using several microphones,
live and dead acoustics, sound effects, grams
and tape replay units. The control room
measures 3.7m by 4.9m, which SP say is big
enough for six people besides the engineers.
The width of the window is just over 2.4m.
The desk is a 10/4 Lander and the tape
machines are Bias and Revox with a Garrard
replay machine.
Rates vary between £8 and £12 an hour
depending on cost, size and facilities needed.
Commentary sessions are £8, film strip commentaries with music or sound effects and
pulsing are £10 an hour, full drama productions
with music, sound effects, an operator and so
on are £12 an hour. Quotations for tape copying are made according to individual requirements as are prices for cutting masters and so
on.
There was no space for 'Diary' last month
and I apologise for having to re-serve some of

music specially arranged for four channel
but using the extra two channels for reverberation to give added realism, has resulted
in the following very tentative conclusion.
1. The highest quality equipment must be
used in every part of the choir, and inferior
microphones or speakers will not do for the
rear channels. In fact coloration there seems
to be more noticeable than in front.
2. The most satisfactory recordings seem
to be these where the front two microphones
are balanced for normal stereo working, but
rather close in and with the rear microphones
are close to them for reverberation pick -up.
3. Hall acoustics are even more important
in four channel than in two.
4. A good four channel tape made in this
way gives excellent stereo when played on
a two channel machine and excellent mono
when played on a full track machine.
The Teac recorder with Scotch 207 tape,
the AKG C24 microphones, and the Spendor
and Rogers monitor speakers behaved so
impeccably throughout the tests that it was
possible to concentrate entirely on the experiment without unduly concerning ourselves with
the equipment. One result not expected from
the tests was the discovery that the Teac with
Scotch 207 gave such good results that it
could obviously be used for making good
quality master tapes.
Using four channels in the way described
enables a very close microphone technique
to be used where necessary to give more
clarity while still providing full control over
reverberation.

what should have appeared then and leaving
out the rest. Blame my holiday.
Finally, STUDIO Sousa) was at the Doughnut
Centre, Cheltenham, in June when the
National Association of Rag Merchants held
their annual flower show.
This giant event gave our much -travelled
salesman, Dick Resmond, a welcome change
from the humid summer swelter of the Pavilion,
Bournemouth. The NARM convention is the
biggest C-of-E- sponsored flower show in the
calendar, and millions of insects swarm over to
Cheltenham to see the blooms, load up with
pollen and buzz off again.
Our Dick travelled on a chartered furniture
van loaded with personalities from the rag
world, and had it crashed there would surely
have been a crisis in the pulp business: there
was Pancho Vanilla, the Cornish Ice Cream
Salesman; Griselda Pugh of Hancock fame;
Gerry Atrick, the grand old man of blue
movies; and many others far too numerous to
mention who wouldn't give our Dick the time
of day, never mind their names.
'It really was a great opportunity to meet
people I'd never even heard of before,' said
Dick. `It's occasions like this that make it
possible for Corn Exchange Monthly to be
where it is.'
I asked Dick who he thought the star attraction had been: `Well, I think Norman Survis's
natty line in underwear stole the show'. Our
Dick must have been suffering from car
sickness at the time! ! !
!

this is Otani
From Japan's biggest manufacturer of Tape Duplication equipment, the DP4050 reel to cassette copier.

Highest attainable in cassette performance.
Foolproof operation for non -skilled personnel.
Eight times copy speed.
Complete relay -solenoid operation.
Automatic cycle through Record -Rewind -Stop.
Absolute consistency in manufacture through
production.
Cassette to cassette version also available.

large volume

Otari MX7000 Master Recorder.
From £879 excl. VAT

Modular construction.
Slaves replaceable in 60 seconds.
Servo -controlled direct capstan drive.
Solid construction with Solenoid- operated
mechanism based on 5/16" deck plate.

3-SPEED-3I/71/15 ips or 71/15/30 ips. Electronic speed
change. Cast aluminium deck --1" thick. Sel -sync. Cannon
inputs, optional balanced or unbalanced. Balanced line
outputs. Built -in tone oscillator -700 Hz or 10 kHz. Vu
meter reads input, output or bias current. Equalisation
and bias controls on front panel. Headphone output.
F.E.T.S. all inputs. 2 or 4 channel.

Sole U.K. Distributors:
Industrial Tape Applications
105 High Street, Eton, Windsor, Berks.Tel: (95) 52663 Telex 21879
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PROFILE: JOE YOUNG
By

Adrian Hope

FLASHBACK TO THE
CAMDEN THEATRE
A

THERE IS a well -worn story about a once
well -known American Pop group who came to
England five odd years ago to record a live
public performance. Eight track recording was
specified in the contract and the recording
company had to rip out two machines they had
just built into one of their new studios and
borrow a third as a spare. The group were to
perform on stage with the resident pit orchestra
and an audience of fans were brought in for the
night.
The recording went reasonably well but, as
usual, the group on stage sounded nothing like
the group on disc. Which was, of course, why
the contract had said at least eight track or
nothing. Armed with the eight track tapes, the
group went back to the States and rerecorded
in a studio all their vocal and instrumental
tracks. Then the tracks with the British pit
band were dropped (for union reasons) and an
American band booked to rerecord them.
So in the final mixed stereo disc only the
audience had actually been there on the night
and an engineer who can do a good mix
straight down on to stereo two track is pretty
exceptional now. That set me thinking. Who
in London still works that way? It's quite a
problem, but then the answer suddenly hit me:
BBC Radio.
Now, if you talk to British musicians who
have done BBC jazz or late night music
programmes and ask them for the name of a
balancer they would like to work with, there is
a good chance that the same name will crop up
over and over again: Joe Young. So I went
along to a BBC Jazz Club broadcast that Joe
Young was mixing, the groups being the Stan
Tracey Big Band and the smaller Spontaneous
Music Ensemble (SME). I chose this particular
night because both these bands use string bass
and I have always been particularly interested
in ways of getting a decent sound out of a
string bass and on to tape or through the
noise of a big band.
Recording was at the Camden Theatre,
Camden Town, for transmission several weeks
later. The programme was to be put out both
in stereo and mono so the mix put down on tape
had to be in mono -compatible stereo. All the
preparations, rehearsal and actual red light
recordings were geared to mixing direct to
stereo tape (Studers running at 38 cm). The
finished tape was transported bodily to
Broadcasting House for eventual transmission
and the mix from stereo to mono achieved by
a pad in the presentation rooms at BH. The
question of mono-compatibility is important
and has to be in everyone's mind right from the
start. For instance, if similar signals on both
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the stereo channels go heavily out of phase the
mono signal transmitted can dip very substantially. So some of the more recent BBC control
panels are of a type having four meters, one
showing left signal, one right, one sum and the
other channel difference. But in the tape room
at the Camden Theatre there is a mixer with a
simpler two-needle meter: red and green for
left and right channels. There are two Studer
machines in the tape room so that when the 30
odd minutes tape time on one draws near to a
close, the other machine can be started up on
applause. The night I was there the second
band (SME) played one number that lasted
over 30 minutes. But, without concern, the
tape operator started up the second machine
with an overlap to give himself room for an
edit to finish the tape for presentation.
The mix that goes into the tape room comes
from the control box where Joe Young rides a
Pye 36 channel console for Jazz Club producer
Ray Harvey. On the night I was there, only 13
of the 36 channels were being used but sometimes, especially when the Camden is used for
light orchestral work, all 36 channels are
opened out. Sometimes also an eight channel
sub-mixer is used for the strings to provide an
effective total of 43 channels. Ppms are used
on the Pye console, one each for left and right,
with VUs on the Studers for lining up. Monitoring is through two standard BBC monitor
speakers with provision for muting to half
volume (the normal monitoring level is high
well above the auditorium sound level) and
there is also provision for listening in mono.
There is no limiting because as yet ganged
compressors are not available and, unless the
compressors are ganged, peaking on one
channel only will obviously cause that channel
to be sat on and the stereo image to shift. In
the control room there is another Studer, also
running at 38 cms which provides a constant
short delay signal feed to a pair of reveberation
plates. This delay -plus-reverb are left on
constantly throughout recording and add to
the natural acoustics of the hall.

-

Camden acoustics

The Camden acoustics are certainly not ideal
so close miking is virtually essential. It is an
old theatre, just saved from conversion into a
motorway, so the BBC have not been inclined
to spend large quantities of money on trimming
its honk. Hopefully they will now concentrate
on doing a good job on the at least equally

unsatisfactory replacement for the Camden:
the Golders Green Hippodrome.
One of Joe Young's favourite studios is the
Paris in Lower Regent Street. But whereas the
Camden is equipped for stereo transmissions,
the Paris is not. Another of those uncertain
lease problems that ensnare the BBC it seems.
But I believe the question of the Paris lease is
now resolved so with a bit of luck it will sooner
or later be fitted out for stereo and Joe Young
and Jazz Club will start coming out of the

Paris again, as it used to in the bad old days of
mono. At the time of writing, the only way
that a stereo broadcast can be weaned out of
the Paris is for the BBC to treat it as an
outside broadcast location and bring in an
outside broadcast team.
The day really starts soon after lunch when
Joe Young and his team of engineers move
into the Camden and, for something like a big
band, root out just about every available
microphone. During the week before, he has
checked with producer Ray Harvey and
possibly with the bandleader himself on the
musical personnel for the night and has drawn
up a rough plan of their seating. He also has a
very clear idea of what mies will go where and
only an hour or so is spent setting them up.
'Joe tends to get the musicians to fit in with
his miking and to work round him all the way'
said one of the engineers. I agree, but with the
rider that, as Joe seems to get the best sound
out of a band, and as the musicians usually
seem very happy working with him, his `old
school' way of handling things probably holds
some lessons for us all.
Tracy band set -up
The set -up for the Stan Tracy big band was
as follows: For the five-man sax section, there
were five Beyer MI60 mics. For the three
trombones there were two AKG C12 capacitors and for the trumpets two AKG C28.
The piano (a Steinway with the top off) is
miked with a standard figure -of-eight STC
4038 ribbon, the mic being suspended directly
over the open top about 15 cm above the hole
in the frame closest to the treble end. On the
broadcast that I attended there were two
pianos being used and Joe miked both of
them in the same way. For the drummer, Joe
strung an AKG D202E up high for cymbals
and mounted an STC 4033 at floor level for
the bass drum. This mic is a combination of
moving coil and ribbon.
Most interesting of all is his miking of string
bass. A tiny AKG D109 is wrapped in foam
and pushed in the lower scroll of one of the `f'
holes. This produces one of the best string
bass sounds I've heard for a long time and I've
seen all kinds of mic technique adopted for the
bass with far less success.
By about 15.30 or 16.00, Joe is ready to
check the mies. He moves round the stage
quietly talking into each one in turn while an
engineer in the box labels up instruments on
the fader covers with a chinagraph pencil.
Where two mics stand close together (e.g. in
the sax section) Joe speaks first into one and
then into the other and then into both together.
This way phasing can be checked so that out of
phase spill -over will not cause problems,
especially when the signal gets converted to

mono.
With the mics all checked-and where a mic
such as the one for the bass may be moved, Joe
shakes the cable during the test-the sound

stage is ready for the musicians. By now it is
16.30; time for the Stan Tracey Band rehearsal.
While we waited for this to get under way, I
asked Joe Young about history. Of Bristol
origin, he started with the Western Region of
the BBC in 1940 and moved to London in
1946. He has been a studio manager for years
and, of course, in the BBC being a studio
manager does not mean being tied to any
particular studio. More sensibly it means
moving between studios to handle broadcasts
in a particular field -in Joe's case Jazz, which
is his first love.

Served time in effects
For years he served time in the sound effects
department, creating the noises for programmes
like Journey Mir) Space, all from 78 rpm discs.
He had been doing the Jazz Club mix for years
now and as I said earlier is very well known
amongst all musicians who do the programme.
He doesn't talk much and in an article a few
years ago Peter Clayton wrote about his
clipped speech. All afternoon he talked to me
about a missing 'trom' which was unsettling
the Stan Tracey Band rehearsal and making
all their new scores even more difficult to
polish off than expected. Clayton suggested
that by clipping words, Joe gave himself more
time to say something else.
He clearly craves encouragement and
appreciation, remembering occasions years
back when producers have said how they
liked something he was doing.
At 17.00 the Stan Tracey Band are rehearsing.
No time to lose. The recording is scheduled
for 20.00 and it can't be late because there will
be a live audience arriving for that time. In the
box, producer Ray Harvey pans the band left
to right while Stan Tracey runs them through
a new and particularly difficult arrangement.
If the band want it, there is provision for some
foldback -to reinforce the bass on stage
through a couple of BBC monitors for instance.
But this time no-one is using it.
Gradually a stereo image appears in the
control box and Joe settles down at the
console to chinagraph the names of the soloists
on the channels that they will come up on.
Questions like Will they be standing up for
their solos ?' and 'Who takes the first solo in
this tune?' are passed around. Some questions
get answered. Some don't. A list of soloists on
each tune is made out, but with everyone
working to a 'visual mix' it isn't too important.
All in all there's a general air of controlled
chaos and a feeling that it should be right on
the night -an hour or so distant.
The programme isn't going out live, but
remember it's going down on tape as a final
stereo mix. There is no room for mistakes.
Neither the audience, Humph the compere,
nor the musicians will be able to stay on for a
full scale retaping if it is wrong.
Eventually the Stan Tracey Band rehearsal
is over; the missing trombone has slowed

things up to an uncomfortable extent. The
small group can now rehearse, and after
checking their mic positions they have 15
minutes rehearsal time for a 30 minute spot on
the show. But producer Ray Harvey has
confidence in them and they have been privately
rehearsing all afternoon in Studio IA behind
the control box. So they know exactly what
they are going to do.
At 19.45 the audience are coming in from

the rain outside and Joe Young can break for
a while. He has all of 14 minutes. Then back
to the control box and the red light goes on.
Humph thanks the audience for coming
along and asks them to applaud when they
want, but not to whistle. 'The people at home
have spent a fortune on their stereo receivers',
he explains, 'and if you whistle they will think
their valves have gone'. The audience duly
applaud and the Stan Tracey Big Band roars
into action.
Their kind of music has a magic all its own.
Controlled light and shade and dynamics
generate a sort of excitement that is peculiar to
big bands. A feeling of power in reverse. The
sound coming over the BBC monitors is the
sort that runs shivers up one's spine. After a
few minutes it suddenly dawns on me. The
reason why Joe Young gets what he does out
of a band is quite simply that, once he has set
up the mics his way, organised the musicians
round his set -up and done a basic balance, he
just doesn't touch anything. Apart from
keeping an eagle eye on the meters in case
something sticks their sax bell right up over a
mic and heavily overloads it, he never alters a
fader setting. In fact, the only settings that go
up and down are Humph's voice mic and the
audience reaction mic.
The Tracey Band finished their set and there
is a short break for the SME to come on stage
and play their largely unrehearsed set. As a
result, the tape on the one Studer runs out and
the other one is started up in overlap. By 21.15
it is all over. A total of less than eight hours
and what is on tape is the equivalent of two
stereo 1ps -one each by two widely differing
groups. The next time someone like me moans
about BBC balance on programmes of this
type, willsomeone please write and remind me
about all this. In what other branch of the
recording industry could two different Ips of
mostly new material be made in the same
studio, more or less simultaneously, in one
eight hour working day?

=DON QU D1 00
Instant Phaser
Over 1200" of phase shift
Built -in variable frequency oscillator
Internal envelope follower
Remote control capability
Stereo output
Compatible with Moog and Arp
synthesizers
Automatic and manual operation

To accomplish a phasing effect in the
past, it was necessary to resort to a
relatively clumsy operation utilizing
two tape recorders, a variable -speed
oscillator, a number of patch cords and
a means for setting the signal back into
sync with the rest of the track. Now
Eventide has produced an electronic
phaser which accomplishes all the
desired results in real time with only
two patch cords. In addition and by
means of a built -in oscillator, this
phaser can control the period of the
phasing automatically. By using the
built -in envelope follower the phasing
can be controlled by the amplitude of
the incoming signal.

Specifications
Frequency response:
+1 db.
db (phasing out)
20 Hz to 15 kHz
Distortion:
Less than 1%
Phase shift:
Greater than 1200° at 1 kHz

-0

Input:
Nominal 10

k

ohm bridging

Output
Nominal 50 ohm
Will drive 600 ohm line to +18 dbm
System gain:
Unity gain when driving 600 ohms
or greater

Power requirement:
115 VAC, 50/60 Hz
20 watts nominal
Price £260 + VAT
Feldon Audio Limited
126 Great Portland Street
Telephone 01 -580 4714

London W1 N 5PH
Telex 28668
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One, in console, includes 16/2 mixer above the
deck for straight mixing of masters (fig. I). The
other was the same deck in an extremely
rugged military type portable case complete
with optional battery pack. Electronics must
be carried separately, however. Imagine, 16
tracks on a battery Prices are $16,000 (£6,400)
for 16 -track and $23,000 (£9,200) for 24- track.
The portable cases cost $950 (£380) extra which
gives you some idea of how they are built.
MCI showed their JH-16 recorder (fig. 2).
This seems to have gained quite a lot of
popularity since it was introduced last year.
MCI have upgraded the deck with their new
J11-100 transport which features crystalcontrolled tape speeds with dc servo -drive
capstan motor system and an all-solid -state
logic design. The 16 tracker costs $16,500
(£6,600).
3M were, of course, at the convention in
force. Their 8 -16 -24 track versions of Series 79
were unchanged but they have added -2 -4
channel versions to round out the line. Specifications are identical with others in the series
as the same open -loop drive system and
electronics are used.
Scully/Metrotech showed some new additions to their line. They introduced the Series
400 logging recorder which can record over 614
hours on a 27 cm reel. The recorder makes up
to eight passes with automatic reversing at the
end of the reel. One novel option was a matrix
24-hour time clock which can add and read the
hour, second and minute on the tape. Setting
any desired time with a thumb -wheel- switch,
the recorder goes into fast wind and searches
out the setting, where it goes into play. The
Scully 100, 'the poor man's 16 track,' was on
display with an improved pinch-roller system.
A worm -gear system holds the pinch roller in
place instead of the old solenoid. `Heat of
operation used to produce uneven pressure,'
said the Scully man, 'but the worm -gear holds
tight regardless of operating conditions'.
Custom Fidelity showed their 16 track entry,
the Pro Master 16. Another machine to use a
servo capstan system like 3M and Stephens,
the Pro Master offers VU- calibrated peak reading meters using leds on each channel and
a digital- readout tape length counter for fixed
or variable speeds. By rotating a large metal
plate (on which the left-hand guide is fixed) the
machine comes quickly to a stop and resumes
play when you let go, making this machine
!
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LOS ANGELES and New York have many
things in common. For one, their vast geography assails the eye with what seems to be
an interminable line of office buildings, hotels
and residential districts. Another is the fact
that both metropolises are inhabited by three
types of people: starving actors, inebriates and
conventioneers. In the latter category, New
York and Los Angeles share yet another
similarity. They each hold a convention of the
Audio Engineering Society, New York in the
autumn and Los Angeles in the spring. The
Los Angeles version took place this year from
May 15 to 18.
The exhibits and lecture halls of the AES
Convention take up the entire mezzanine of
the spacious Los Angeles Hilton. A short
stroll around the exhibits with my standard
query of `What's new?' produced one major
impression: the audio industry in the States is,
for the most part, in a period of stagnation.
Whether due to the fluctuating dollar, wage price freezes or various other causes, the professional audio industry is holding tight for the
moment. Of the few concerns who are branching out or introducing new products, they are

AES

Los Angeles

in retrospect
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mostly small companies who have little to lose.
It was surprising to hear quite a few salesmen
of some of the leading companies answer my
`What's new?' with the simple 'Nothing'.
Despite this, attendance to the convention
broke all previous records with over 3,000
attending.
The 'big' recorder of last year, the Stephens
40 -track 811D-103, was back again. This time
it was working, with a quiet admission that
last year's was a mock -up and a few smiles
when mentioning how many in- the-know said
that Stephens would never get it working right.
The machine on display had already been sold
and used at Leon Russell's new studio with 'no
complaints' the salesman assured. The deck,
which uses 40-track heads made by Applied
Magnetics, does have a 4 dB signal-to -noise
loss compared with a 16-track recorder. The
40 tracks, interestingly, conform to 16 and 24
track masters which, when played on the
Stephens, appear on one or more of the 40
channels. The deck uses a capstanless drive
system, running at 76 and 38 cm /s and the
recorder is priced at $39,500 (£15,800).
Perhaps the only recorder completely new
to the convention was one introduced by
Xedit. Two interesting variations were shown.

tJön
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very easy to hand-cue if you are so inclined
(fig. 3).
Electro Sound, long in the tape -duplication
field, showed their new entry to the studio field.
Similar in appearance to the Ampex 440, the
Electro Sound ES -505 does offer some interesting refinements. The recorder includes a built in seven- frequency audio oscillator to simplify
testing and alignment. The head gate slips
straight down into the deck to aid head cleaning
and degaussing, and jumps back up when the
play button is depressed. Motion sensing with
hybrid relay-logic circuitry allows the recorder
to go from fast forward to play without going
through stop. As an option, the 505 offers a
hook-on outboard take -up reel to simplify
editing. The recorder also features a new
design capstan idler wheel. Unlike most idlers,
which are sand -blasted to give them a `grip'
surface, Electro Sound engineers claim to have
perfected a method which puts permanent
non -wearable `teeth' on the idler. The two
channel ES -505 lists for $3,095 (£1,238) with
versions from one to four channels (fig. 4).
Ampex showed their line of recorders,
unchanged from last year except for some
refinements in the power supply of their 1100
series. Tascam showed their latent entry into
the multichannel field with an eight channel
125 mm machine for $3,900 (£1,560). The
recorder displayed was their second prototype
and, for such a price, it will be interesting to
see how well these recorders withstand the
abuse to which their more expensive brethren
are subjected.
Inovonics showed their new upgrading
recorder electronics. Similar to the Ampex
electronics but with improved specifications
and increased versatility, the electronics are
available in one or two channel units, the latter
listing for $1,150 (£460). Tentel showed their
new T-2 tape tension gauge which can measure
tension on stopped or moving tape from 3 to
25 mm widths (fig. 5). A simple hand -held
instrument, the T-2 operates in any position
(even upside down) with no adjustments. Price
is $198 (£80).
3M and Automated Processes showed their
audio -video, audio-audio or audio -film synchronisers. The 3M unit contains a digital readout of hours-minutes -seconds-frames on the
main control panel with an offset control and
meter showing the number of frames offset
either ahead or behind. Prices are not set but
will be in the $12,000 (£4,800) range. The
Automated Processes version, called MagLink,
contains two digital readouts for the master
recorder and slave unit. Offset positions can
be introduced through a keyboard and are

recorded on the master recorder. With the
slave on `auto' the relative position between
the two machines remains constant. In manual,
offset changes or corrections can be introduced.
The unit can also preprogram the master so
the slave starts and stops at predetermined
points, a boon for the audio effects mixer.
The three noise reduction systems, Dolby,
DBX and Burwen, were well in evidence. DBX
have had considerable growth since last year
and claim to be selling 400 channels of noise
reduction per month, closing on Dolby in
units -per-month though a good distance away
on units-in- the -field. DBX showed their 119
and 216 studio systems (fig. 6), the former a
record -or-play 16 channel version, the latter a
record- and -play 16 channel system. A spare

3
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module is included with each. DBX also
showed their home noise reduction systems
which are electrically identical to the other
systems but are packaged as home units and
use pin plug connectors.
Consoles were, as usual, the biggest thing at
the convention. The trend seems to be toward
stock consoles and few completely new boards
were shown. Auditronics showed their `Son of
36 Grand', a 26/24 or 26/16 desk which is
claimed to be operable in ten hours after being
unpacked from the shipping crate due to
extensive factory testing before shipment.
Spectra Sonics showed two of their custom
consoles which are now all in -house built.
Among their features is the smallest quad
joystick panner available which fits into the
standard console 37 mm width. The other
console they had on display (fig. 7) was produced for Consumers Union to test consumer
high fidelity equipment. Considering what
some home equipment is like these days, the
specifications on that console must be outstanding. Cetec, a new US conglomerate of Electrodyne, Langevin and Gauss, showed their
consoles including the new Langevin Series 10
broadcast console (fig. 8), which has quite a
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futuristic appearance. Cetec also showed the
Electrodyne 2000, a large stock console with a
16/16 configuration. MCI showed their JH-416
and JH-416LM stock consoles, the latter available with light meters (hence the LM designation) which can display either average or peak
levels. Both models are now fitted with Penny
& Giles faders and full quad panning. The 416
runs $19,950 (£7,980) for 16-channel and
$24,750 (£9,900) for 24- channel with $3,000
(£1,200) extra for 24 light meters in place of
normal VU meters. Tascam showed their basic
consoles which can be built up to 24/4 at $450
(£180) for the basic board plus $150 (£60) per
input module. The real monster boards were
shown by Neve (who else?) and Audio Designs.
The Audio Designs showed all output channels
with pulsating lines. This is the first system I've
seen where these `lines' have been readable
although it is still difficult to tell which line is
with which channel.
Mixers seem to be more prominent than
previous conventions due, no doubt, to the
number of on- location recording and public
address uses and tc their cost compared with
the usual large consoles. Shure showed their
line including the new SE-30 mixer which
contains a gated compressor which is virtually
inaudible while in operation as the gated
memory reduces the `pumping' effect normally
associated with compression.
Interface
Electronics showed two new Stevenson mixers,
the Series 200 alsc has an optional compressor,
track selector, high -low cut filters, solo button
and other options. The 100 is available in
various forms from $1,860 (£744) for an 8/4
straight mixer to $5,040 (£2,016) for their
deluxe version.
Quantum Labs showed their new QM 8
mixer, an 8/4 board. This mixer includes
a headphone cue system and quad pan pots on
each channel.
Mark Levinson, a new name in the audio
industry, showed his D1002 and Model 61
mixers, listed at $7,000 (£2,800) and $2,500
(£1,000) respectively, both with five year
guarantees. The 61 is a mono film sound mixer
(fig. 9) claimed to be `stage -of-the-art'. A
battery-powered unit, it has provisions for
phantom powering capacitor microphones as
well as bass roll -off, phase reversal, VU meter
(which reads off monitor output for setting
levels and pre- auditions), led indicators and a
built -in high- quality capacitor microphone to
slate the tape verbally. The mixer also has
provision for running all six microphone inputs
through a remote cable. The VU meter reads
either average or peak levels and its light can
be turned off to conserve batteries. The Allen
& Heath mixers were also introduced to the
States at the convention and were, in general,
well received.
One of the most interesting mixers wasn't
exhibited on the main floor but in one of the
hotel rooms. Dan Dugan, of San Francisco,
was showing his prototype mixer to various
manufacturers. Perhaps the `mixer of the
future', it actually performs all the time consuming functions of the engineer. Each
input has a gain control with an electronic
threshold switch which turns that input on
when the information on that channel exceeds
a preset level. Thus, every input could be 'on'
but would not pass any information until
someone approaches one of the microphones
and says something. Thus, the dB loss of
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multimike systems would not apply and
maximum gain could be utilised. Mr Dugan
even turned one input up until it was way into
feedback. But, as he stepped away from that
microphone. the feedback was shut off with
that input. The secret to the system is measuring the ambient noise level in the other microphones. Since all mikes were picking up the
feedback in the room, it was considered
ambience while the voice, which appeared in
only one mic channel, was not. Thus, in basic
setups like rock bands or church sound systems,
the operator would just set the levels and the
threshold of ambience and that's it: the system
would turn each channel on and off automatically.
Most microphone manufacturers at the
convention seemed to be little changed from
last year. There were a few new models, one
being Shure's new SM7 (fig. 10). Claimed to
equal the sound of capacitor microphones, the
SM7 is Shure's answer to the Electro -Voice
RE-20. Response is virtually flat with slight
peak at 10 kHz dropping off around 15 kHz
where it is 7 dB down. It has a near perfect
unidirectional pattern. Burwen Laboratories
have entered the microphone field with their
new line of capacitor microphones (fig. 11).
Capsules, power supply, cables and other parts
are available separately and a complete omni58
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AMERICAN BROADCAST
AND RECORDING INDUSTRY. THERE IS NO
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Broadcast Equipment

BROADCAST
TURNTABLE
12C

N.A.B. STEREO RUMBLE
REQUIREMENTS
* 3 -SPEED
* ONLY 3 MOVING PARTS
* DEPENDABLE RUGGEDNESS
* EXCEEDS

Specifications:
Drive: Outer rim with idler wheel.
Capstan: Phenolic- Ground on Motor Shaft.
Platter: 91b. Aluminium, concentricity ±001 ".
Stereo Rumble: -62dB (Ref -weighted audio)
Wow and Flutter: 0.05%.
Speed Regulation: 99.95 " 'o.
Start up time: 1/16th of Turn (to full speed of
33rpm).
Line voltage: 240V (50 cycles).

O0©

12C

Turntable

STEREO
CARTRIDGE

BROADCAST
RECORDER
Specifications:
* Direct Drive -No belts.
* Plug -in state electronics.
* Mono or stereo.
* Accepts all size N.A.B. cartridges.
* Micro adjust -Nortronics Heads.
* Designed for remote control.
* Full accessibility.
* Performance specifications exceed
*
*

O0©

*

Stereo Cartridge Recorder
*
*

Sole U.K. Distributor:

TA

N.A.B. requirements.
Electronically regulated power
supply.
"Instant" Cartridge removal.
"Built -in" 150 Hz generator and
detector at no additional cost.
Tertiary (8 kHz) Generator and
detector optional.
Facilities for microphone or high
level input.

Industrial Tape Applications
105 High Street, Eton, Windsor, Berks.Tel: (95) 52663 Telex 21879
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directional mic with power supply runs just
over $800 (£320) which is a great deal of money
for one microphone. But the most intriguing
new microphone was a new Electro-Voice
entry. As yet unnamed, the microphone is
about 13 mm across and virtually invisible. I
was not allowed to photograph it because the
CIA might cancel their order' said the salesman.
The mic is fashioned after a tie tack with the
'tack' part, which can be pushed through a
jacket or tie, actually being a miniature coax
connector with the jack at the back of the
garment. Response is claimed to be relatively
flat from 50 to 15 kHz and the salesman to
whom it was pinned had used it connected to
a Nagra SN recorder in his pocket to make
some `very interesting' recordings
the
detriment of his victims. Electro -Voice also
showed their new version of the 642 shotgun
(fig. 12), which is considerably lighter than its

quad separation. And speaking of separation
displays, JVC showed their memory peak level
meter (fig. 23). The meter, which uses a very
eye -catching orange -line circular display system,
can register peaks permanently or normal VU
readings. The meter uses a 'plasma film' for
the display. Among matrix systems, Sansui
seem to be the leading system as all Japanese
commercial broadcasters are using the QS
system.
They showed their QSE- 4 /QSD -4
encoder/decoder system. They claim 'separation in excess of 20 dB' in quad with 'excellent

mono compatibility'.

-to

predecessor.
Quite a few new equalisers were shown, one
of the most interesting being Multi- Track's
new Vari -Band Sweep Equaliser (fig. 13). This
unit contains low, mid and high frequency
equalisation, with a difference. The operator
may choose 20 to 100 Hz or 100 to 600 Hz for
low eq, 600 to 3 kHz or 3 to 6 kHz for mid eq,
and 6 kHz to 20 kHz for high eq. A bandcentre
control allows the user to choose the mid
frequency (in any of the bands) at which peak-

ing or dipping will be most prominent. A
bandwidth control then determines the amount
of peak or dip. Thus you can get a boost or
dip of up to 15 dB at any setting with a bandwidth from a sharp 16 dB per octave to a wide
2 dB per octave. One section can have a wide
bandwidth while the other has a narrow
bandwidth and one can peak while the other
dips. Cost of the units is $350 (£140), which is
quite reasonable for this versatility.
UREI showed their 5274 graphic equaliser
which contains 27 third octave controls from
40 Hz to
16 kHz.
Controls peak or
dip up to 10 dB. Shure showed their new
M610 graphic equaliser. With mic level and
high level inputs and outputs, the M610
matches their M67 mixer in appearance and
dimensions. A dip filter only, the Shure unit
has eight straight -line controls from 63 Hz to
8 kHz with a maximum attenuation of 12 dB
per section.
There were a few new amplifiers shown.
Bose showed their 1800 series stereo power
amplifier. In a rackmount chassis,
the
1800 produces 400W into 4 ohms. The front
panel contains a peak- reading led display for

each channel. Zero Impedance Systems showed
their line of amplifier cards for RIAA phono

equalisation, mixing, line and mic preamplifiers
and a miniature 50W card amplifier (fig. 14).
Distortion is less than 0.1 per cent at full output
and frequency response is +0.1 dB from dc to
50 kHz. Output impedance is described as
'virtually zero'.
But the most interesting new amplifier was
BGW 1500.
the
Called
the
Arc
Welder's Special, an apt name, the 1,500 can
produce 1.5 kW into 1C! The 16 output
transistors are on four-section heat sinks
connected with their fins together; forced air
cooling comes from fans front and back of the
fins. The tremendous output, claimed to be
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up to 100A peak, is too great to be handled by
so four sets are
provided to handle the current. As this is a
mono amplifier, perhaps we can look forward
to a stereo version. (That was a joke, but I can
imagine those with 700W amplifiers will jump
at the idea.) Price for the 1500 is $1,350 (£540).
Custom Fidelity showed their ic digital stopwatch.
This clock, which features all
ic construction and segmented readout,
measured 50 x 125 mm and is about 13 mm
thick.
Oberheim Electronics showed their DS-2 and
DS -3 digital sequencer which can store and
repeat up to 72 notes (16 notes for the DS -3) as
either one 72 -note run or one 48 -note and one
24 -note sequence or three 24 -note selections.
With a range of five octaves, the sequencers can
adjust tempo to 16 times faster or slower than
originally programmed. The DS -2 costs $795
(£318), the DS-3 $495 (£198). Levinson showed
the Jecklin -Float electrostatic headphones.
Made in Switzerland, these feature large
removable electrostatic elements.
Crown
showed their distortion analyser. Measuring
2nd and 3rd harmonic distortion in seven
ranges from 0.1 per cent to 100 per cent fullscale, the unit can read four channels
simultaneously.
The matrix versus discrete battle continued
as last year. Nippon Columbia introduced a
combination discrete-matrix system which uses
a similar system to the CD-4 disc but with
matrix signals in the baseband reducing
frequency response requirements to 36 kHz (as
opposed to 45 kHz for the CD -4). Actual
discrete separation occurs only at mid frequencies since 'sensitivity of human ears for
localisation becomes poor at lower and higher
frequencies' say Nippon. Well, perhaps this
just confuses the issue. Of course, those who
feel so inclined may take a middle-of-the -road
stance. Scheiber Systems showed their new
'25 dB' system which they claim produces 25 dB
of separation in a matrix quad format. Peter
Scheiber, the inventor and one of the pioneers
of early matrix systems, said that the new
system has no effect on dynamic range (greater
than 60 dB) or distortion (less than 0.1 per cent
harmonic, 20 Hz to 20 kHz). The system
includes an oscilloscope-type polar display of

just one pair of banana jacks

The technical sessions, which are the actual
reason for the convention, were held in two
large halls in the Los Angeles Hilton. The
papers were divided into 13 sessions ranging
from transducers to digital techniques in audio.
D. B. Keele, Jr of Electro -Voice presented a
paper on a new method of low frequency
measurement for loudspeakers using a near field sampling technique. Thus, using this
simple low frequency approach, speaker manufacturers can no longer omit the bottom octave
from their measurements because of lack of
suitable equipment. All measurements can be
made in a non -anechoic environment. John G.
McKnight and Trevor Kendall, both of
Scully /Metrotech, presented a paper on a
proposed new equalisation for 38 cm /s tape
mastering to take advantage of the new highoutput low -noise tapes. The new standard
includes no low frequency pre -emphasis and
high frequency reproduction equalisation of
+3 dB at 6.3 kHz (25 vs); pre -emphasis at
4 kHz is increased to +1 dB and, at 16 kHz,
to +6 dB. A noise and signal reduction of 3 dB
at 4 kHz and 6 dB at 16 kHz is claimed with
overall response (one RC equaliser) up to 20
kHz at less than 0.5 dB ripple. D. A. Eilers of
3M proposed a new system for a compatible
discrete quadraphonic eight track cartridge
where the head stacks have each channel split
(in a quad player) into two channels, thus both
reading the same information on a standard
eight track cartridge but covering separate
tracks on a quadraphonic cartridge. Considering the existing alignment and noise problems
in this medium, one wonders what the effect of
reducing the track size would be.
A whole sessior was devoted to automated
mixdown systems where UREI, Quad -Eight
and Automated Processes spoke about their
respective systems and related subjects. During
the Motion Picture Sound session, loan Allen
of Dolby Laboratories spoke on producing

optical soundtracks. However, Dolby would
have more effect if the cinema industry would
change the well-entrenched Academy Curve by
which virtually all films are made. Ronald
Uhlig of Kodak spoke on producing high
quality optical soundtracks where each normal
channel is divided in half for stereo tracks. The
convention was ended with the Recording
Workshop. The third year for the workshop,
Bill Robinson of Sunset Sound introduced Bill
Lazerus, Brian Ingoldsby and Ron Neilson
who recorded and mixed a 16-track master
right in the hall. First a group named Voices
played the instrumental tracks for their song
Ride a White Horse and over -dubbed the vocals.
Then came the various signal processing
techniques including phasing, Kepex and ring
modulation.
Finally the tape was mixed
through a Compumix automated mixdown
system.
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By Roderick Snell

TEST CARDS AND SIGNALS
Part One

SOUND ENGINEERING has been developed
to the point where many listeners are unable
to tell the difference between a live chamber
orchestra and a good tape recording if both are
behind a screen. Techniques and equipment for
measuring the performance differences of
studio equipment are subtle and need both
experience and training.
On the other hand no one could be fooled
into thinking that a small flickering television
screen is anything like the real thing and,
although broadcast and cctv engineers may
chide the public for putting up with the further
degradations that take place in most domestic
tv receivers, it is the viewers' lack of interest in
improving the technical quality of their `window
on the world' rather than their ability to detect
these faults which prevents their demanding
better results.
Given practice, any cctv user can train himself fairly easily to assess the main aspects of
tv system performance with no more than an
intelligent eye and a test pattern.

1qu1.-ur#a.-111..--;;
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Several STUDIO SOUND readers have questioned the validity of printing test cards in the
technical reviews, arguing that distortion in
the printing system will mask the effect it is
intended to show. In fact the photographs of
testcards are chosen to show some aspect of
performance which will not be lost in the greyscale and resolution errors of the printing
process. Grey -scale accuracy is not a significant
weakness of vtrs, although such errors in a
review of the Mullard silicon diode tube did
obscure the results, and resolution problems
can be avoided by printing the card large
enough or by showing only the relevant
section of the card, suitably enlarged. Ringing
and noise are harder to show but there is
evidence from the BBC research department
that the correlation between viewers' assessments of noise off-screen and in photographs
is good (ref. 1).
Monitor requirements

If the quality assessments are to be mainly
visual, the monitor is clearly the most important
instrument, and time given to ensuring that this
equipment is better than the other links in the
video chain is well spent. A near-perfect signal
is needed to check the monitor performance,
and the best source for this is an off-air test
card. Allowing that the receiver is of a high
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quality, this is still true in the case of a broadcast camera. Broadcast test card F, for example,
comes from a highly expensive monoscope
system in which the test card is printed inside
the camera tube, thus eliminating lighting and
lenses. The signal -to -noise ratio, geometrical
accuracy and resolution of test card F probably
make it the best test source there is and it may
well be worth spending more on the uhf aerial
system plus £100 or so for a good quality
front end such as the Decca RU-4011 (which is
used by many manufacturers as well as studios)
for a standard signal source.
Having set up such a system, using either a
specialised receiver unit or one of thç better
receiver /monitors, a source of test card F
should be carefully tuned in and a check made
for noise. The monitor contrast and brightness
levels should be set so that all steps of the
grey -scale are visible and the white sections of
the picture are not so bright that they lose
focus. This can be checked by looking closely at
the line structure of the picture; if the lines
thicken and merge on whites, contrast or
brightness must reduced. As the brightness
needed depends on the ambient light level,
reducing this enables one to achieve the
maximum contrast.
Noise on a good signal should be invisible
at the normal monitor settings and, if it is

WE HAVE ITIT WORKS

COMPUMIX
The first automated mixing system
that makes sense. It's designed to
augment your present mixing
console ... large or small. Even if
you're not ready to address a
memory with your mix information,
our controller will give you the
flexibility of an extra pair of
helpful hands; to make those
exasperating mixing gymnastics
more comfortable.
COMPUMIX makes sense because
you can utilise your existing
equipment to add the benefits of
automated mixing. It's ready for all
the progressive thinkers to
become doers.

-

better than 46 dB, will only become detectable
if the contrast is advanced well beyond its
normal setting.
Noise on playback from a good vtr should
be better than 42 dB and, if just visible, not
annoying. 38 dB is visible, and quite noticeable
when compared with the original off-air
signal. Greater than 36 dB noise will be
objectionable to many viewers, even if still
usable. Fig. 1 gives an idea of the appearance
of different signal to noise ratios.
The resolution can next be checked: all the
frequency gratings to the right of the circle on
the circle on test card F should be visible and
of equal brightness. The amount of degradation
that can be allowed here depends upon the vtr;
the receiver and monitor resolution must
exceed that of the vtr to be useful as a test.
The degree of resolution of detail, like sound
high frequency response, is often debated and
many of those involved often have a vested
interest. The argument is well put by Martin
Dickstein of RCA (ref. 2) who finds that more
than 610 lines cannot be seen at a viewing
distance of four times the picture height.
Dickstein concludes that even 400 lines will be
hard to see unless contrast and other viewing
conditions are carefully tailored. But this does
not take into account the many specialised uses
of television in, for example, engineering,
medical and other scientific areas where the
viewer may be close to the screen. Those who
have used a high resolution 700 or 819 line
system usually agree that these processes
benefit from the best resolution one can get.

Above: Fig. 2, BBC Testcard
with poor sync separator.
Below left to right: Fig. la,

b, c

F on

monitor

As the cctv user needs a good monitor for
his primary measuring instrument, several
peculiarities of equipment originally designed
for 525 line 60 Hz use are worth looking out for.
Line and frame linearity is sometimes below
standard, as are the sync separation circuits.
Fig. 2 shows the line timing errors in a Shibaden
TU-12BL monitor produced by the vertical
castellations on test card F; this fault does not
show on normal pictures most of the time.
Another feature worth having on a quality checking monitor and which some argue should
be fitted to all tv sets, be they monochrome or
colour, is some form of black level control. If
the dc component of the video signal is
removed from the connection to the display
tube, the absolute value of the video signal is
lost, and only the differences in brightness
between parts of the picture are seen. Although
visually satisfactory for most of the time, fig. 3
shows the sort of test which exposes the
problem. In fig. 3a, white and black sections
are separated by a thin strip of mid -grey at the
screen centre.
If the right -hand section is also made white
(fig. 3b) both halves will now appear mid -grey
and the central strip will appear black. Similarly, if both halves are made black (fig. 3c),
they will now again appear mid -grey with the
central strip white. This problem is not found
in top -class monitors, nor in colour receivers,
where the need to keep an accurate balance
between the three colours has forced manufacturers to maintain true black levels.
Lastly, the monitor should be overscanned.
There is no advantage to viewers in seeing the
edges of the picture which may be disturbingly
unstable or noisy especially in cctv signals from
a vtr, so the outer 30 per cent of the transmitted picture area is not used. On the other
62

)

COMPUMIX is noiseless voltage
controlled sub -mixing grouping and
switching control. Think about
that, when you decide ... simply
interface our digital processor for
that memory feature.

COMPUMIX won't let you forget the
good mixes. Little things make a
big difference, however, big things
make a bigger difference.
THE COMPUMIX CONTROLLER.
24 inputs (expandable) to 32.6
sub -mix groupings, master fade, 54
programme auxiliary switch
functions, complete read, write,
update control with our exclusive
digital VCA -800.
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equipment that made visual checks of tv
performance as penetrating as they are.
The circle is the best check of horizontal and
vertical linearity and is placed near the centre
of the picture because it is the most critical
area. The grey and white squares over the rest
of the card give a less precise indication of the
picture geometry right to the edge. The black
edging on some of the grey squares is for colour
receiver registration checking. The grey scale
left of the circle is divided into six densities to
check the system transfer characteristic of
brightness. Again this section has the density of
each step carefully graded so that they give the
appearance of equal density increments between
steps. The actual choice of density for this was
beyond calculation and was the result of
empirical tests done by BBC Research Department for their test card C.
The choice between a frequency wedge (fig. 5)
and a set of frequency bars depends upon the
user's needs. The wedge is in effect a video
sweep at the tv frame rate and is useful for
showing the shape of the high frequency
response as well as the limiting resolution of a
camera or vtr. The wedge is usually marked at

hand, a quality monitor should show these
faults as they can affect the stability of the
display monitors. Tracking errors in the vtr for
example, which are not visible on the picture,
can produce noise and dropout during or near
the vertical interval period which upset the
stability of the replay monitors.
Having chosen a suitable receiver and
monitor system, it is worth taking a close look
at the test card.
BBC Testcard

F

Now used by both BBC and commercial
sources, this had its origins in the early BBC
test card C (fig. 4) which was first broadcast in
1947 when the television service restarted after
the war. This card was unusual in that it was
for trade use, designed after consultation with
the receiver manufacturers and with the
ordinary television installation and service
engineer in mind. It was the care taken to make
this original pattern useful to the non -broadcast
engineer who was probably without test

Fig.

the side so that the figure for resolution can be
read from the point where the wedge disappears
into mid -grey.
The six blocks in test card F correspond to
frequencies of 1.5, 2.5, 3.5, 4, 4.5 and 5.25
MHz, and were chosen to force the viewer into
a decision about the frequency response. The
designers argue that agreement can be reached,
given this small number of steps, whereas with
more steps or a wedge there will be differences

of interpretation.
To relieve printing difficulties, as well as to
give a clean appearance to these frequency
bars, they are made square rather than sinusoidal, and so contain out -of-band energy. To
compensate for this, their modulation amplitude is reduced to 78 per cent so that, after
passing through a bandwidth limited system
with a cut -off below the third harmonic of
the squarewave, a sinewave with 100 per cent
modulation results (fig. 6).
Incidentally, 2 and 3 MHz frequencies are
left out to eliminate possible interference on
receivers with intercarrier sound systems.
The picture within the circle has been care64
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fully chosen to be useful to non -technical
viewers as well as engineers. The markings on
the blackboard are for colour registration, the
blouse is a saturated bright red but, if exaggerated, makes the girl's face too red. A girl
was chosen because she did not need make-up,
which apart from being artificial, might go out
of fashion !

Test cards and vtrs
A still picture is by far the severest test for
stability in a vtr or telecine so, if the salesman
for some new video recorder insists on demonstrating it with fast -moving pictures only,
chances are the stability is poor.
`Hop' and `weave' are the terms used in film
and telecine for the respective equivalents of
vertical and horizontal jitter in vtrs. Vertical
jitter usually results from the disturbances of
head changeover in a two-head omega wrap
vtr or the dropout period in a single-head
machine such as the Ampex, Philips or IVC
25 mm models. The effect is highly monitor dependent, its degree depending on the line
flywheel time constants. However, nothing
exposes the problem better than the vertical
bars of the test card.

Fig. 7

Test cards for cameras and vtrs

An off-air test card is to be preferred for vtr
testing because of the very high standard

1111111111111111111
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video
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obtainable but test card F is only transmitted
at certain unspecified times. Also, broadcast
signals are clearly of no use for camera testing
so, after the vtr and monitor have been checked,
or where no off-air facilities exist, a test card
for camera use is needed.
One of the best known of these is the Marconi
1 resolution chart (fig. 7), which their associate
company English Electric have made available
to cctv users who are customers for their
camera tubes. This monochrome card has
frequency blocks between 100 and 800 lines
and the wedges cover the range between 200
and 800 lines. The corner resolution circles and
wedges are particularly useful for testing camera
focus fields but the other tests still make it
useful for vtr assessment, provided the camera
performance is good enough.
Even illumination of the card is difficult and
specular reflections have to be avoided so,
where professional tests are being done, a large
transparency in front of a light box with even
illumination of adjustable intensity is to be
preferred.
Another test chart has recently been produced by Studio 99 Video (fig. 8). This is
similar to the BBC test card C but with corner
resolution circles. One criticism of this card is
that its frequency gratings have rather large
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exact cut-off harder to determine (fig. 10).
The quality of pictures cannot be related
simply to the frequency range as the phase
response is equally important in any tv system.
A clear transition between black and white
edges requires both frequency response to be
wide and phase response to be constant. The
sharp cut -off needed by a vtr which has had its
high frequency response extended as far as the
low limit of the fm carrier will often produce
objectionable `ringing' on edges. In such a case,
lowering the cut -off and correcting the phase
response will produce a softer but subjectively
more satisfying picture. None of this information
will be found in the specifications of low cost
ctrs so time spent in developing the skills of
visual analysis of test cards will help when

choosing new equipment.
Conclusions

Visual tests of cctv performance are more
important than any others and a good off-air
signal coupled to a high -quality monitor is the
best start. A monitor with good resolution and

geometry, preferably with black level correct tion, adjusted to overscan the picture, can then
be used in conjunction with broadcast test
cards and, provided the user knows what to
look for, he can achieve as useful an analysis as
the trained engineer.
Part Two, next month, will discuss electronic
signals and their measurements with both eye
and oscilloscope. Noise tests are covered, as is
the Philips electronically generated test card.

Acknowledgements to:
Fig.

10

Phase error

gaps and would disguise the difference between
for example. a poor 12.5 mm vtr of 220 lines
resolution and a much improved machine with
280 lines. Most vtrs have a very sharp high
frequency cut -off (up to 50 dB per octave) and
in their case it should not be too difficult to get
an accurate idea of the limiting resolution as
variation in monitor contrast or camera
response will make no more than a few per cent
difference. This is not the case with cameras,
where the hf roll-off is more gradual and the

BBC Engineering Information, for permission to publish their test cards.
English Electric Valve Company, for permission to use their test card.
Cctv users requiring copies of this should contact Mr G. W. Garthwaite,
at the Camera Tube Sales Department, EEV, Chelmsford, Essex.
Studio 99 for allowing us to print their new test card. Copies of this and
Factsheet No. 2 are available from Studio 99, 81 Fairfax Road, London NW6.
Thanks also due to the Television Unit of the Brighton Polytechnic and
Tim Johnson for help with the off- screen examples.
Ref 1 The visibility of noise in television. BBC Engineering Monograph N o.
3, Oct. 1955.
Ref 2 Studio 99 Factsheet 2, January 1972.
An appendix on the relationship between frequency response and visible line
resolution has for space reasons been omitted from Part One of this article and will
appear with part Two. Ed.

87 NORTH GROVE LONDON N15 50S tel. 01-800-6341
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AS ELECTRONIC musical instruments proliferate, the need for some knowledge of the
principles of tuning grows. In particular,
those concerned with the servicing of keyboard
electronic musical instruments must be capable
of accurate retuning if the effectiveness of
their work is to be apparent to the user.
Even the non -technical owner, aware that
only 12 adjustments need be made for the
tuning of his entire instrument, is likely to be
tempted to `have a go' himself. Assuming
him to be untutored in musical physics,
the result will probably surprise him. The
sequence goes something like this:
One or two pitches have been thought to
be off-tune so the appropriate oscillators are

The comma

of
Pythagoras

adjusted until the notes sound right. But,
when a few chords including these notes are
played, the effect is distinctly off -colour.
The unwary will then proceed to adjust the
other notes of the chords until they sound
right. The result of this is to throw further
intervals out of tune and it is not until two
feverish hours later that the glorious warmth
and resonance of perfectly tuned chords in
the key of C major is achieved. At this point
the weary labourer may summon his wife to
admire his skill. She may be relied upon to
start playing in the key of E and thereby
demonstrate that some of the notes are almost
a semitone out of tune.
The instrument
sounds wonderful in one key, dreadful in
another. So the matter is not quite so simple
as it seems.
A well- equipped worker can tune using a
digital frequency meter, but even this is not
without difficulties. It is not enough simply
to set the instrument at the is gate time and
and adjust the master oscillators until the
correct frequency is displayed for each note.
The one count ambiguity per second, at this
setting, which is characteristic of almost all
digital counters will exceed the tolerance for
good tuning.
An improvement is to tune the highest full
octave of the instrument, using a lOs count
period. A list of values for the octave starting
on C, three octaves above middle C, for a lOs
count is shown in Table 1. This will give

TABLE

1

C

C#
D

R. M.

YOUNGSON

D#
E

F

20930
22175
23493
24890
26370
27938

A4

29599
31360
33224
35200
37293

B

39511

F

G
G4.4

A

acceptable accuracy with an ambiguity of
about 1/80 Hz. An alternative method is to
count the cycle length in microseconds. To
do this one sets the digital meter so that it
measures period rather than frequency, the
count gate being opened and closed by each
(squared -up) double Herz of input signal
while passing a 1 Mhz wave-train from the
clock oscillator.
Table 2 gives a list of period lengths, in
microseconds, for the octave starting on
middle C. Also included in this table is a list
of the frequencies of the same octave, to
11 significant figures.
This is the octave
normally used in tuning divided-type instruments. It is important to note that these
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tables are based on the standard `equal tempered' scale, now in universal use, in
which all semitone intervals are exactly equal,
permitting music to be played with equal effect
in any key. The frequencies are calculated by
computer on the basis of A = 440 Hz (the
internationally agreed standard A) the
TABLE

2

Note

Period in 'is

C

3.8222564321

C.-..".

3.6077296627
3.40524335E9
3.2141217322
3.0337269409
2.8634569312
2.702743443
2.5510501097
2.4078706689
2.2727272727
2.1451688925
2.0247698140

D
D:::
E

F

F#
G

GI;
A

A#
B

Frequency
261.62556536
277.18263104
293.66476797
311.12698377
329.62755696
349.22823147
369.99442273
391.99543600
415.30469759
400.00000000
466.16376151
493.88330123

intervals each bearing the ratio, adjacently,
1:1212. In this system all notes with the
exception of the A are slightly out of tune,
all semitone intervals being a little flat of
tune. To those admitting some confusion as
to what this means and to those not fortunate
enough to possess a digital frequency meter,
the following account of the physical basis of
musical tuning is dedicated.
When a violinist tunes his instrument in
fifths (doh to soh) he listens carefully for a
rough throbbing quality in the tone, which
increases in intensity as he approaches the
correct tuning then slows and disappears
altogether as he reaches the perfect interval.
He is aiming to achieve a beat -less fifth i.e.
a consonance of two notes enclosing and
including eight consecutive half -notes (e.g.
C, C, ,D ,D ,E, F, # and G (which are unaccompanied by any audible low frequency
component). At a frequency below about
eight or ten Hz, separate cycles are individually
audible and these can be heard when two
notes are tuned almost to an exact fifth but
vanish when precise tuning is achieved.
How do these beats arise?
To explain this, one must mention that
perfect sine waves rarely occur in nature
and that almost all natural and man -made
sounds of di3cernible pitch contain, as
additional harmonics, frequencies which are
integral multiples of the fundamental. So, as
shown in fig. 1, a note of 200 Hz will have a
family of harmonics respectively of 2, 3, 4, 5,
6, 7
times 200 Hz. These harmonics are
usually present at an amplitude which decreases steadily with the harmonic number.
Now, the perfect fifth above a note of 200 Hz
is a note of 300 Hz (the interval of a physically
perfect fifth is a frequency ratio of 2:3, such,
for instance, as 1 kHz, and 1.5 kHz, or 256
Hz and 384 Hz). So if we put the harmonic
series of the tones of 200 Hz and 300 Hz
together, as in Table 3, we find that the second
harmonic of 300 Hz is the same as the third
harmonic of 200 Hz and that correspondence
also occurs at the fourth with the sixth and
the sixth with the ninth. Of course, we could
go further and find more pairs of harmonics
of equal frequency but this would be a waste
of time for our purposes in view of the rapidly
12
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whereby we find, in order, the notes A, D, G,
C, F, A#,
Gg, C,, F #, B, E and A. You
can check this from the section of keyboard in
Fundamental
2nd 3rd 4th 5th 6th 7th
200 Hz
400 600 800 1000 1200 1400
fig. 4. It is easiest to count eight adjacent
300 Hz
600 900 1200 1500 1800 2100
keys in a fifth, including the first and the last.
Now we know that to go down a physically
TABLE 4
perfect fifth we must multiply the frequency
Interval
Frequency ratio Notes (examples)
by 2/3 and to rise an octave we must multiply
Octave
1:2
C to C
by two. So, let's try. Fig. 3 shows the results
Fifth
2:3
C to G
of generating a scale, using perfect beat -less
Fourth
3:4
C to F
fifths in a descending direction and rising
Major third
4:5
C to E
Minor third
5:6
C to E
repeatedly by an octave so as to keep within
Sixth
3:5
C to A
the desired range. The frequencies in brackets
are those of the equal tempered notes as
calculated by a computer on the basis of the
two tones, a third, swelling to a maximum
ration
1:1212. An inspection will show that
once in a second and diminishing to a minimum
once in the same second. This is the origin of the natural intervals are always greater than
the beats off-tuning and, if we listen carefully the tempered ones and, of course, the frequency
and count how many beats occur in a timed difference increases progressively throughout
the series.
lOs period, we will be able to hear ten and thus
This surprising result is the explanation
verify that the difference between the two
for the embarrassing fact that one can tune an
partials is 1 Hz and that the difference between
the fundamentals is therefore 0.5 Hz. This instrument to a high degree of aesthetic
satisfaction in one key and find it to be grossly
is a remarkable standard of accuracy considering that no instruments are used. The out of tune in another. The simple and
beating between the fourth harmonic of one unfortunate truth is that a succession of
tone and the sixth of the other will be at a beat -less fifths do not add up to a perfect
rate of 20 in lOs but will be less conspicuous octave. The second `A' obtained by this
process is of slightly lower frequency than the
because of the lower amplitude.
`A' we started with. The difference is called
All the main musical intervals, when
physically perfect, have fundamentals of simple the comma of Pythagoras after the discoverer
of this interesting fact, who lived in Greece
integral frequency ratios. Table 4 shows the
about 2600 years ago.
main intervals with the ratios when beat -less.
For the purposes of this explanation we need
If people are singing in unison or unaccomnot concern ourselves with any intervals panied harmony, the comma doesn't matter.
other than the fifth and the octave (1:2). Singers with good pitch discrimination will
Tuning perfect octaves is particularly easy tend to sing in perfect intervals and will make
as the beating around the octave is the most constant slight adjustments of pitch in order
pronounced of all, since all harmonics of the to do so. To a large extent this also applies
higher note coincide with one of the lower.
to players of the bowed string instruments
In electronic musical instruments, however, and string players who use perfect intervals
we very seldom have to tune octaves as this
often sound out of tune when playing with a
is almost always done for us, and very
piano [so that's the reason-Ed]. But the
efficiently, by binary dividers.
This con- case of keyboard instruments is a special one
venient fact is made use of in the tuning as there are no facilities for making minor
method to be described.
frequency adjustments during performance.
Early in the history of musical theory, it The centuries since the time of Pythagoras
was realised that by using fifths and octaves have seen numerous attempts to solve the
alone one could generate every pitch in the problem and several distinct `temperaments'
chromatic (12 semitone) octave. The idea is have been adopted as compromise solutions.
to proceed downwards by fifths, jumping up
The organs extant in the time of Bach were
an octave when necessary to stay in the right tuned so as to make most of the intervals in
part of the range. Fig. 3 shows the scheme
68
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diminishing amplitude of these partials.
Clearly, a slight mistuning of one of the
fundamentals will lead to small differences
also between the frequencies of these harmonics. In the case of the unmatched harmonics nothing much happens, as the differences are already considerable, but, in the
case of the coincident pairs, a slight shift in
the frequency of one will be readily apparent.
Let us suppose that the 300 Hz note rises to
300.5 Hz. The second harmonic will now be
601 Hz and this will be sounding in conjunction with the third harmonic of the 200
Hz tone (i.e. exactly 600 Hz). 600 cycles of
one occur in the time taken for 601 cycles of
the other. This means that the phase relationship of the two waveforms changes
smoothly through 360° during each second.
All possible phase relationships will have
occurred, from fully in -phase when the two
waves potentiate each other (compress the
air together) to fully out of phase, when they
cancel. Fig. 2 shows the effect graphically.
You can see that we now have, added to the

D,
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the commoner keys as nearly perfect as
possible. This can be done so that an acceptable quality is obtained for keys up to three
sharps or flats but if Bach had tried to play a
piece in a remote key such as F# major, with
six sharps, the congregation would have left
in a hurry. There is a good deal of controversy about the origins of equal- temperament tuning and, probably because of the
Wöhltemperiertes Klavier, Bach is often
credited with having invented it. Certainly
one can play the 48 Preludes and Fugues to
equal effect only on an instrument tuned to
equal temperament but such an obvious
solution to the problem of eliminating the
comma certainly preceded Bach.
It is likely that musicians preferred to
limit the number of keys used rather than to
accept degradation of the purity of intervals,
and some of the older tunings sound glorious
compared with modern equal temperament,
so long as one sticks to certain keys. Helmholz,
who had a very critical ear, found equal
temperament almost intolerable and was
very conscious of its aesthetic inadequacies.
He had a harmonium tuned in perfect intervals
for demonstration purposes. The fact that we
now accept equal temperament uncomplainingly is a tribute to human adaptability
and willingness to accept compromise. In
equal temperament, all intervals are wrong,
each being slightly adjusted so as to distribute the comma of Pythagoras throughout
the octave.
Assuming that a standard A has been
tuned (the method will be explained shortly)
we proceed to obtain a tempered D. To do
this we must compare the second harmonic
of the A (880 Hz) with the third harmonic
of the required tempered D. Table 2 shows
the frequency of the tempered D to be 293.6648
Hz, of which the third harmonic is 880.9944
Hz. So, when the D is correctly tuned, we
will have, in each second, a beat -note of
0.9944 Hz of almost exactly 1 Hz. Counting
for exactly lOs by a watch, it is easy to tune
so as to achieve 10 beats in this period of time.
Having obtained a tempered D in this way,
we next compare the D an octave higher
(587.33 Hz) with the G a fifth below. The
second harmonic of the D is 1174.6600 Hz
and the third harmonic of the G is three times
391.9954 (see Table 2) i.e. 1175.9862 Hz.
The difference is 1.327 Hz which is easily
audible as a beat of just under one per second.
The lOs count gives us 13 beats for correct
TABLE
Interval
A to D
G

C

to
to
to

G

C
F

to AI;
A # to D #
D to G #
G to C #
C to F#
Fr to B
B to E
E to A
F
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tuning. Table 5 lays out the process for the
whole middle octave and shows how many
beats must be counted in a lOs period for
each successive tuning.
Now that the theory is clear, we can get
down to practical details. It will be appreciated
that when one presses a key near the middle of
the keyboard of a divider organ and adjusts
the appropriate master oscillator, one is not
directly tuning this note. The arithmetical
precision of the binary divider system ensures,
however, that the effect is the same. In the
uncommon case of a free -phase organ one
should tune as described below and then
complete the job by tuning the remainder of
the notes, in octaves, to eliminate beats. In
both cases it will be found that the beats are
more easily heard using certain stops (such
as Diapasons) than with others.
The standard A (440 Hz) can be obtained
from a tuning fork or a broadcast signal.
The A above Middle C should be adjusted
in conjunction with this standard until the
beats are first heard and then eliminated.
Now go to the D a fifth below and tune this
to a point obviously flat (lower pitch) of the
required frequency, then raise the pitch
gradually until the beats are first heard and
next eliminated. Continue to adjust in the
same direction listening carefully for the
return of the beats on the sharp side of the
perfect interval and adjust until exactly ten
beats are heard in ten seconds. By making
the D high in this way, one narrows or `flattens'
the fifth, D to A, by the amount
required to consume about 1/12 of the comma.
Having fixed the D, we now take as our
standard the D an octave higher, which, in

harmonic
lower
frequency
3rd

880.9944
1175.9862
784.8768
1047.6846
1398.4194
933.3810
1245.9141
831.5478
1109.9832
1481.6499
988.8825
1320.0000

880.0000
1174.6592
783.9908
1046.5022
1396.9128
932.3276
1244.5080
830.6094
1108.7304
1479.9776
987.7666
1318.5100

0

0

MIDDLE

5

2nd harmonic

D

0

0

Difference Beats
(Hz)
in lOs
0.9944
1.327

0886
1.182
1.506
1.053
1.406

0'938
1.252
1.672
1.116
1.49

10
13
9
12
15
10
14
9
12
17
11

15

B

C

D

E

F

11

V

U

12

5r

a frequency-divider organ, is automatically at
exactly twice the frequency, and tune down a
fifth once again, this time to G. Again one
must start with the pitch a little below the
perfect interval and raise it through the
beat -less point until one hears exactly 13 beats
in 10s, thus ensuring a narrowing of the
interval by just the right amount. Obviously,
the beats on the wide side will sound exactly
the same as those on the narrow so care is
required and the method described is probably
the safest. From G we proceed to middle
C, then from the C an octave higher down
to F and so on. Fig. 4 shows the order in
which notes are tuned and Table 5 gives the
number of beats to be counted in lOs for each

interval.
Be sure to start with A above middle C.
In a piano, middle C is very near the centre
of the keyboard. On a standard five-octave
organ keyboard, at normal (eight foot) pitch,
it lies two octaves up from the bass end and
three octaves below the treble end.
Unfortunately, various misguided organ manufacturers have produced a range of nonstandard abominations in which keyboards
have a compass of three or four octaves, or
something in between, and some, deplorably,
even start with the note G. Since electronic
organs cannot usually be mistuned by more
than a semitone or two there is, however,
little likelihood of confusion as to the location
of middle C.
When you have returned to A after the 12
notes have been tuned, you will be able to
judge how accurate you have been, the final
interval E to A being a check. If all has gone
well, it should be narrow of beat -less by
15 beats in 10s. On no account be tempted to
touch up the A to improve the last interval.
To do so is to invite disaster. The A, once
zero -beated with a standard, should be looked
on as the local sub -standard and never touched.
If the final interval is far out, start again and
proceed more carefully, remembering that
errors may be additive. In particular, ensure
that the beats counted are those on the narrow
side of the perfect interval. Don't feel obliged
to achieve exactly 15 beats in the final check.
It is unlikely that you will do so and an error
of four or five beats, either way, is pretty good.
Remember that five beats of inaccuracy in
lOs represents a frequency error of only half
a Herz at the second harmonic which is a
quarter of a Herz at the fundamental.

how do you
clean your
tapes?

v2G,/z

2'4/.zr./

LeeRaser
Bulk erasure is the only way to get rid of background
noise and build -up of incompletely erased signals.
Ask for details of the new LeeRaser LR70 and LR71 tape
demagnetisers

...

between the world famous 3M Wollensak
cassette tape transport and no compromise electronics
designed and manufactured in Britain.
The Wollensak transport, renowned for maintaining
its high performance throughout years of use, is
matched to electronics designed to give reel to reel
quality with cassette convenience and economy:
high reliability ensured by solid state switching;

intrinsic low noise further improved by Dolby

*

Noise Reduction System;

*

low distortion at every stage;

correct equalisation and bias levels for regular and
chromium dioxide tapes;

Contact our London office
telephone 01 -874 9054
They will be glad to help.

*

high overload margins throughout;

*

separate amplifiers for microphone, low level line
and high level line inputs;

LEEVERS-RICH

controlled headphone output.

EQUIPMENT LIMITED

Recommended retail price
(excluding V.A.T.)

LEEVERS -RICH EQUIPMENT LIMITED
319 TRINITY ROAD LONDON SW18 3SL
TELEPHONE 01 -874 9054 TELEX 923455
CABLES LEEMAG LONDON

E

MEMF F
ThE MCP CRJI.P

f 150.00

N

NORTH EAST AUDIO LIMITED

3M and Wollensak are trade marks
of the 3M Company.

Dolby

`

NEWCASTLE-UPON-TYNE
NEI
is

trade mark of Dolby
Laboratories Inc.

a
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ARP
Manufacturers: ARP Instruments, Newton
Highland, Massachusetts, USA.
Agents: Boosey and Hawkes (Sales) Ltd,
Deansbrook Road, Edgware, Middlesex HA8
9BB.

Phone: 952 7711.
Studio trade agents: F.W.O. Bauch Ltd,
49 Theobald

cer, sample and hold /random generator, vc oscillator, envelope generator, filter amplifier, voice
module (oscillator, filter, amplifier and two envelope
generators), dual envelope generator, dual oscillator,
triple modulator, and power supply. Five octave
keyboard.

Price: On application.

Street, Boreham Wood, Hertford-

shire.

Phone:

953 0091.

DEW
DEW Ltd, 254 Ringwood Road,
down, Dorset.

2600

Standard complement: Vc lowpass filter /oscillator, vc amplifier, ring modulator, two envelope
generators, envelope follower, random noise generator, electronic switch, sample and hold, audio mixer,
variable -lag processor, two voltage invertors,
reverberation unit, two internal monitor amplifiers
and loudspeakers, four octave keyboard.
Routing: Prewired and miniature jack.

Odyssey

SYNTHI

Phone:

Weight: 9 kg.
Price: £1,650

Three octave keyboard instrument with prewired
switch -selected voices (15) and effects (15).

Weight: 8.63
Price: £682

kg.

2500

Studio system comprising up to 15 vc modules
mounted between 20 -way switch -banks. Available
modules: noise /random voltage generator, filter/
resonator, modulator /vca, sequencer, mix -sequen-

Left: ARP 2600
Below: ARP Pro -Soloist

STUDIO SOUND, NOVEMBER

1973

788 3491.

100

Standard complement:12 vc oscillators,two noise
generators, dual- output random voltage generator,
three envelope shapers with dual trapezoid outputs,
four lowpass and four highpass vc filters (adjustable
to resonating), octave filter bank, two vc reverberation springs,three slew imiters, three is transformer less ring modulators, one 256-event six -parameter
sequencer (10.75k bit capacity and available separately as Sequencer 256), eight vc amplifiers, two x -y
joystick controllers, two five- octave keyboards (with
strike velocity sensors), eight ac /dc input amplifiers,
one frequency -to-voltage convertor (available separately), two envelope followers, four external treatment sends and returns, one double beam oscilloscope and digital frequency meter.
Routing: Two 60 x 60 input pin matrices. Cannon
line output sockets.
Price: £6,500 in UK; £7,500 overseas.
I

Pro -Soloist

70

EMS

Manufacturers: Electronic Music Studios
(London) Ltd, 277 Putney Bridge Road,
London SW15 2PT.

keyboard, noise generator, sample and hold, ring
modulator, audio mixer, vc filter, highpass filter,
two envelope generators, two vc oscillators and one
If oscillator.
Routing: Prewired.

synthesisers

Range of vc synthesiser modules. No data received.

Weight: 27 kg.
Price: On application.

Standard complement: Duotonic three octave

Survey:
Audio

Fern -

SYNTHI

50

Standard complement: As Synths

100

but exclud-

ing multiway control socket, oscilloscope, digital
frequency meter and stand. Line output socket
Igranic 6.25mm jack.
Price: On application.
72 )0.

Oma

The ultimate

Studio Synthesizer

for all Professional,
Custom, f3 Trade Pressings
C. H.

Rumble Ltd., Benedict Wharf, Benedict Road,

Mitcham, Surrey. Telephone:

01 -648

5106

Now distributed by
BOOSEY& HAWKES

Switchcraft
Audio Connectors

w)

Complete range of Switchcraft audio connectors for all
studio and ancillary equipments.
Versatile- 3, 4, 5 or- 6 pole; wide variety of matching plugs receptacles adapters; readily interchangeable with other leading makes.
Streamlined simple positive snap -in connection;
cable clamping and latch lock.

-

Safe

- self-polarisation; captive insert screw provides rigid

assembly and electrical continuity; pin and contact
insulation eliminates hum and noise problems.

low Cost .EXstockluantity Discounts
Write now for free descriptive literature.

With its own speaker and
reverberation unit Arp 2600 adds up to the
complete portable studio synthesizer. It is
renowned for its drift -free oscillators which
almost never need retuning, unlike other makes.
With an Arp 2600 a recording studio can
enormously increase its sound services to clients
- without significantly adding to its overheads.
In addition, it can cash in on the growing
popularity currently enjoyed by electronic music
among advertising creative directors, the men
who determine the choice of music for TV and
radio commercials.
Arp is America's No. 1 name in
synthesizers. Three models from the range are
available in Britain. Contact us for further
details and a no- obligation
Arp odyssey
demonstration.

BOOSEY & HAWKES
(SALES) LTD.

rn

Electronics Division
118 Colindale Ave The Hyde,
London NW9 5HB.
.

,

Tel: 01 -205 8826

Sole U.K. Agent for Switchcraft QG Connectors

F.Theobald
WO. BAUCH
49

LIMITED

Street, [lorcham Wood, netts. ND6 4RZ Telephone: 01- 9530091

Asp
Pro Soloist
71

SURVEY: AUDIO
SYNTHESISERS

AKS keyboard panel and sequencer.

P -VC
Pitch to voltage convertor as incorporated in Synthi

Price:

100.

Convertor

Synthi KS
£164.

Price:

Synthi VCS3j2

Synthi Hi -Fli

Standard complement: Two of and one If/af vc
oscillators, noise generator, vc filter /oscillator, ring
modulator, envelope shaper, dual- spring reverberation unit, x -y parameter joystick, and meter. Eight
way Jones socket for connection to KS, DKS or
DK2 keyboard. Other connectors 6-25 mm jack.
Routing: 162 pin matrix or plug -in patch.

Price:

Eight octave filter bank as incorporated in Synthi 100.

complement: Suitcase version

Price: £137.

£308.

49"
256

matrix

matrix board suitable for interfacing two VCS3/2
of similar 16` matrix synthesisers.
492

256 event six -parameter 10.15k
as incorporated in Synthi 100.

bit digital sequencer
Inertia -free editing

Price:

£583.

and updating.
Price: £1,645.

of

TVR generator

VCS312 with additional 32 note touch keyboard and
256 event sequencer. Instant pitch transposition

Sequencer

(semitone, tone, third and fifth), random note
generation, and independent pitch spread.

Price:

Eight octave filter

ring modulator, fuzz sustain. Designed to process
external instruments.

Sequencer

Synthi AKS
Standard

Standard complement: Octave shift, phase filter,

Price:

£374.

£187.

32

event digital sequencer as incorporated in AKS.

Price:

£510.

Two voltage random generator.

32

Price £125.
74

£320.

Synthi A

Keyboard DK2

Standard complement: As AKS but minus key-

Three octave duotonic dynamic- sensitive keyboard
with internal oscillator and vc source.

Top to bottom right:

Price:

EMS Synthi 100 and VCS3/2. ARP Odyssey.

board and sequencer.
Price: £353.

£145.

MOM

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

Triadex Inc.
MUSE music synthesiser.

Sole agent for

Pearl microphones.

Allotrope Ltd.
Thame Industrial Estate,
Thame, Oxon.
Sales Office: 01-437 1892,
5B

STATE -OF- THE -ART
w/.

imnsw®
±MIIIP
The

B

VOLTMETER WITH
A

& K Type 2425 is

a

& K LABORATORIES LIMITED

Cross Lances Road, Hounslow, Middlesex

new super

tweeter. 2.) New design
'pressure' mid -range slit.
3.) Ultra Linear 12" Bass
drive unit.
4.) A.B.R.
ensures controlled bass

new general purpose

electronic voltmeter and calibrated amplifier
with exceptionally comprehensive features. This
instrument will not only provide correct RMS and
Average values of signals with crest factors up to
5, but it will also accurately measure positive or
negative peaks. A Peak Hold facility with manual
re -set enables the positive or negative peak indications to be held as required or alternatively by
switching to the "Maximum Peak" mode the
highest peak of the two can be held. Transient
measurements thus become a simple procedure.
VU and dBm measurements are also simplified by
provision for two quickly interchangeable direct
reading meter scales. The versatility of the new
2425 is still further increased by the choice of fast
or slow meter dampings with two built in time constants and provision for connecting an
external variable time -constant. The amplifier is
calibrated and adjustable in 10dB steps with an
amplification of 60dB. Its input impedance is
1 megohm /47pF and 1 volt AC or DC outputs are
obtainable. Frequency response is linear from
0.5Hz to 500kHz and signal to noise ratio better
than 60dB from 10mV to 300V. In spite of its
small size it can be mains or battery operated
and the 2425 is thus truly "General Purpose"
B

1.) Celestion's

DIFFERENCE

down to 16Hz.
5.) Precision crossover for

perfect system intergration.

A new Loudspeaker of advanced design suitable for studio
use and for home installations of the highest quality.
UNITS: HF 2000 (dome 'pressure' type) MF 500 (Mid -range
Dome 'pressure' type) Ultra linear 12" bass driver and 12"
ABR. The crossover has resulted from considerable research and crossover points are at 500 Hz and 5000 Hz 80
Watts Maximum, 4 -8 ohm. This monitor loudspeaker system
has an exceptionally wide and flat frequency response.
Very low order harmonic and inter -modulation distortion.
Precise response to transients. Beautifully maintained polar
response ensures absence of unwanted directional effects
and provides a highly satisfactory stereo image throughout
the listening area. Matched pairs.
SIZE 40 x 15 x I ; Natural Teak or Walnut Cabinet
1

4

Celestion
Loudspeakers for the Perfectionist

ROLA CELESTION
DITTON WORKS,

FOXHALL

ROAD,

IPSWICH,

SUFFOLK IP3

LTD.

8JP
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Above:

EMS 256

Sequencer.

Right: Moog
Left:

12.

EMS SynthiHi-fii.

Mid right: Moog Mini.

Below:

EMS Synthi
AKS units coupled by

interface unit.
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EMS random voltage generator

Mini
Standard complement: Three vc oscillators, noise
source, external source preamp, five input mixer,
lowpass vc filter, envelope generator, 440 Hz (A)
reference oscillator, 34. octave keyboard, pitch
bender, overall tuner, glide control three control
inputs and external trigger input.

Moog Sonic Six

MOOG

Manufacturers: Moog Music Inc, Academy
Street (PO Box 131), Williamsville, New
York 14221).

Phone: 716 633 2280.
Agents: Dallas Arbiter Ltd, Dallas House,
Clifton Street, London EC2P 2JR.

Phone:

247 9981.

12

Standard complement: One random signal generator, fixed filter bank, lowpass vc filter, envelope
generator, oscillator driver, two If oscillators, one
vc oscillator, vc amplifier, envelope generator, four
input mixer, jack multiples, reversible attenuator,
two control voltage and trigger outputs, two trunlines, duophonic keyboard controller and power
supply.

3C
Standard complement: Ten vc oscillators, three
oscillator controllers, three vc amplifiers, one random signal generator, one vc lowpass and one vc
highpass filter, filter coupler, reverberation unit,
three envelope generators, one dual trigger delay,
envelope follower, extended range fixed filter bank,
keyboard controller, ribbon controller, four channel
mixer, attenuator panel, trigger /envelope panel, and
power supply. Additionally, four console panels
each with four input mixer, two trunklines, control
voltage switches and attenuator; one console panel
including lowpass and highpassfilters,jack multiples
and three control voltage and trigger outputs.
Routing: 6.25mm jacks.

Weight: 13 kg.
Routing: Prewired.
Price: £675.

Routing: 6.25 mm jacks.
Shipping weight: 36 kg.
Price: On application

Sonic Six
Standard complement: Two vc oscillators, 440 Hz
(A) reference, ring modulator, noise generator,
contour generator, lowpass vc filter, four octave
keyboard, glide rate, master loudness and pitch
bend controls, monitor amplifier and loudspeaker,
external source input.
Routing: Prewired.

Price:

£595.

Presenting The

VARI -BAND SWEEP EQUALIZER!
Equalization any way the ear can hear it.
Continuously variable bandcenter, bandwidth
(slope) and amplitude at a price comparable to
non -sweeping equalizers.

Shipping weight: 80 kg.
Price: On application

P. O. Box 3187, Hollywood, CA 90028
1965 Cheremoya Ave., Hollywood, CA 90068
1213) 467 -7890

3P
Transportable version of model 3C.

Shipping weight: 79 kg.
Price: On application

Dewtron (Regd. Trademark) modules have been going for many years now. There is a module for
practically any sound effect you can think of. More especially, there is a whole range of synthesiser circuit
modules identical to those used in the professional equipment, like the "Gipsy" synthesiser, distributed
by John Hornby Skewes & Co. Ltd., of Leeds, and also as
used in the illustrated model "A.1 ". Note the revolutionary
"Modumatrix" system which replaces outdated patching .. .
no plugs or sockets ; instant reset facility (pat. app. for).
Write now for full Dewtron catalogue of accessories and
voltage -controlled LOG -LAW modules, etc. Forget the rest
. . get the BEST. Dewtron craftsman precision with professional results.
Catalogue 15p
D.E.W. Ltd., 254 Ringwood Road, Ferndown, Dorset,
BH22 9AR, England.
75

AMCRON (USA)
Agents: Macinnes Laboratories, Macinnes
House, Carlton Park Industrial Estate, Sax mundham, Suffolk IP17 2NL.
Phone: Saxmundham 2262 or 2615.
800

series and

700

series

Amcron machines are available with one of two
tape transports, four sets of electronics, one or two
channels, and one, two or four tracks. Standard
speeds are 19 and 9.5 cm /s. Speeds of 19 and 38 can
be ordered if required. The 700 series has standard
speeds of 19 and 9.5 but there is an extra charge if
19 and 38 cm /s speeds are specified. CX machines
have three speed electronics normally 38, 19 and
9.5 cm /s. There is also an SX mono and an SP play
only set of electronics.
Price: on application.

AMITY
Manufacturers: Amity Tape Developments, 3 New Compton Street, London

Teac A3340

WC2.

Phone:

836 7811.

Studio tape machines available in 25 or 500 mm formats and operating 76 and 38 cm /s. 27 cm NAG
spool capacity.
Prices: £3,990 (eight track), £6,490 (16 track), and
£7,990 (24 track). Prices for stereo and mono models
to be announced.

BRENELL

Manufacturers: Brenell Engineering,
5 Liverpool Road N1 1LY.
Phone: 607 8271.

231-

capstan permits continuous variation between 13
and 114 cm /s.
Formats: Single channel 6.25 mm to 24 channel
50 mm.

TEAC (Japan)
Agents: Industrial Tape Applications,
High Street, Eton, Berkshire.
Phone: 95 52663.

Master recorders

A3340

Series A (full track on 6.25 mm), Series B (half track
on 6.25 mm), Series C (four tracks on 12.5 mm), Series
D (four tracks on 25 mm), and Series E (eight tracks
on 25 mm tape). All the units are for 483 mm rack

Tape widths: 6.25 mm.
Reel sizes: 27 cm.
Speeds: 19 and 38 cm /s standard.

mounting.

Tape speeds:

19 and 38 cm /s, 38 and 76 cm /s.
Series A from £450 for 9.5 and 19 cm /s version; Series B from £735 as above; Series C from
£1,520 as above; Series D from £1,710 as above;
Series E from £2,600 as above.

Prices:

1C2000
4.75, 9.5, 1.9 and 38 cm /s. A two
channel tape recorder with space for up to four
heads, and separate record /replay electronics. It
will take 27 cm spools and is available in quarter
2/4 and half 2/2 track forms.
Price: on application.

Tape speeds:

Type

Survey:

Industrial
tape
recorders
(addenda)

19

Solenoid- operated tape transport available in either
a two or four speed version and in 6.25. 12.5 or 25
mm tape widths.

Mk

6

Tape speeds: 4.75,
as a stereo or

(USA)
Agents: 3M (UK) Ltd, 3M House, Wigmore
Street, London W1A 1ET.
:

Series 79
Speeds:
76

full track mono model.

3M

Phone

STUDIO SOUND, NOVEMBER 1973

9.5, 19 and 38 cm /s.

Tracks: twin 2/2 or quarter 2/4.
Reel sizes: up to 21 cm (27 cm to order). Available

01 486

19

5522.

and 38 or 38 and 76 cm /s. DC servo

Bias 8E1000 incorrectly labelled last month.
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EVERY GROUP NEEDS A HI -FLI
-EVEN THE PINK FLOYD
Suboctave Buzz

Fall

Time

Fuzz Rise Time

Bypass Mix

Control Modulation
Sensitivity Switch

Phase Filter Effects:
Vibrata, Phasing, Waa

Top Boost
Sub Octave

Ring Modulation
Fuzz Level

Modulation Depth
Left Pedal Routing Switches

Frequency Shift

Modulation RampTime
Modulation Speed
Right Pedal Routing Switches

Bypass Switch

PHASING

SUSTAIN FUZZ

PITCH VIBRATO

SUB -OCTAVE

WAA

WAW

RING

MODULATION

MEOW

The Synth! Range by

EMS

Electronic Music Studios (London) Limited,
277 Putney Bridge Road London SW15 2PT
Telephone 01-788 3491/2 Telex 92 83 72
77

REVIEWS
BRUEL AND KJAER
2425

Decay time: 2.7s with fast meter damping, 30s
with slow meter damping. With external capacitor
the decay time may be increased by approximately
10s for every 2.5 µF added.
Peak hold decay: 0.05 dB /s with fast meter damping, 0.005 dB /s with slow meter damping.

AVERAGE
Indication: Average with fast and slow meter
damping, average fast mode in accordance with
ANSI Standard C16.5-1961 for VU measurements.
Dynamic range: 40 dB.
Accuracy: ±0.5 dB from 10 dB above to 20 dB
below fsd, ±1 dB from 20 to 30 dB below fsd.

OUTPUTS
AC
Output voltage: 1V rms ±2% corresponding to
fsd.
Maximum output: 4.46V peak into 2 kO /200 pF.
Output impedance: loo S2 approximately.
DC
Output voltage: 1V ±2% corresponding to fsd
into 2 k[.
Maximum output: 3.16V.
Output impedance: 10 S2 approximately.

SIGNAL TO NOISE RATIO
10 my to 300V: 60
3 mV: 50 dB.
1 mV: 40 dB.

STABILITY :

dB.

0.2% for ±10% change in supply

voltage.

MANUFACTURERS' SPECIFICATION
AMPLIFIER RESPONSE
Measuring Range:

1

mV to 300V rms for fed on

meter display.

Frequency Range:
Meter damping slow: 0.5 Hz to 500 kHz f0.5 dB,
2 Hz to 200 kHz ±0.2 dB.
Meter damping fast: 10 Hz to 500 kHz f0.5 dB,
20 Hz to 200 kHz f0.2 dB.
Phase deviation: 5° between two instruments in
the 1 Hz to 50 kHz range with meter damping set
to slow.
Total amplification: 60 dB.

INPUT
Impedance: 1 MO in parallel with 47 pF.
Maximum input voltage for V ranges: 250V dc,
380V rms, 600V peak. For mV ranges: 250V dc,
80V rms.

ATTENUATOR RANGE
Range selector One: 0 and -60 dB corresponding
to mV and V range respectively.
Range selector Two: 0 to -50 dB in 10 dB steps
corresponding to 1 to 300 mV or 1 to 300V with
range selector One set to mV or V respectively.
Total attenuation: 110 dB for gain of 60 dB.

RECTIFIER CHARACTERISTICS RMS
Dynamic range: 40 dB.
Crest factor capability: 5 (14 dB) ±5 dB at 1 dB
below full scale deflection on meter.
Accuracy: ±0.5 dB from 10 dB above to 20 dB
below fsd.
Averaging times: Approximately 270 ms and 3s
respectively for fast and slow meter damping.
With an external capacitor, the averaging time may
be Increased by 1s for every 2.5 µF added.

PEAK
Indication: +peak, -peak, max peak and peak
hold.
Dynamic range: 40 dB.
Accuracy: ±0.5 dB for 10 dB above to 20 dB below
fsd, ±1 dB from 20 to 30 dB below fsd.
Rise time: 50 µs with fast meter damping, 500 µs
with slow meter damping
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Warm -up time: 20s
Mains supply: 100, 115,

127, 150, 220

or 240V ±10%,

50 to 400 Hz.

Consumption : 9W.
External battery: Two
Dimensions: 142 x 140

Weight:

22 to 35V.
x 225 hwd.

2.1 kg.

Manufacturers: Bruel

& Kjaer, DK -2850 Naerum,

Denmark.

Distributor:

B & K Laboratories Ltd, Cross Lances
Road, Hounslow, Middlesex.
Price: £204.

JUST THE length of the specification for the
B & K 2425 electronic voltmeter shows that
it is no run of the mill instrument and much
more information about its performance is
given in the 63 page instruction book which
accompanies it.
The mechanical size of the instrument is
not much greater than a 14 cm tube, and
almost half the area of the front panel is
occupied by the clearly calibrated meter
which has interchangeable meter scales.
The scale as supplied as standard has two
voltage calibrations in a J3:1 ratio and a
dBV calibration but the two optional scales
or dBm or VU measurements may be inserted
by removing the top cover of the instrument,
which is secured by one screw, then removing
two knurled nuts. The remainder of the front
panel is occupied by: pushbotton power
on/off switch; two small slide switches (which
control the meter time constants); six interlocking pushbutton switches for meter range
in the ratio 300, 100, 30, 10, 3, 1 to one;
four further pushbutton switches which control
the rectifier characteristics; and a BNC input
socket.

All these front panel controls are sensibly
arranged so that it is extremely easy to see
the precise function of the instrument at a
glance, and to take accurate readings from the
mirrored and illuminated scale.
The rear of the instruments is occupied by
the mains input socket and voltage selector,
a BNC output socket for connecting the ac
output from the instrument's amplifier to
other equipment, and a seven pin DIN socket
which provides facilities for powering the
instrument from dc, feeding the dc output
from the instrument's rectifiers to other
equipment, altering the metering time constant
by adding external capacitors, or resetting
the meter from an external switch.
So much for the layout of the instrument
from the user's point of view. The interior of
the case is mainly occupied by the meter
movement and the mains transformer, the
whole of the circuitry being mounted on a
single fibreglass printed board at the bottom of
the case. As might be expected of an instrument
of this calibre, only high quality components
are used and the circuitry involves a large
number of transistors and integrated circuits.
At a cost of over £200, one is right to expect
something rather special about an electronic
voltmeter and in several respects the 2425 is a
very special instrument. The first point of
considerable interest is the variety of rectifier
characteristics; unlike the most electronic
voltmeters which employ an average rectifier
characteristic calibrated in terms of rms, with
consequent errors in measurement of complex
waveforms, the 2425 has not only the facility
of a true rms rectifier characteristic but an
average rectifier characteristic and comprehensive facilities for peak measurement. It is
possibly the latter which will be of particular
interest, for one can measure the positive
peak, negative peak or maximum peak value
of waveforms with an associated meter time
constant of only 50 microseconds. Furthermore the meter will hold the value of such a
single peak, decaying from the peak value at
a rate of only 0.05 dB /s, with the facility of
manual meter reset.
Such a facility is extremely useful for
evaluating the performance of clippers and
limiters, among many other applications,
because the meter rise time and readability
are so much better than the conventional ppm.
Another facility not incorporated in cheaper
electronic voltmeters is the provision of
IEC standard meter ballistics normally known
as fast and slow in the field of noise measurements. With the rectifier system set to average
and the meter time constant set to fast, the
2425 has the precise characteristics of a
standard VU meter to American standard
C16.5 -1962.
It is perhaps unfortunate

that the characteristics cannot be set to the standard
BBC ppm but the inbuilt peak facility is much
faster and possibly more useful.
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A further unusual facility is the provision
of a DC output from a low impedance source,
the output being proportional to the meter
reading and therefore useful for making a

graphic record with a linear pen recorder.
So much for the `extras'-what does it
lack from an audio engineers' point of view?
Firstly, while the specified bandwidth extends
to 500 kHz, there is no facility for restricting
the bandwidth. Secondly there is no provision
for an A weighting network which is virtually
essential for noise measurements on equipment.
However, the voltmeter could be
preceded by an `A' weighting box for many
applications. A further possible limitation is
the maximum sensitivity giving 1 mV fsd but
it is possible to read down to 100 i,V with
acceptable accuracy.
While it is possible to battery power the
instrument, it requires two separate batteries
at a rather awkward voltage (22 to 35V each),
and also takes a specified 45 mA per battery
which is too high for the majority of common
dry cells.
The performance

It was initially noted that the mechanical
zero of the meter was not absolutely identical
to the electrical zero: for all the following
measurements the meter was adjusted to its
electrical zero as precisely as possible.
The first investigations were directed
towards the input impedance and measuring
accuracy with a kHz sinewave. The precise
input impedance was measured as 992 kil
in parallel with 48.6 pF which is extremely
close to the nominal value and was found to
be virtually independent of the attenuator
settings. Meter accuracy at full scale was
within +0.26 per cent to 0.44 per cent, falling
to +0.93 per cent to 0.83 per cent at one
third full scale deflection in the worst cases.
Having regard to the fact that these errors
include attenuator error, rectifier error, meter
error and errors in reading the meter this
accuracy is most excellent. Furthermore, the
accuracy cf the 60 dB attenuator which is
inserted when changing from millivolt ranges
to volt ranges was better than 0.1 dB. The
residual meter deflection due to internal
noise on the 1 MV range was found to be
20 IN when employing the rms or the average
rectifier characteristics and 90 µV when
employing any of the three peak rectifier
functions; these figures are certainly no cause
for complaint.
Within the audio range the frequency
response was within about +0.1 dB and
remained within +0 -0.5 dB to well above
500 kHz, falling to -1.5 dB at MHz and then
rapidly to -13 dB at 2 MHz. With the meter
time constant set to the fast mode, the low
frequency capability is controlled by meter
damping which starts to introduce error
greater than 0.5 dB below 10 Hz. However,
in the `slow' time constant mode steady
readings are obtained well below I Hz where
the metering error was found to be only
-0.25 dB and evaluation testgear of sufficient
accuracy was not to hand.
While there is little difficulty in obtaining a
reasonably accurate rectifier with an `average'
characteristic, it is no easy matter to design a
80
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good rms rectifier which is accurate with
high crest factor (ratio of peak to rms voltage
of a waveform) waveforms such as random
noise. The specified accuracy of the B & K
instrument is +0.5 dB for crest factors up to
five and, tested with regularly spaced single
cycles of sinewave, the accuracy was measured
as within +0.3 dB
dB at various sinewave
frequencies.

-0

Peak reacting facility

98.852 was not found to have any significant
effect upon the meter reading provided that

ridiculously small loads were not applied;
the maximum output voltage into an open
circuit before amplifier clipping was over
8V rms.
Attempts to measure harmonic distortion
in the output waveform with the input voltage
set for full scale deflection of the meter did
not give very precise results as a result of noise
and testgear distortion but it can be safely
stated that the 1 kHz distortion is less than
0.006 per cent which is certainly more than
adequate.
Measurements of noise at the output created
general confusion when comparing the
measured results with the printed specification
and it was not until the manufacturers in
Copenhagen were telephoned by B & K
Laboratories in Hounslow that it was discovered the printed specification referred
noise to the crest factor capability and not to
full scale meter deflection. The following
results refer noise to fsd, which is probably
of more interest, but 10 dB may be added to
the following figures when it is convenient to
overdrive the meter by 10 dB.

Probably the most interesting aspect of the
rectifier system is the peak reading facility
which has a specified time constant of only
50 µs with fast meter damping. Unfortunately
the specification is not clear about the true
response time of the peak rectifier to single
pulses and also, because the instrument's
amplifiers are ac coupled, the peak rectifier
system can do very misleading things if the
instrument is fed with highly asymmetrical
waveforms.
Investigations using single cycles of sinewave
at very long intervals so that the meter could
be manually reset between cycles showed that,
if the period of the sinewave was equal to the
specified rise time of the rectifier, the meter
under-read by about 3 dB. This means there
is a 3 dB error in metering the value of a single
cycle (or half cycle) of a 20 kHz sinewave
under the fastest metering conditions -not
METER RANGE WIDE BAND AUDIO BAND
bad going
NOISE
NOISE
(2 Hz -200 kHz) (20 Hz -20 kHz)
If the period of the sinewave was increased
Above 10V
over 80 dB
over 80 dB
to twice the specified time constant for the
10V
74 dB
over 80 dB
rectifier the under-reading was only in the
3V
63.7 dB
68.5 dB
order of 0.5 dB and then proceeded to decrease
1V
53.0 dB
58.5 dB
even further as the length of the input burst
300 mV
75.0 dB
82.7 dB
was increased.
100 mV
73.7 dB
81.3 dB
Investigations into the scale linearity over
30 mV
68.0 dB
74.3 dB
10
the upper 10 dB section of the scale gave
mV
57.7 dB
64.3 dB
3 m V
48.5 dB
virtually identical results with all three rectifier
54.0 dB
mV
38.5 dB
43.5 dB
characteristics, and showed that the calibration
was within 0.3 dB. The accuracy at lower
indications was not investigated, for one
would normally change range if the indication
The remaining facility is the dc output,
was below -10 dB.
which gives a dc proportional to the deflection
of the meter and was found to provide preBallistics
cisely 1V at full scale deflection. The dynamic
The next matter of interest was the metering
range
of this output is somewhat limited by
ballistics which should comply with IEC
standard 179 (Precision Sound Level Meters) the dc offset under no -input signal conditions
and British Standard 4197 :1967 which are which was measured as 8.5 mV and meant
that the accuracy of the dc output was within
identical for these purposes. It was found that
about
two per cent levels above -30 dB below
in both the fast and slow modes there was
fsd of the meter, but became progressively
very little overshoot when a continuous tone
was applied and that in both cases the meter worse as the output level fell.
was just on the lower limit of reading when
tone bursts were applied. While the B & K Summary
meter is within specification by a very small
The Bruel & Kjaer 2425 electronic voltmargin, the overall meter damping is a little meter has a number of features which are
excessive.
On the other hand, when the somewhat uncommon among available instrumeter is set to the fast time constant and ments and are of great potential use to the
the average rectifier characteristic it is claimed
audio engineer. On the other hand, it lacks
to have the ballistics of the standard VU any form of bandwidth restriction or noise
meter to American Standard C16 -5 -1961 weighting network. Sensitivity is adequate,
and there were no complaints in this direction.
but no more, for low level measurements but
the accuracy of calibration is absolutely first
The outputs
class as is the performance of the three rectifier
The output most likely to be used in audio characteristics. While the specification proapplications is the ac as the voltmeter may vided is extremely comprehensive, and is met
then be used as a wideband amplifier with by the instrument in all respects, the interup to 60 dB gain. The nominal output voltage
pretation of some parts of the specification
is 1V rms +2 per cent for full scale deflection,
is not clear.
and was (no doubt largely by coincidence)
Overall, this is a delightful little instrument
measured as 1.003V rms! Loading of the but, in common with all testgear of this
output, which had a measured impedance of precision, it is expensive.
H. D. Ford
!
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DYMAR 765
DISTORTION METER

FIG.1

DYMAR 765A DISTORTION FACTOR METER

REJECTION CHARACTERISTICS

By Hugh Ford
MANUFACTURERS' SPECIFICATION
Frequency range: 20 Hz to 20 kHz in six bands.

Sensitivity:

300 mV

to 10V.

Input impedance: 100k ohms and 20 pF.
Distortion factor: 7 ranges from 100% to

0.1 %

fsd

in 10-3 -1 sequence.

SdBI

Accuracy: The

mean value of residual components
or of noise are measured within 3% fsd.

Rejection filter: At fundamental frequency: 80 dB:
at second harmonic: not more than 0.5 dB for fundamental up to 2 kHz; 1 dB for fundamental between
2 and 6 kHz. 2 dB for fundamental greater than
6

kHz.

Inherent noise: Less than 0.01 %.
Low frequency filter: When measuring fundamental of
kHz and higher, a high pass filter can be
1

switched In giving a low noise frequency cut of 3 dB
at400 Hz and 20 dB at 50 Hz.
Output: 500 mV from an Impedance of 600 ohms
when the meter has full scale deflection.
Voltmeter range: 7 ranges from 10V fsd to 10 mV
fsd in 10 -3 -1 sequences.
Accuracy bandwidth: 3% between 100 Hz and
30 kHz, 30 Hz to 100 kHz (-0.5 dB).
Power supplies: Mains or 24V nominal Nickel
Cadmium rechargeable battery of 400 mAh capacity
giving a typical operating time of 20 hours between
recharging. Batteries are recharged, in situ, by
means of an internal charging circuit, in 14 hours
from a fully discharged condition (22V).
Meter: 125 mm movement with mirror backed scale
calibrated 0 to 10, 0 to 3, and a dB scale of -12 to
+2 dB for relative measurements. A 'check' battery
pushbutton connects meter across battery to read
voltage directly.

Whd dimensions:

Weight: 6.3 kg.
Price: £195.

421 x 165 x 200

mm.

MANUFACTURERS: Dymar Electronics Ltd,
Colonial Way, Radlett Road, Watford, Hertfordshire, WD2 4LA.

THE DYMAR 765 Distortion Factor Meter is
one of a series of instruments manufactured by
Dymar Electronics with maintenance work on
radiotelephone equipment in mind, for Dymar
are well known manufacturers of radiotelephones for land -based and marine use.
Dymar's products include millivoltmeters,
wave analysers and counters covering both of
and hf applications, and many of the instruments are built on a modular basis so that a
single metering section can be connected to a
number of different ancillaries.
The distortion factor meter is no exception,
in that the metering section is common with
other instruments, and the distortion factor
bridge plugs into the main chassis with a
McMurdo red -range plug and socket. The
chassis comprises a substantial metal case with
a carrying handle and a hinged foot which
gives a good viewing angle when the unit is
used on a bench. However, there is no protection for the front panel controls when the
instrument is carried around, and its weight is
such that considerable damage could result
from inadvertently hitting anything.
The left-hand section of the instrument is
occupied by the mains on /off toggle switch and
the 127 mm meter which is mirror backed and
82
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extremely clearly calibrated on the two scales
0 to 10 and 0 to 3. There is also a dB scale
calibrated from -12 to +2 dB, the actual
decibel values being completely arbitrary. It is
'pure coincidence' that the zero dB mark
coincides with the 0.775 mark on the 0 to 10
scale!
On the right -hand section of the instrument
(which is the plug -in unit) is a calibrated
frequency dial with two sets of calibrations
from 20 to 64, and from 64 to 200, which are
read in conjunction with the six- position
frequency range switch.
This covers the
frequency ranges 20 to 64 Hz, 64 to 200 Hz,
200 to 640 Hz, 640 Hz to 2 kHz, 2 to 6.4 kHz
and 6.4 to 20 kHz without any overlap. The
20 to 64 ranges are identified in black on the
range switch and the calibrated dial, the 64 to
200 ranges in blue. However, the contrast
between the blue and black is so poor that this
colour coding is of little use.
Underneath the frequency range switch is a
second rotary switch with a `set reference'
position and seven distortion ranges from 100
per cent to 0.1 per cent fsd in a 1:3 sequence.
The `set reference' position is used to set the
input signal level in conjunction with the 'set
reference' input attenuator. The switch is then
set to read distortion and the instrument
balanced for maximum fundamental rejection
by means of a fine frequency balance control,
and two concentric controls which effect coarse
and fine phase balance. The remaining control
on the front panel is a slide switch inserting a
high pass filter for reducing the effect of mains
hum on distortion measurements.
Signal input
The signal input to the distortion meter is
by means of two standard 3 mm banana
sockets /terminals which are mounted on
standard 19 mm centres. The residual harmonics are available at the output of the distortion
meter, which is in the form of two 3 mm banana

sockets that for some reason are not the same
as the input sockets so that it is impossible to
use screened adaptors on the output.
At the rear of the instrument are the
single mains fuse and the mains input lead

(which is permanently attached). The rear of
the instrument has two lugs round which the
mains lead is intended to be wound during
transport. This practice of providing lugs for
stowing mains leads is all very well when the
mains plug is not fitted but a 13A plug is quite
impossible to stow with this arrangement and
is a lethal weapon in transport. Generally,
plug-in mains leads are more satisfactory, and
cannot really increase cost by more than a few
pence.
Finally, well buried at the rear of the distortion meter section so that you have to remove
the chassis to gain access, is a slide switch for
disconnecting the meter rectifiers. This is
necessary, if the distortion factor meter is to
be used as an amplifier, because the rectifiers
introduce considerable crossover distortion at
the output.
Inputs and outputs

The maximum input which can be accommodated by the set reference control was
measured at 16.75V, and the minimum input
required to use the most sensitive distortion
range was 321 mV, the latter being 12 mV outside the published specification. In practice
the maximum sensitivity is quite adequate as,
by setting the reference on the 30 per cent
distortion range, one can read at least down to
0.1 per cent distortion with a 107 mV input
signal. It would, however, have been better if
the instrument accepted a higher input level as
it is a quite common requirement to measure
distortion in 8 ohm loads dissipating in excess
of 35W or 15 ohm loads dissipating over 18.7W;
in these circumstances it would be essential to
use an external attenuator to reduce the input
voltage to the distortion meter.
Measurement of the input impedance showed
a remarkable constant resistive component of
113.5k +1k ohms but the effective shunt
capacitive component varied from 21.5 pF at
minimum input gain to 43.5 pF at maximum
input gain. These results are, however, satisfactory for most applications.
With the meter set to full scale deflection,
the output voltage was 562 mV. The output
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amplifier did not clip until the output reached
4.53V, the output impedance being 370 ohms
at 1,592 Hz in contrast with the specified figure
of 600 ohms which the circuit confirms to be
incorrect.
When the meter rectifiers were in circuit, the
output showed very serious crossover distortion
which might cause confusion if the rejection
output is subjected to frequency analysis: this
distortion completely disappeared when the
meter rectifiers were switched out of circuit by
means of the slide switch at the back of the
distortion meter plug-in chassis.
Meter and attenuator

The accuracy (linearity) of the meter was
investigated at intervals between an indication
of 10 fsd and 3, which is the limit where one
switches to the next most sensitive range, with
the following results:
Meter indication

%

error

10

0.991

0

7

0.690
0.497
0.302

-0.5

5

3

4

Input voltage

The instrument employs the common active
Wien bridge circuitry for rejection of the
fundamental frequency and has the usual four
controls for adjusting the bridge for maximum
rejection.
Accuracy of the frequency calibrated control
is not specified by the manufacturer but this
was measured and found to be generally within
±3 per cent of the actual input frequency with
the exception of the 6.4 kHz calibration on the
2 kHz to 6.4 kHz range, where the error was
+5.18 per cent.
It was very easy to achieve the null condition
of the bridge, the coarse and fine nulling
controls having well chosen ratios for easy
nulling. Difficulty was experienced in setting
the reference level with the input set reference
control-one of those horrible 'rubber' controls
which move when the knob is released.
The following table shows the maximum
obtainable fundamental rejection, together with
a stable rejection; that is the fundamental
rejection which will remain stable for a reasonable time without manipulating the bridge
balance controls during a measurement:
Fundamental
Frequency

+0.3%
+1.6%

Next the accuracy of the distortion range
attenuator was measured with equipment
having an accuracy of 0.02 dB and found to be
within +0.17 dB with respect to the 100 per
cent distortion setting. These accuracies are to
a very high standard and beyond criticism in
even the most expensive instruments.
In the most expensive instruments, the meter
rectification is true rms but the Dymar instrument uses average rectification in common with
the vast majority of distortion factor meters.
However, unlike so many, Dymar give a very
clear warning in their instruction book about
the errors likely to be introduced by average
rectification and also suggest necessary
corrections to the indicated distortion.
Perhaps an unfortunate omission from the
instrument is that it cannot be used as a voltmeter because there is no inbuilt voltage reference or fixed attenuator position. This really
does seem to be cheese -paring for the sake of
at most a few pounds on the user cost.

HG. 2

Other aspects

The rejection bridge

100 Hz

86 dB

kHz
10 kHz

91

dB
88 dB

1

Stable
rejection
distortion

Maximum
rejection
distortion
0.005%
0.0028%
0.004%

60 dB 0.1%
80 dB 0.01%
80 dB 0.01%

Residual system noise gave a meter indication
of 0.01 per cent equivalent distortion, so the
maximum obtainable fundamental rejection is
in fact better than 6 dB below system noise.
This performance is certainly very good, and
far better than many distortion meters.
Furthermore, the stability of the bridge null
was really excellent at the higher fundamental

DYMAR 765A

frequencies.
Fig. 2 shows the rejection characteristics of
the instrument at approximately 100 Hz, 1 kHz
and 10 kHz, together with the instrument's
frequency response without the rejection bridge
in circuit. The precise attenuation of the second
harmonics were found to be 0.5 dB with 100 Hz
fundamental, 0.6 dB with 1 kHz fundamental,
and 1.4 dB with the 10 kHz fundamental.
These results are well within specification and
are to a generally good standard.

Fig. 1 demonstrates the effects of the switched
high pass filter which is included for reducing
the effect of mains hum and its harmonics on
measurements. This curve is very close to the
dB at 400 Hz and
specified characteristics of
20 dB at 50 Hz, both of which are sensible
attenuations, however the filter does show an
attenuation of dB at 1 kHz which is undesirable and means that the reference level should
be set with the high pass filter out of circuit
when measuring with fundamental frequencies
of 1 kHz. A further slight snag to the filter is
that the filter switch is very prone to hum
pickup from nearby mains cables. It would be
better if the switch had been a metal toggle
switch instead of the existing plastic
(unscreened) slide switch.

3

1

It has already been mentioned that the meter
rectifiers introduce severe crossover distortion
when the instrument is used as an amplifier (if
the meter rectifiers are not switched out of
circuit). This distortion may be eliminated by
switching out the meter rectifiers but it is a
shame that this switch can only be reached by
completely removing the distortion meter
chassis from the instrument's case.
The review sample of the instrument was the
original valve version and it is understood that
it will in due course be replaced by a transistorised instrument with the same performance. I
do not, however, consider valves to be any
deterrent.
The standard of assembly was good and high
quality components were used throughout,
with neat wiring and sound soldered joints.
Summary

For an instrument costing £195, the accuracy
and overall performance of the Dymar 765 is
impressive. It is a pleasant instrument to
handle and quick and simple to use. It is,
however, felt that it should have facilities for
using it as a voltmeter, which would cost very
little extra.
Various minor shortcomings exist but none
of them is serious and, provided that the
recommended precautions in the instruction
book are observed, the Dymar will give
accurate results.
Overall this distortion factor meter is to be
recommended as good value for money.
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Avenue, Croydon CR9 2TA, and the Box No. quoted on the outside of the envelope.
The district after Box
No. indicates its locality.

SITUATIONS VACANT

OVERSEAS AGENTS

-7"

from £1.50. 12' from E4.00.
Vinyl pressings, sleeves, labels.
Tax-free for schools, etc. We cut records for many

4 -day postal service.

Recording Studios, etc., and use the same equipment
for you: NEUMANN Disc Cutting Lathes -Mono and
Stereo systems.
Professional tape machines with
Ferrite playback heads, Dolby A and B systems, 200W
Amplifiers, Lockwood monitors, Teletronix /Ortofon
Limiters. Send SAE for photo leaflet.

DEROY STUDIOS (1948)
Hawk Street, CARNFORTH, Lancs.

Tel. 2273

EDEN STUDIOS LTD
QUALITY recording tape to disc and pressing services,
all at very reasonable rates. Please write or 'phone
for leaflet.
I I EDEN STREET, KINGSTON, SURREY
01 -546 5577
Member Assoc. of Professional Recording Studios

required to sell

Professional Mixing Consoles
and Ancillary equipment
Please reply in confidence to Box No. 657
including details and areas covered.

RAC MIXERS
Custom built mixers for groups, P.A., hospital broadcasting, recording, discos etc.
RAC plug in -audio modules for building your own
mixers.
Shure, AKG, Calrec, Sony, mikes and stands in stock.
Sony, Tandberg, Nikko and Lux dealers.

*Electronics Engineers required for equipment
maintenance and associated engineering projects. Knowledge of professional tape recording
equipment, studio operations, or high speed
tape duplicating systems is desirable. Salary
will be according to age and experience. Please
write giving details of age, qualifications,
experience and present salary to Chief Engineer,
Rediffusion Reditune Ltd., Cray Avenue,
Orpington, Kent.

-

SALES MANAGER
to market
commercial sound products including
the newly acquired 'Altec' Agency.
Salary negotiable: £3,000 plus.

THEATRE PROJECTS SOUND
LIMITED
Long Acre, London W.C.2.

Senior and Junior
With good practical knowledge of electronics

expanding their studio operations. They require
an experienced Sound Recording Engineer to
head up a team that will operate a new multitrack complex with the latest equipment.
Salary negotiable. Write giving full details of
professional background and experience to
Box No. 660.

TAPE EXCHANGES
*Housewives ... give hubby a break ... natter
to the world instead 6,316 eager ears enrolled
since 1961
Worldwide Tapetalk, 35 The
Gardens, Harrow. Cassette owners welcome,
too.
!

!

and

experience in Broadcasting, recording Studios or
quality Hi.Fi, he will be responsible for the installation
of professional Audio Equipment in Studios and in the
Maintenance Department.
This position entails
considerable travelling in the U.K. and abroad.
Company Car to be provided.

Junior Engineer
With good

basic knowledge of Electronics and who
experience in Boradcasting, recording
or Hi -Fi, he will be involved in the maintenance and
installation of Studio Equipment. This can be a unique
opportunity for the right person wanting to enter the
professional Studio industry.
Please write giving full details to:
has had some

FELDON AUDIO LTD.,
126 Great Portland Street,
London WIN 5PH

Attention: Mr. W. Dyer

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

demo's, masters, any quantity. Studio /mobile.
Neumann disc cutter. S.A.E. brochure. 1
Broomfield Close, Rydes Hill, Guildford.
Telephone 0483 61684.
*County recording service stereo and mono
masters and lacquer discs from your tapes.
Telephone Bracknell 4935. London Road,
Binfield, Bracknell, Berks.
*4 -Track studio recording. Tape to disc
service. Yarmouth Recording Studios.
*7in. pressings manufactured in our own
pressing plant -speedy delivery. Yarmouth
Recording Studios, Scratby, Great Yarmouth.
Tel. Yarmouth 730136.
*Sound News Productions. Britain's oldest
full -time Tape/Disc/Tape transfer service.
Direct transfers, pressings for private and for
the trade. Fund raising advisory service for
societies, choirs, bands. 18 Blenheim Road,
London W.4. Tel. 995 1149.
*Budget Studio Many recording facilities including Synthesiser Holborn from £3.50 P.H.
405 1210.
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RUGBY AUTOMATION CONSULTANTS
19 Freemantle Road, Bilton, Rugby,
Warwickshire. Tel. 0788- 810877 (Rugby)
Call, write or phone

mjb

us.

recording and
transcription service

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

STUDIO FACILITIES
*J & B Recordings.

Apply in writing to:-

IO

*Major South African record company are

Roger squire
Di Studios
The best facilities in town for
making Audition Tapes, Jingles,
Programmes and Sound Commercials. For further information
telephone

01-722 8111
COMPACT CASSETTES
PROFESSIONAL HIGH -SPEED DUPLICATION

-

Dolby B- compression and equalisation available
competitive prices on small runs -full productions
undertaken-music and language specialists.

Contact Chris Sands

AUDIO EDUCATION COMPANY
01 -723 6635

EMERGENCY STUDIO SERVICE

ALICE HAS SOME
MIXERS

(24 hrs)

All types of Studio equipment serviced
from Multitrack to Film Transport.
A professional service for professional
people.
Ring:

BOB AITCHISON
on

01

PEAK PROGRAM METERS TO BS4297
also 200KHz version for high speed copying.
Drive circuit, 35 x 80mm, for mA L.H. zero meters. Gold
edge con supplied.
4off
2off
10 off
E8 00
L7.60
E7-20
E6 80
Complete kit
L10 80
CIO- 20
Built and aligned
E12.00
411.40
ERNEST TURNER PPM meters. Below scalings stocked.
Type 642,71 x56mmL9.90; 643, 102x79mmL11.77
I

These mixers are all demonstration models used or
units, completely restroed to new condition and with
full guarantee and latest circuitry.
16 channel 2 group P.A. mixer with
full EQ. VU meters, F /B, PFL, ES internal
mains power supply. (Dem. model) New

SM2/16/2

-670 0558

Price L1,256

4

\11

£1141

/

\y.12-8 -4

7

SM2 /10/2 10 channel stereo recording desk of

WANTED
The Tape Recorder and
Hi -Fi Specialists wish to purchase good quality
Tape and Hi -Fi equipment for cash. 400
Edgware Road, W.2. Phone PAD 5521.
*Wanted. Private investors or investment for
The Monex Corporation in the United States
Iowa area, for recording studio and related
field, which will be used for recording and television production. 16 track quad system.
Contact Monex Corporation of Iowa, P.O. Box
3225, Des Moines, Iowa 50316.

the highest quality with full EQ. VU meters,
F /B, PFL, ES. Talkback and slate. A/B monitoring, 2 limiters 2 x 25 watt monitor amps. 2 wat
F/B output. Penny & Giles 1520 faders, external power supply. Perfect order. New Price

*Lee Electronics.

FOR SALE -PRIVATE

4810

6 channel stereo mixing desk with full
EQ. ES, VU meters and headphone monitoring. (Soiled dem. model) New price L545 ...

L390

13

AD52

5 channel stereo mixer. Top and bass on
each channel. Echo send. VU meters. (Dem.
model) New price L190
...
...
...

4158

AD62 6 channel stereo mixer as advertised but
slightly damaged metalwork. New price E269 E208
All the above prices excluding V.A.T.
For immediate deliver: ring Eric Keene at ALICE,

Windsor 51056 /61308

E.C.M., Rossendale ( Lancs) 4583.

L39 8SX.

*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.
*Revox A77 mark III model 1102, new, boxed,
guaranteed, £180.00 plus V.A.T. Telephone
Wokingham (0734) 781970.

56

built

and aligned L24

24

High Street, Merstham, Surrey

CASH WITH ORDER less 5%
U.K. add VAT
Account 0197822 Lloyds Bank, Great Bookham, Surrey

SOWTER TRANSFORMERS
FOR SOUND RECORDING AND REPRODUCING EQUIPMENT

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

*One

s/h Akai VT100 complete. No cases.
Recently overhauled. With 12in. Monitor.
Price £360. Phone 01 -947 2233.

A. SOWTER LTD.

Transformer Manufacturers and Designers

7

Dedham Place, Fore Street, Ipswich
Telephone 0473 52794

1P4

IJP

*One

s/h Akai VT100 complete with case and
camera case. Recently overhauled. Price £300.
Phone 01 -947 1743.

MISCELLANEOUS
*Tape and Cassette Recorder Repairs by
The Tape Recorder Centre,
High Holborn, London, W.C.1.
Specialists.

KEEP IN TOUCH WITH STUDIO SOUND
Place a regular

order with your Newsagent or take advantage of

for hire.
Revox High
* Dolby
* Revox MK III Recorders from stock.
supplied including A.K.G., Beyer,
* All leading makes
Teac, Quad, Tannoy, Spendor, Uher
A361 and

Speed A77

A77

Ferrograph,

4000/

4200/4400, Report IC Recorders.

BAILEYS
131

mains transformer

SURREY ELECTRONICS

(STANCOIL LIMITED)
38 Alexandra Road
WINDSOR, Berks.

E.

?s{

Shifter circuit boards for WW July '73 article:
Complete kit and board 418
Including p.s.u. and
Board

...

/

address. *Loudspeaker talkback. *Telephone
broadcast programmes when caller leaves receiver on.
Unity gain mains powered box 190 x 120 x 55mm, with
bypass switch, shifts input 5Hz up in frequency and allows
6 -8dB more gain before howl- round.
*Other shift versions for weird music effects.
*SPECTRUM INVERTORS for speech security.
a
Unbalanced 2 -pole jack in and out. Zout =2Kohm 158
b Unbalanced 2 -pole jack in and out. Zout =20 or
600 ohm
L68
c Balanced 3 -pole jack in and out. Zout =20 or
600 ohm
E84
Post: Commonwealth 90p, Europe air and foreign LI 50

ALICE
*Tame those dB's . . . Plug in professional
quality FET compressor module £15.50. For
'Voice over' module
the `slick operator'
£15.50. S.A.E details. Cathedral Sound SS,
"Fourways," Morris Lane, Halsall, Lancs.

I

*Public

SM2/6/2

FOR SALE-TRADE

1

FREQUENCY

SM2/8/2 8- channel stereo recording desk with
full EQ, VU meters, F/B, PFL. ES, tone generator. Talkback and slate. A/B monitoring,
internal mains power supply (Dem. model)
...
...
...
New price L890...
...

*T.R.D. 4 -speed full -track Tape Recorder.

fi l

The Parade, High Street, Watford WDI
Tel. Watford 34644

INA

a

82

2Sp

POST FREE Annual Subscription.

THE RIGHT WAY
to cassette recording
I. WOLLENSAK DECK -World's finest transport. Hitherto available only
on an imported American model.
2. DOLBY
Noise -reduction of course.
3. TWIN P.P.M.-Essential for cassette recording and showing true pre emphasised signal on record and equalised playback.
4. THREE INPUTS -Mic., High Level, Low Level (DIN) each with individual
amplifier.
5. THREE OUTPUTS -Phones (controlled); Monitor (fixed 100 mV); Line
(controlled).
6. CRO /REG- Switching selects network for bias, pre emphasis and replay.
N.E.A.L
7. BRITISH BUILT -No problems about spares or
MODEL 102
repairs.
L150 -I- VAT
Call or write. C.W.O.
(165 carr. paid UK)
Ex- stock; Demonstrations.

'B'-

Recorders & Tapes
Ta P

Upper Eimers End Road,
Beckenham, Kent. (Close 1.0 pm Weds.)

299
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WE SPECIALISE IN BRAND NEW

waw

ANC

2u*rEn

QUALITY

TOP

WOW and FLUTTER METERS

RECORDING

BRITISH

TAPES WITH

P.V.C.

MYLAR

AND

POLYESTER

LEADERS, Etc., EX

FITTED

3'

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

IVIEten

tapes. Full money refund if not delighted.

This month:-"DRY SPLICE" (19p) given FREE with every order.
Std.
L.P.
D.P.
Boxed
Length ea.
3 for
Length ea.
3 for
Length ea.
3 for
emptyspls
3" 150' IOp 29p
3" 220' 12fp 3Sp
3" 400' 22 }p 65p
3" 3p
4" 300' 20p SOp
4" 450' 2Sp 70p
4" 600' 34p
97 }p
4" 8p
30p 84 p
900' 35p E1.021
1200' 45p El 27+

5' 600'

sr
7

900' 40p E1174 5" 1200'621p £1.85
5" 9p
}" 1200'52 }p E1 525 5}" I800'85p £2-50 51." 9p
7" 1800' 65p El 94 7" 2400' El -05 E3-05
7" 10p
All orders despatched by return.
Postage and Packing 9p per order
5"
5

STARMAN TAPES, 421 Staines Road, Bedfont, Middlesex

Illustrated is the ME 105, the very latest type of Wow
Flutter Meters manufactured by Woelke Magnet bandtechnik, Munich, Germany, and distributed
exclusively by us in the U.K. Anyone concerned with
the most accurate measurement of drift (down to
plus /minus 0.1 %) and wow and flutter (down to plus /
minus 0.03%) will be interested in the ME 105.
Fuller, final details on application.
and

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.

LENNARD DEVELOPMENTS LTD.
206

FUTURE FILM DEVELOPMENTS LTD.
Wardour Street W1V 3LE

CHASE SIDE, ENFIELD, EN2 OQX

MIDDX.

Tel.

01 -363

90
01

8238

-437 1892/3
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HAMPSTEAD -IG- PDELITY
FORTHE HIGI
STC \V/UCROPHO\ES
I

Main distributors of STC professional microphones. The complete
available from stock. Professional terms available.

ra

ige

is

HAMPSTEAD HIGH FIDELITY

Heath Street, Hampstead, London NW3 6SS
Telephones 01 - 435 0999 and 01 - 434 6377
91

4105

hHII

:

Cardioid
microphone
Small, lightweight
and robust,
suitable for high
quality sound
reinforcement
Impedance 30 0

4037AEtCO

4104

Omnidirectional

Broadcas
quality corn

Moving coil
Frequency
response 30 Hz
12 kHz. Sensitivity
-84 dB ref IV
Suitable for

mentator's n
cancelling lip
microphone
Sensitivity --84 dB
ref IV. Impedance
30 or 300 0

interviewing

4115
Lightweight Broadcast
quality noise cancelling
ribbon microphone
Impedance 300
Sensitivity 85 dB ref IV

highly damped
ribbon unit ensures
freedom from non
linearity and low
frequency surges,
A

TOP

4001G
High frequency pressure
unit 15 0 as used by
leading loudspeaker
manufacturers

4021

Omnidirectional
Moving coil 40 Hz 12 kHz. Impedance
30 0. Output -80 dB
ref IV/dyne /cm2
:

:

BOTTOM

4001
K
High frequency pressure

unit

8

0 as used

by

leading louuspeaker
manufacturers

irectional Ribbon
OHz -15kHz
Impedance 30 0 or
300 0. Output -80 dB
ref IV at 30 0
:

:

Nothing else would do for
TWICKENHAM FILM STUDIOS

It had to be
Custom -built
with an eye

to the future
by incorporating

sophisticated equalisation,
smooth film pan pots,
integrated remote controls plus a
lay -out of facilities to the
customer's exacting requirements
We can give you the same kind of service together with Neve
world- famous standards of performance and reliability.

Have your next console custom designed by
Rupert Neve

Et

Company Ltd.,

Cambridge House,
Melbourn, Royston,
Hertfordshire SG8 6AU,
England.
Tel: Royston (0763) 60776
telex 81 381
cables Neve Cambridge

Neve

Rupert Neve of Canada Ltd.,

Rupert Neve Incorporated,

7528 Bath Road,
Malton,
Toronto,
Ontario,
Canada.
Tel: 416 677 6611
telex 0621 7652

Berkshire Industrial Park,
Bethel,
Connecticut 06801,
U.S.A.
Tel: (203) 744 6230 telex 969638.
Hollywood Office,
Tel: (213) 465 4822

N

